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APPLICATION To prepare this directory each 1C 
NOTE manufacturer reviewed his own ap- 

DIRFCTORY plic€^tlon note inventory and identified 

ail those application notes considered 
to be currently active. Thus, in addition to providing a directory 
of active application note abstracts, the 1C MASTER directory 
also provides the first industry wide purge of obsolete material. 
Application note descriptions are arranged by Digital, Interface, 
Linear, Memory, and Microprocessor categories. Beneath those 
headings, material is arranged alphabetically by function and 
applications category. Each application note is listed by title, 
identifies the specific device featured, provides a 25 to 50 word 
abstract, and includes Identity of both the authoring manufac- 
turer and the specific application note number. This section 
provides ail the information necessary for the engineer to 
update his application note files speedily or thoroughly re- 
search the existence of application note material for a specific 
design problem. 


PART NUMBER This revolutionary index takes all 

INDEX device types made by 84 1C manu- 

facturers and arranges them in nu- 
merical sequence excluding prefixes or suffixes. You can now 
find a device number even though you do not know either 
the full part number or even the manufacturer. Once a basic 
device number Is located in the Index, you can obtain instant 
Identification of ail manufacturers making a device by that 
number and determine the full part number designation. All 
page references to data sheet material and any existing appli- 
cation notes abstracts are also provided. 


PART NUMBER An instant decoding kit. Information 
GUIDE guide, provided by the manu- 

facturers, allows you to break each 
company’s part numbering system down into product temper- 
ature ranges, packaging variations, and functions. An invalu- 
able tool for the elimination of costly and time consuming 
ordering errors caused by lack of standardization in part num- 
bering systems. 


MILITARY PARTS Cross Reference Chart identifies all 
DIRECTORY devices having received JAN qual- 

ification. This chart includes a cross 
reference feature converting device numbers to Mil. Std. 38510 
slash number and vice versa. 


MILITARY DEVICE Lists 40 major IC manufacturers and 
TESTING TABLE shows, in matrix form, those device 
types tested to Mil. Std. 38510 as well 
as screening performed to Mil. Std. 883. Those companies will- 
ing to perform special screening to customer’s unique military 
requirements are also identified. 


MILITARY PARTS A “first ever’’ functional guide to JAN 
INDEX qualified parts. Now it is possible to 

search by device and function to de- 
termine whether a JAN qualified part exists for your applica- 
tion, and if so, obtain both the device and 38510 slash numbers. 
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ALTERNATE The first industry-wide, pin-for-pin functional 
SOURCE equivalent Alternate Source Directory ever 
DIRECTORY directory was developed by 

ask|ng each 1C manufacturer to identify each 
competitive device for which he made a pin-for-pin interchange- 
able alternate. This unique approach took nearly two years to 
complete, is updated quarterly, and sales countless manhours 
of catalog searching and specification comparison. 


MASTER This Guide, covering virtually every facet of 
SELECTION industry, organizes ICs Into these cate- 
GUIDE gories: Digital, Interface, Linear, Memory 

and Microprocessors. In each category, 
products are further classified by type (CMOS, ECL, TTL, etc.) 
and function (Arithmetic, Counters, Gates, etc,). You'll find 
every iC performing that function listed by part number and 
manufacturer. The Five Master Selection Guides will allow you 
to search for ICs by your specific requirements and Identify 
all major available devices and sources. 


MANUFACTURER Locate the nearest local source for 
& DISTRIBUTOR additional Information or quick de- 
DIRECTORY \ livery of needed products. A fingertip 

communications guide listing the lo- 
cation and phone number for all manufacturer’s field sales of- 
fices, reps, and distributors, both domestic and international. 


PRODUCT Arranges 84 IC manufacturers in alphabetical 
INDEX manufacturer and provides a com- 

plete alphanumeric listing of each company’s 
IC standard product line. Adjacent page number references are 
provided for instant referral to needed technical Information. 


QUARTERLY This assures that ail this vast body of infor- 
UPDATES nation is constantly refreshed. Your guaran- 
tee that the IC MASTER will remain the most 
complete and current Industry-wide source available for the 
first step in IC selection. 


/ 


DIGITAL 

CMOS 

ECL 

HNIL/HTL 

TTL 

Special 



INTERFACE 

Analog Switches 
A/D Converters 
Binary Decimal 
D/A Converters 
Display Drivers 
Error Checking Circuits 
Keyboard Encoders 

Line Drivers, Receivers and Transceivers 
Memory and Peripheral Drivers 
Sense Amplifiers 
Serial Transmitters-Receivers 


LINEAR 


Amplifiers, Special Purpose 
Arrays 

Comparators 

Followers 

Operational Amplifiers 
Phase Locked Loop Circuits 
Telecommunication Circuits 
Timers 

Voltage Regulators 
Other Linear Devices 


_ MEMORY 

Character Generators 
Code Converters 
EAROMs 

FIFOs, LIFOs, PLAS 

PROMs 

RAMS 

ROMs 

Shift Registers 



MICROPROCESSORS 
Systems Components 
Selection Table 
General Structure 
Architecture 
Hardware Support 
Software Support 
Alternate Sources 
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how to use 

the part number index 

This Part Number Index is arranged in alpha- 
numeric sequence, ignoring the manufacturer’s 
prefixes and suffixes and using the basic model 
numbers. This basip number sequence is sorted 
by reading the digits from left to right, assuming 
that letters come before numbers. (As an example, 
these numbers would appear in the following order: 
5301, 531, 54H01, 54139, 5414.) Under each basic 
number, the manufacturer’s name and full model 
number is listed. The page references in BOLD 
FACE lead to manufacturers’ data ahd application 
notes are indicated by a f sign. 

The arrangement of this index by base number 
gives you several advantages. It allows you to find 


This index shows the page and line on that page 
where each device appears in the Master Selection 
Guide, and application notes are indicated by a K 
sign. The list is prepared by a computer from the 
data in these sections so every devicb in them is 
listed. The devices are arranged in order by basic 
numbers so similariy numbered devices from var- 
ious manufacturers are grouped together. Bold 
faced listings lead to the data supplied by the man- 
ufacturers. Use this index to locate key operational 
characteristics, application notes, and devices data 
whenever you have a model number. 


a device by its basic number whether or not you 
know the name of the manufacturer or the manu- 
facturer’s prefixes. Aiso it groups similar devices 
together so that when you are looking for data you 
can quickiy determine if the data has been pro- 
vided in the book by any of the manufacturers and 
where that data is. Similarly it groups any refer- 
ences to application notes close together so that 
you do not need to guess which manufacturer 
might publish application notes on a device before 
you can iocate them. 

Once you become familiar with the aipha-numeric 
numbering sequence, you’il find that this index is 
very easy to use. 
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PART NUMBER INDEX 


Bat# 

Numbar 

Source 

Oavico 

Pago-Una 

Baaa 

Number 

Source 

Device 

Page-Une 

Bate 

Number 

Scurce 

Device 

Pege-Line 

BaM 

Number 

Source 

Device 

Page-Line 


! Fairchild 

FQ 3724 

514-89 

0006 

National 

LH0005A 

540-40 

0035 

National 

DH0035 

572-136 

01 

PMI 

DAC-01C 

376-13 



FQ 3725 

514-90 



LH0005C 

529-123 




1116-13 



DAC-01F 

376-14 

CGA 

TRW 

CGA 

202-33 




532-125 



DH0035C 

572-137 



DAC-01 H 

376-15 




609-10 




549-45 




1116-13 



MAT-01 

514-28 

DAC-S-CBI DDC 

DAC-S-CBI 

378-86 

0006 

National 

DH0006 

395-125 

0036 

National 

LH0036 

512-75 




514-41 

DAC-S-CCDDDC 

DAC-S-CCD 

377-89 



DH0006C 

395-126 



LH0036C 

512-76 




fill- 4 

ECL 

Fairchild 

ECL SERIES 

T 93-10 

0007 

National 

MH0007 

394-12 

0037 

National 

LH0037 

512-77 




1111- 4 

ECL-Array 

Plessey 

ECL-ARRAY 

202-30 




1124- 2 



LH0037C 

512-78 



OP-01 

534-53 




571-115 



MH0007C 

394-14 

004 

Solitron 

CJSE004 

567-24 



OP-01C 

543-46 

FIPS 

National 

FIPS 

*986 

0008 

National 

DH0008 

395-128 

0041 

National 

LH0041 

529-100 



OP-01E 

538- 9 

GCP/P 

National 

GCP'/P 

1128-15 



DH0008C 

395-129 




541- 2 



OP-01F 

538-10 

ILL-Array 

Plessey 

ILL-ARRAY 

202-31 

0009 

National 

MH0009 

394-25 



LH0041C 

529-101 



0P-01G 

543-47 

LX 

National 

LX SERIES 

1118-15 



MH0009C 

394-26 




546-20 



OP-01H 

534-54 




1118-16 

001 

Solitron 

CJCA001 

570-22 

0042 

AD 

AD0042C 

551-27 



REF-01 

573-25 




1118-18 



CJSE001 

564-72 


National 

LH0042 

551-19 

010 

, Harris 

HM-010 

202-111 




1118-22 

0011 

National 

DH0011 

396-31 



LH0042C 

551-25 


Solitron 

CJSE010 

567-47 

MonochipMinterdesign MonochipM 

160-172 



DH0011C 

396-32 




1100-14 

0104 

Harris 

HM-0104 

202-131 

MasterMos IMI 

MASTERMOS 

160-171 

0012 

National 

MH0012 

394-13 

0043 

National 

LH0043 

573-78 

Oil 

Solitron . 

CJSE011 

565-11 




202-26 



MH0012C 

394-15 



LH0043C 

573-79 

0110 

Harris 

HM-0110 

202-122 

MECL 

Motorola 

MECL 

1 93-11 

0013 

National 

MH0013 

394-27 

0044 

National 

LH0044 . 

531-69 

d12 

Harris 

HM-012 

202-112 




1 93-13 



MH0013C 

394-28 




533-14 


Solitron 

CJSE012 

567-48 




1 93-14 

0014 

National 

AH0014 

368-52 



LH0044A 

531-49 

0126 

National 

AH0126 

367-93 




1 93-16 



AH0014C 

368-53 




533- 7 



AH0126C 

367-94 




lr93-19 



LH0014 

1116-10 



LH0044AC 

531 r50 

0129 

National, 

AH0129 

367-66 




1 94- 5 

0015 

National 

AH0015 

365-13 




533- 8 



AH0129C 

367-67 




1 94- 6 



AH0015C 

365-14 



LH0044B 

531-51 

013 

Fairchild 

SH013C 

394-20 

Monochip Interdesign MONOCHiP 

202-25 

0016 

National 

DH0016C 

396-34 




533-13 



SH01 3M 

394-21 




571-114 

0017 

National 

DH0dl7C 

396-35 



LH0044C 

531-70 


Harris 

HM-013 

202-113 

OMEGA 

Gl 

OMEGA 

526-166 

,0018 

National 

DH0018C 

396-36 




533-29 


Solitron 

gSE013 

565-12 

PACE 

National 

PACE 

*986 

0019 

National 

AH0019 

368- 5 

0045 

National 

LH0045 

512-177 

0133 

National 

AM0 133 

363-80 




4022 



AH0019C 

368- 6 



LH0045C 

512-178 



AM0133C 

363-81 




4077 



LH0019 ^ 

1116-10 

005 

Solitron 

. CJSE005 

564-74 

0134 

National 

AH01 34 

364- 8 




866-154 

002 

Solitron 

CJCA002 

570-70 

005T1 

SGS 

L005T1 

562-50 



AH0134C 

364- 9 




1125- 6 



CJSE002 

567-23 

0052 

National 

LH0052 

531-27 

0139 

National 

AH0139 

368-31 




1129- 3 

0020 

National 

LH0020 

529-120 




533-46 



AH0139C 

368-32 

RL 

Reticon 

RL SERIES 

1113-12 




539-56 




1100-14 

014 

Solitron 

CJSE014 

567-49 

RTL-Array 

Plessey 

RTL-ARRAY 

202-32 



LH0020C 

529-121 




1100-14 

0140 

National 

AH0140 

367-47 




571-117 




546-22 



LH0052C 

531-36 



AH0140C 

' 367-48 

SAD 

Reticon 

SAD 

1119-9 

0021 

National 

LH0021 

529-85 




535- 9 

0141 

National 

AM0141 

363-58 

SAM 

Reticon 

SAM 

1119- 9 




541- 4 




1100-14 



AM014iC 

363-59 

SAP 

Reticon 

SAP 

1119- 9 



LH0021C 

529-90 




1100-14 

0142, 

National 

AH0142 

368-42 

SC/MP 

National 

SC/MP 

* 986 




546-25 

0053 

National 

LH0053 

573-80 



AH0142C 

368-43 




*998 

0022 

National 

LH0022 

541-19 



LH0053C 

573-81 

0143 

National 

AH0143 

365-101 



■V 

4077 




1100-14 

0056 

AMD 

0056 

394-18 



AH0143C 

365-102 

1 



867-81 



LHd022C 

545-52 



0056C 

394-19 

0144 

National 

AH0144 

365-72 




1125-13 




1100-14 


National 

DS0056 

*474 



AH0144C 

365-73 




1125-13 

0023 

National 

LH0023 

573-76 




394-33 

0145 

. National 

AH0145 

368-18 




1129- 7 



LH0023C 

573-77 



DSOOSSC 

★ 474 



AH0145C 

368-19 , 




1129- 7 

0024 

National 

LH0024 

530-74 




394-34 

0146 

National 

AH0146 

365-53 

SHM-HZ 

Datel 

SHM-HZ 

573-67 




532-161 

006 

Solitron 

CJSE006 

567-25 



AH0146C 

' 365-54 

SWAP 

SW 

SWAP 

571-118 




542- 2 

0061 

National 

LH0061 

529-92 

0151 

National 

AM0151 

363-64 

TAD 

Reticon 

TAD 

1119- 9 



LH0024C 

530-66 




541-47 



AM0151C 

363-65 

TTL-Array 

Plessey 

HL-ARRAY 

571-116 




532-162 



LH0061C 

529-93 

0152 

National 

AMO 152 

363-90 

ULA 

Ferranti 

ULA 

202-24 




548-50 




550- 5 



AM0152C 

363-91 




571-113 

0025 

National 

DS0025 

* 473 


Tl 

LH0061 

529-94 

0153 

National 

AH0153 

^ 367-53 

XR-CHIP 

Exar 

XR-CHIP 

202-23 




394-29 




541-48 



AH0153C 

367-54 




571-111 




1120-9 



LH0061C 

529-95 

0154 

Hughes 

HCTR0154 

151-119 

XR-IIL-ChipExar 

XR-IIL-CHIP 

202-22 



OS002SC 

*473 




550- 6 


National 

AH0154 

367-74 




571-112 




394-30 

0062 

National 

LH0062 

530-34 



AH0154C 

367-75 

00 

National 

IMP-OOA/5204051 

0026 

AMD 

0026 

394-16 




542-11 

0161 

National 

AH0161 

365-60 




866-47 




1120- 7 




1100-17 



AH0161C 

365-61 

0001 

National 

LH0001 

535-39 



0026C 

394-17 


.f-' 


1 100-17, 

0162 

National 

AH0162 

365,-80 




1101- 8 


Motorola 

MMH0026 

394-23 



LH0062C , 

530-35 



AH0162C 

365-81 



LH0001A 

539-48 



MMH0026C 

394-24 




550-44 

016(3 

National 

AH0163 

368-22 



LH0001AC 

544-19 


National 

D80026 

*474 




f 100-17 



AH0163C 

368-23 

0002 

National 

LH0002 

512-22 


1 


394-31 




1100-17 

0164 

National 

AH0164 

368-36 




1 97- 9 




1120- 9 

0063' 

National 

LH0063 

528- 4 



AHD164C 

368-37 



LH0002C 

512-23 



DS0026C 

*474 



LH0063C 

528- 5 

0165 

Harris 

HD-0165 

383-18 

0003 

National 

LH0003 

529-103 




394-32 

007 

Solitron 

CJCA007 

570-23 



, HD0165 

1 92-17 




532-121 

0028 

National 

DH0028C 

397-18 

0070 

National 

LH0070 

573-24 

01.68 

Harris 

HM-0168 

202-136 




541-11 

003 

Solitron 

aSE003 

564-73 

0071 

Lithic Sys 

LH0071 

573-27 

017 

Solitron 

CJSE017 

563-18 



LH0003C 

532-122 

0032 

National 

LH0032 

530-71 


National 

LH0071 

573-28 

0174 

Hughes 

HPLA0174 

160-68 




541-12 




,532-163 

008 

Solitron 

CJCA008 

570-71 




608-103 

0004 

National 

LH0004 

530-97 




542-50 

009 

Solitron 

CJSE009 

565-10 

018 

Solitron- 

CJSE018 

^66-44 




535-40 



LH0032C 

530-72 

01 

PMI 

CMP-01 

516- 4 

0186 

^ Harris 

HM-0186 

202-141 



LHOOO^C 

530-18 




532-164 




1109-11 

019 

Solitron 

CJSE019 

563-19 




530-98 




550-46 




1 Id9-13 

02 

PMI 

AD-02 

373-66 




' 536-18 

0033 

National 

LH0033 

528- 2 



CMP-01C 

516-29 




374-45 

0005 

National 

LH0005 

529-117 




1110- 8 



CMP-01E 

516- 5 



AD-02W 

373-67 




532-123 



LH0033C 

528- 3 



DAC-01 

376-11 




374-46 




549-43 




1110- 8 




1109-12 



CMP-02 

516- 2 



LH0005A 

529-118 

0034 

National 

DH0034 

198-120 



DAC-01A 

376-10 


'' 

CMP-02C 

516-28 




532-124 



DH0034C 

198-121 



DAC-01 B 

376-12 



CMP-02E 

516- 3 


Arranged alphanumerically from left to right 
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Bata 

Numliaf 

Sotiroa 

Daviaa 

Paga-Uiia 

Bata 

Numbar Seuroa 

Davica 

Paga-Una 

BaM 

Niwnbar 

Sotiraa 

Devtet 

Pago-Uni 

Bm« 

Numbbi 

SeurM 

Devict 

Page-Line 

02 

PMI 

DAC-0r2AC- 

377-72 

07 

PMI 

OP-07A 

631-59 

100 

PMI 

DAC-100C 

376 

55 

1004 

MOS 

MCS1004 

606-17 

'' 


DAC-02BC 

377-73 




533- 4 




376 

56 


Signetics 

TDA1004 

521-157 



DAC-02CD 

377-74 



OP-07C 

531-92 



DAC-100D 

376 

57 

100415 

Fairchild 

F100415 

165-10 



DAC.02DD 

377-75 




533-36 




376 

58 



F100415A 

163-97 



OP.02 

538-11 



OP-07E 

531-84 


Reticon 

SAD100 

573 

96 



F100415C 

621-50 



OP-02A 

534-47 




533-22 


Silicon G 

SG100 

569 

30 

1005 

EA 

EA1005 

632-97 



0P-02C 

538-12 


Rockwel 

A07XX 

867- 5 


Siliconix 

T100 

512 

153 


MOS 

MCS1005 

606-18 



0P-02E 

534-48 

074 

Harris 

HM-074 

202-107 

100X100 

Reticon 

RA100X100 

572 

20 


Signetics 

TDA1006 

523-139 



REF.02 

572-180 

075 

Harris 

HM-075 

202-108 

1000 

Gi 

LP1000 

870 

120 

1006 

DDC 

1006M-4 

369-18 




573-129 

076 

Harris 

HM-076 

202-109 


Litl^c Sys 

LP1000 

571 

135 

1007 

EA 

EA1007 

632-38 




1119- 7 

08 

AMO 

DAC-08 

376-76 




1116 

7 


MOS 

MCS1007 

383-34 




1119- 7 


PMI 

DAC-08 

376-77 


Motorola 

MPC1000 

569 

41 




I 92-19 

020 

Solitron 

CJSE020 

566-45 




376-78 


National 

AM1000 

368 

66 


Mostek 

MK1007 

628-18 

0200 

Hughes 

HCTR0200 

151-59 




1109-10 




1116 

12 

1008 

DDC 

1008C 

543-29 

02 1 

Solitron 

CJSE021 

5B3-20 




1109-10 


Tl 

TMS1000 

4090 




1008M 

541-21 

022 

Tl 

TL022C 

564-12 




1109-14 




867 

127 


EA 

EA1008 

632-80 



TL022M 

554- 6 




1109-14 




1130 

10 


MOS 

MCS1008 

383-31 

03 

PMI 

DAC-03AD 

377-19 




1109-15 

10000 

Fairchild 

F10000 

630 

57 

1009 

DDC 

1009C 

549-52 



DAC-03BD 

377-20 




1109-15 



F 10000c 

163 

145 



1009M 

530-30 



DAC-03CD 

377-21 



DAC-08A . 

376-74 



FIOOOOM 

163 

146 




548-38 



DAC-03DD 

377-22 



DAC-08C2 

376-81 

1001 

DOC 

1001 

552 

12 


EA 

EA1009 

632-74 

030 

Harris 

HM-030 

202-133 


Rockwel 

A08XX 

867- 6 



1001M 

531 

24 


MOS 

MCS1009 

383-40 

031 

Harris 

HM-031 

202-134 

080 

Harris 

HM-080 

202-115 




551 

43 




f 92-18 

0320 

Hughes 

HCTR0320 

559-76 

081 

Harris 

HM-081 

202-116 


MOS 

MTS1001 

628 

24 

101 

AD 

A0101 

*57S 

0321 

Hughes 

HSSR0321 

159-115 


SGS 

M081 

524-69 


National 

AM1001 

368 

68 



AD101A 

*576 




632-21 


Tl 

TL081 

549- 6 




1116 

12 




★ 575 

0323 

Fairchild 

SH0323 

562-87 



TL081AC 

545-53 


Panasonic 

MN1001 

615 

58 




529- 9 

034 

Harris 

HM.034 

202-135 



T1081C 

550-49 



MN1001-2 

614 

97 




538-54 

0340 

Hughes 

HCTR0340 

559-78 

082 

SGS 

M082 

524-70 


Plessey 

SL1001 

560 

56 


AMD 

LM101 

545- 9 

0347 

Hughes 

HCTR0347 

559-79 

084 

Harris 

HM-084 

202-117 



SL1001A 

571 

71 



LM101A 

529- 8 

0351 

Hughes 

HSSR0351 

159-116 


Tl 

TL084 

558-30 



SL1001B 

571 

72 




538-52 




632-22 

087 

SGS 

M087 

524-71 

1001C11300C 

1001C113 

536 

20 


CMA 

FX101 

560-179 

036T1 

SOS 

L036T1 

563-110 

089 

Tl 

TL089C 

533-32 

1001C6650DC 

1001C665 

552 

18 


Fairchild 

mAIOI 

545-11 

037T1 

SGS 

L037T1 

664-24 



TL089I 

533-10 

1001M313DOC 

1001M313 

536 

23 



mAIOIA 

529-10 

04 

PMI 

OAC-04AC 

377-68 

090 

Harris 

HM-090 

202-119 

1001M664DDC 

1001M664 

552 

6 



^lOIAM 

538-56 



DAC-04BC 

377-69 

091 

Harris 

HM-091 

202-120 

10010 

Fairchild 

F10010C 

161 

74 



CCD101 

571-166 



DAC-04CC 

377-70 

093 

Harris 

HM-093 

202-121 



F10010M 

161 

75 - 


Intersil 

101A 

629-11 



DAC-04DD 

377-71 

1 

Datel 

SHM-IC-I 

573-66 

100101 

Fairchild 

F100101 

164 

160 




539- 3 



OP-04 

553- 8 


Gl 

AY1-0212 

524-63 

100102 

Fairchild 

F100102 

164 

162 



101AIN 

539-21 



0P-04A 

552-43 



AY1-1006 

524-42 

100107 

Fairchild 

F100107 

164 

157 


Motorola 

MLM101A 

529-12 



bP-04C 

553- 9 I 



AY1-1007B 

524-49 

100112 

Fairchild 

F1001t2 

164 

142 




539- 5 



OP-04E 

552-44 



AY1-1313 

524-80 

100114 

Fairchild 

F100114 

165 

25 


National 

AF101 

560-145 

040 

Harris 

HM-040 

202-138i 



AY1-1320 

524-18 

1001 IX 

Fairchild 

F100117 

164 

152 



LHIOI 

545- 6 

0400 

Tl 

SBP0400 

1130-10 1 



AY1 -2006 

524-43 

100118 

Fairchild 

F100118 

164 

154 




1100 - 9 



SBPp400AC 

4102 



AY1-5050 

524-50 

100123 

Fairchild 

F100123 

164 

144 



IMIOI 

545-12 




867-75 



AY1-5061 

524-35 

100130 

Fairchild 

F100130 

165 

3 




1100- 9 



SBP0400AM 4102 



AY1 -6721/5 

1 524-37 

100131 

Fairchild 

F100131 

164 

147 




1100-10 




867-76 



AY1 -6721/6 

i 524-44 

100136 

Fairchild 

F100136 

164 

136 




1101- 9 

0401 

Tl 

SBP0401A 

4103 


Teledyne C CDAI -3 

366-12 

10014 

Fairchild 

F10014 

164 

72 



LM101A 

529-13 




867-77 

10 

Datel 

ADC-EK10B 

373-71 

100141 

Fairchild 

F100141 

165 

20 




539- 7 

041 

Harris 

HM-041 

202-139 


DOC 

SOAC-10 

379-11 

100145 

Fairchild 

F100145 

165 

8 




1 97-13 


Siemens 

S041 

523-75 


PMI 

OP-10 

531-77 

100150 

Fairchild 

F100150 

165 

5 




1 97-13 

042 

Siemens 

S042 

512-111 




552-37 

100151 

Fairchild 

F100151 

164 

149 




1100-12 

044 

Harris 

HM-044 

202-140 




1111- 4 

100155 

Fairchild 

F100155 

165 

17 




1100-12 


Tl 

TL044C 

557-13 




1111- 4 

100158 

Fairchild 

F100158 

165 

22 




1100-13 



TL044M 

556-46 



OP-lOA 

531-78 

10016 

Fairchild 

F10016C 

161 

53 




1100-13 

0470 

ITT 

TDA0470 

524-74 




552-38 



F10016M 

161 

54 




1100-18 

05 

PMI 

OP-05 

531-74 



OP-10C 

531-89 

100160 

Fairchild 

F100160 

165 

27 




1100-18 




534-32 




552-48 

100164 

Fairchild 

F100164 

165 

13 




1101- 1 




t101-17 



OP-10E 

531-79 

100165 

Fairchild 

F100166 

165 

29 




1101- 1 




t 101-17 




552-40 

100166 

Fairchild 

F100166 

164 

133 




1101- 2 



0P-05A 

531-52 


Teledyne C CAG 10 

363-12 

100170 

Fairchild 

F100170 

164 

139 




1101- 2 




533-33 



CAGIOA 

363- 7 

100171 

Fairchild 

F100171 

165 

15 




1101- 5 



OP-05C 

531-86 



CAG 1 OB 

363-15 

100179 

^ Fairchild 

F 1001 79 

164 

131 




1101- 5 




536- 2 



CAG10C 

363- 9 

100181 

Fairchild 

F100181 

164 

129 


Raytheon 

LHIOI 

545- 7 



0P.05E 

531-58 



CAG10D 

363-11 

1002 

AMD 

MK1002 

633 

7 



LM101 

545-14 




534-33 

100 

AMI 

EVK100 

*901 


DDC 

1002c 

555 

51 



LM101A 

529-15 


Rockwell 

A05XX 

867-68 


Ferranti 

2NP100 

672-51 



1002M 

555 

49 




539- 9 

050 

Harris 

HM.050 

202-124 


Intersil 

100 

569-24 


MOS 

MTS1002 

632 

36 


RCA 

CA101 

545-13 

051 

Harris 

HM-051 

202-129 


Micro Com^CCI 00 

522-120 


Mostek 

MK1002 

633 

8 



CA101A 

529-14 

0512 

Harris 

HPR0M0512 

1120-15 


National 

AF100 

571-19 


National 

AM1002 

368 

79 




539-1 1 




1120-16 



LM100 

569-26 




f 116 

12 


Signetics 

LM101 

545-15 



HPROM0512-2 610-49 




1115- 9 


Signetics 

TAA1002 

522 

12 



LM101A 

539-13 



HPROM0512-5 610-50 




1115V13 

1003 

DDC 

1003 

546 

10 


Silicon G 

SGI 01 

545-16 

0525 

Hughes 

HSUB0525 

525-21 




1115-14 



1003C 

531 

98 



S6101A 

529-16 

055 

Harris 

HM-055 

202-130 




1V15-I5 



1003M 

531 

99 




539-15 

060 

%)mgue 

060 

1114- 9 


PMI 

DAC-100 

1109-11 




540 

34 


Siliconix 

LMiblA 

529-17 

07 

PMI 

OP-07 

531-83 




1109-12 


EA 

EA1003 

632 

37 


Teledyne CCSH 101 A 

573-86 




533-19 




1109-13 


MOS 

MCS1003 

202 

66 


Teledyne S IMIOIA 

529-18 




1101-18 



0AC-100A 

377-30 


Panasonic 

MM1003 

614 

40 




539-17 




1101-18 




377-31 


Signetics 

TDA1003 

524 

14 


Tl 

LM101A 

529-19 




1101-19 



DAC-100B 

377-32 




572 

73 




539-19 




1101-19 




377-33 

1004 

EA 

EA1004 

632 

100 

1010 

DDC 

1010c 

530-64 


^ I indicates paae number rn Application Note Directofy 

it Indicates ^ditional data is provided on the page noted 
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PART NUMBER INDEX 


BMe 

Number 

Source Device 

Pag»-Lin« 

Number 

Source 

D«vic« 

Paga-Lint 

Baaa 

Numbar 

Sourca 

Davica 

Paga-Lina 

Baaa 

Numbar 

Sourca 

Device 

Pege-Une 

1010 , 

DDC 

1010C 

544 

9 

10115 

National 

DM10115 

164-35 

10133 

Motorola 

MC10133 

162-179 

10147 

Motorola 

MCM10147 

617-68 



1010M 

530-68 


Plessey 

SP10115 

164-36 


Signetics 

10133 

162-182 


Siemens 

GXB10147 

617-69 




540 

44 


Signetics 

10115 

164-38 

10134 

Fairchild 

F10134 

163-28 


Tl 

SN10147 

163-79 


61 

LP101D 

870 

118 

10116 

Fairchild 

F10116 

164-11 


Hitachi 

Hbl0134 

163-30 




617-72 


MOS 

MCS1010 

1 92 

19 


Hitachi 

HD10116 

164-14 


Motorola, 

MC10134 

163-31 

10148 

Hitachi 

HD10148 

163-59 

10100 

Fairqhild 

F10100 

162 

65 


Motorola 

MC10116 

164-16 


Plessey 

SP10134 

163-32 


Motorola 

MCM10148 

163-60 


Motorola 

MC10100 

162 

66 




1 93-20 


Signetics 

10134 

163-33 




617-45 


Plessey 

SP10100 

162 

67 




1 94- 1 

10135 

Fairchild 

F10135 

161-157 


NEC 

mPB10148 

163-61 


Signetics 

10100 

162 

68 


National 

DM10116 

164-21 


Motorola 

MC10135 

161-159 




617-47 

10101 

Fairchild 

F10101 

162 

99 


Plessey 

SP10116 

164-25 




1 93-17 


Plessey 

SP10148 

163-65 


Hitachi 

HD10101 

162 

101 


Signetics 

10116 

164-28 


Plessey 

SP10135 

161-161 


Signetics 

10148 

163-66 


Motorola 

MC10101 

162 

102 

10117 

Fairchild 

F10117 

162-156 


Signetics 

10135 

161-163 




617-49 




1 94 

1 


Hitachi 

HD10117 

162-158 

10136 

Fairchild 

F10136 

161-60 


Tl 

SNi0148 

163-67 


Plessey 

SP10101 

162 

104 


Motorola 

MC10117 

162-159 


Hitachi 

HD10136 

161-62 




617-52 


Signetics 

•10101 

162 

106 


National 

DM10117 

^ 162-161 


Motorola 

MC10136 

161-63 

10149 

MMI 

10149 

163-107 

10102 

Fairchild 

F10102 

162 

114 


Plessey 

SP10117 

162-162 




1 91- 1 




610-71 


Hitachi 

HD10102 

, 162 

116 


Signetics 

10117 

162-164 


Plessey 

SP10136 

161-65 


Motorola 

MCM10149 

163-108 


Motorola 

MC10102 

162 

117 

10118 

Fairchild 

F10118 

162-134 


Signetics 

10136 

161-67 




610-70 


Plessey 

SP10102 

162 

119 


Hitachi 

HP10118 

162-136 

10137 

Fairchild 

F10137 

161-77 


Signetics 

10149 

163-109 


Signetics 

10102 

162 

121 


Motorola 

MC10H8 

162-137 


Motorola 

MC10137 

161-78 




610-68 

10103 

Feirchild 

F10103 

162 

108 


National 

DM10118 

462-139 




1 91- 1 

1015 

DDC 

1015C 

552-20 


Motorola 

MC10103 

162 

110 


Plessey 

SP10118 

. 162-140 


Plessey 

SP10137 

161-80 



1015M 

551-38 


Plessey 

SP10103 

162 

111 


Signetics 

10118 

162-142 


Signetics 

10137 

161-82 

10151 

Signetics 

10151 

163-74 


Signetics 

10103 

162 

112 

10119 

Fairchild 

F10119 

162-124 

10138 

Motorola 

MC10138 

161-70 




617-50 

10104 

Fairchild 

F10104 

161 

170 


Hitachi 

HD10119 

162-126 


Plessey 

SP10138 

161-71 

10153 

Fairchild 

F10153 

163- 4 


Hitachi 

HD10104 

161 

172 


Motorola 

MC10119 

162.127 


Signetics 

-10138 

161-72 


Motorola 

MC10153 

163- 6 


Motorola 

MC10104 

161 

173 


National 

DM10119 

162-129 

10139 

Motorola 

MC10139 

610- 2 

10156 

Plessey 

SP10156 

162-60 


Plessey 

SP10104 

162 

4 


Plessey 

SP10119 

162-130 


Signetics 

10139 

163-103 

10158 

Fairchild 

F10158 

163^133 


Signetics 

10104 

162 

6 


Signetics 

10119 

162-132 




610- 3 


Motorola 

MC10158 

163-135 

10105 

Fairchild 

F10105 

162 

88 

1012 

DDC 

1012 

531-55 

1014 

DDC 

1014C 

552-24 

\ 

Signetics 

10158 

163-136 


Hitachi 

HD10105 

162 

90 



1012C 

533-24 



1014M 

551-41 

10159 

Fairchild \ 

F10159 

163-139 


Motorola 

MC10105 

162 

91 



1012M 

533-15 

10140 

Motorola 

MCM10140 

163-69 


Motorola 

MCI 01 59 

163-141 


National 

DM10105 

162 

93 


EA 

EA1012 

632-53 




617-43 


Signetics 

10159 

163-142 


Plessey 

SP10105 

162 

94 

10121 

Fairchild 

Flbl21 

162-145 


Plessey 

SP10140 

163-70 

1016 

DDC 

101 6C 

512-30 


Signetics 

10105 

162 

96 


Hitachi 

HD10121 

162-147 


Signetics 

10140 

163-71 



1016M 

512-31 

10106 

Fairchild 

F10106 

162 

53 


Motorola 

MC10121 

162-148 




617-48 


MOS 

MTS1016 

628-14 


Hitachi 

HD10106 

162 

55 


National 

DM10121 

162-150 


Tl 

SN10140 

163-72 

10160 

Fairchild 

F10160 

164-58 


Motorbla 

MClOlOe 

162 

56 


Plessey 

SP10121 

162-151 




617-51 


Hitachi 

HD10160 

164-60 


National 

DM10106 

162 

58 


Signetics 

10121 

162-153 

10141 

Fairchild 

F10141 

163-148 


Motorola 

MC10160 

164-61 


Plessey 

SP10106 

162 

59 

10123 

Fairchild 

F10123 

161-119 




630-61 




f 91-18 


Signetics^ 

10106 

162 

61 


Motorola 

MC10123 

161-121 


Motorola 

MC10141 

163-150 


Plessey 

SP10160 

164-66 

10107 

Fairchild 

F10107 

162 

15 




1 91-19 




630-58 


Signetics 

10160 

164-67 


Hitachi 

HD10107 

162 

17 


Signetics 

10123 

161-122 


plessey 

SP10141 

163-152 

10161 

Fairchild 

F10161 

161.93 


Motorola 

MCI 01 07 

162 

18 

10124 

Fairchild 

F10124 

163-180 


> Signetics 

10141 

163-153 


Hitachi ^ 

HD10161 

161-95 




1 91 

18 


Hitachi 

HD10124 

163-182 




630-59 


- Motorola 

MC10161 

161-96 


Plessey 

SP10107 

162 

20 


Motorola 

MC10124 

163-183 

10142 

Motorola 

MCM10142 

163-54 


Plessey 

SP10161 

161-98 


Signetics 

10107 

162 

22 




1 93-20 




617-44 


Signetics 

10161 

161-99 

10108 

Signetics 

10108 

161 

168 


National 

DM10124 

164- 4 


NEC 

MPB10142 

163-55 

10162 

Fairchild 

F10162 

161-85 

10109 

Fairchild 

F10109 

162 

79 


Plessey 

SP10124 

164- 5 




617-46 


Hitachi 

HD10162 

161-87 


Hitachi 

HD 101 09 

162 

81 


Signetics 

10124 

164- 7 


Plessey 

SP10142 

168-56 


Motorola 

MC10162 

161-88 


Motorola 

MC10109 

162 

82 

10125 

Fairchild 

F10125 

163-167 


Tl 

SN10142 

163-57 


Plessey 

'SP10162 

161-90 


National 

DM10109 

162 

84 


Hitachi 

HD10125 

163-169 




617-42 


Signetics 

10162 

161-91 


Plessey 

SP10109 

162 

85 


Motorola 

MC10125 

163-170 

10143 

Motorola 

MCM,10143 

163-44 

10163 

Motorola 

MC10163 

164-69 


Signetics 

10109 

162 

86 




1 93-20 




616-42 




383- 9 

1011 

DDC 

1011C 

543 

38 


Plessey 

SP10125 

163-172 




f 93-12 

10164 

Fairchild 

F10164 

163-112 



1011M 

540 

37 


Signetics 

10125 

163-174 




1 93-12 


Hitachi 

HD10164 

163-114 


Panasonic 

MW101M 

615 

8 

10128 

Motorola 

MC10128 

161-116 

10144 

Motorola 

MCM10144 

163-87 


Motorola 

MC10164 

163-115 

10110 

Fairchild 

F10110 

162 

27 




1 93-20 




617-103 


Plessey 

SP10164 

163-117 


Hitachi 

HD10110 

162 

31 


Plessey 

SP10128 

,161-117 


NEC 

mPB10144 

163-88 


Signetics 

10164 

163-118 


Motorola 

MC10110 

1*62 

32 

10129 

AMI 

810129 

524-39 



; 

617-100 


Tl 

SN10164 

163-119 


Plessey 

SP10110 

162 

34 


Motorola 

MC10129 

164-40 


jj Plessey 

SP10144 

163-89 

10165 

Fairchild 

F10165 

164-46 


Signetics 

10110 

162 

36 




1 93-20 


Raytheon 

RC10144 

163-91 


Hitachi 

HD10165 

164-48 

10111 

Fairchild 

F10111 

162 

40 


Plessey 

SP10129 

164-41 




617-107 


Motorola 

MC10165 

164-49 


Hitachi 

HD10111 

162 

44 


Signetics 

10129 , 

164-42 



RI10144 

163-92 


Plessey 

SP10165 

164-50 


Motorola 

MC10111 

162 

45 

1013 

EA 

EA1013 

632-51 




617-109 


Signetics 

10165 

164-51 




1 91 

19 

10130 

AMI 

S10130 

524-40 


Signetics 

10144 

163-90 

10165 

Fairchild 

F10166 

161-41 


National 

DM10111 

162 

47 


, Fairchild 

^10130 

162-167 




617-102 


Motorola 

MC10166 

161-43 


Plessey , 

SP10111 

162 

48 


Hitachi 

HD10130 

162-169 


Tl 

SN10144 

163-93 

10168 

Fairchild 

F10168 

163- 9 


. Signetics 

10111 

162 

50 


Motorola 

MCI 01 30 

162-170 




617-108 


Motorola 

MC10168 

163-11 

10112 

National 

DM10112 

162 

73 


Plessey 

SP10130 

162-172 

10145 

Fairchild 

F10145 

616-67 

‘10170 

Fairchild 

F10170 

164-53 


Plessey 

SP10112 

162 

74 


Signetics 

10130 

162-173 



F10145AC 

163-48 


Motorola 

MC10170 

164,-55 


Signetics 

10112 

162 

76 

10131 

AMI 

S10131 

524-41 


Hitachi 

HD10145 

163-49 


Signetics 

10170 

164-56 

10113 

Fairchild 

F10113 

162 

9 


Fairchild 

F10131 

161-128 




616-68 

10171 

Fairchild 

F10171 

161-108 


Motorola 

MCI 01 13 

162 

11 


Hitachi 

HD10131 

161-132 


Motorola 

MCM10145 

163-50 


Motorola 

MC10171 

161-110 


Plessey 

SP10113 

162 

12 


Motorola 

MC10131 

161-133 




616-69 


Plessey 

SP10171 

161-112 


Signetics 

10113 

162 

13! 


Plessey 

SP10131 

161-137 


Plessey 

SP10145 

163-51 


Signetics 

10171 

161-113 

10114 

Fairchild 

F10114 

164 

10 


Signetics 

10131 

161-140 


Signetics 

10145 

163-52 

10172 

Fairchild 

F10172 

161-101 


Motorola 

MC10114 

164 

15 

10132 

Fairchild 

F10i32 

163-22 




616-70 


Motorola 

MCI 01 72 \ 

161-103 


Plessey 

SP10114 

164 

22 


Hitachi 

HD10132 

163-24 

10146 

Motorola 

MCM10146 

163-98 


Plessey 

SP10172 

181-105 


Signetics 

10114 

164 

27 


Motorola 

MC10132 

163-25 

' 



. 621-48 


Signetics 

10172 

161-106 

10115 

Fairchild 

F10115 

164-31 


Signetics 

10132 

163-26 




1 91-18 

10173 

Fairchild 

F10173 

163-35, 


Motorola 

MC10115 

164-33 

10133 

Fairchild 

F10133 

162-176 




f 91-18 


Motbrola 

MC10173 

163-37 




1 93-20 


Hitachi 

HD10133 

162-178 

10147 

Motorola 

MCM10147 

163-78 


Plessey 

SP10173 

163-39 
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iC MASTER 


Bwt 

Number 

Source 

Dtvioe 

Pagu-Line 

Bata 

Ninnbar 

Sourca 

Device 

Page-Line 

Bate 

Number, 

Source 

Device 

Pi^Line 

Bate 

Number 

Source 

Device 

Page-Line 

10173 

Signetics 

10173 

163-38 

10210 

Fairchild 

F10210 

162-28 

10414 

Fairchild 

10414 

617 

-99 

10525 

Motorola 

I0IC1O525 

163-171 

10174 

Fairchild 

F10174 

163-121 


Motorola 

MCI 02 10 

162-33 

10415 

Fairchild 

F10415 

163 

95 


Plessey 

SP10525 

163-173 


Hitachi 

HD10174 

163-123 


Signetics 

10210 

162-37 



F10415A 

163 

96 

10530 

Fairchild 

FI 0530 

162-168 


Motorola 

MC10174 

163-127 

10211 

Fairchild 

F10211 

162-41 



F10415AC 

621 

47 


Motorola 

MCI 0530 

162-171 


Plessey 

SP10174 

163-128 


Motorola 

MC10211 

162-46 


Fujitsu 

MBM10415 

163 

100 

10531 

Fairchild 

F10531 

161-130 


Signetics^ 

10174 

163-129 


Plessey 

SP10211 

162-49 




621 

52 


Motorola 

MCI 0531 

161-135 


Tl 

SN10174 

163-130 


Signetics 

10211 

162-51 



MBM10415A 

163 

101 


Plessey 

SP 10531 

161-139 

10175 

Fairchild 

F10175 

163-13 

1021.10 

Plessey 

SP102110 

162-35 




621 

51 

10532 

Fairchild 

F10532 

163-23 


Hitachi 

HD10175 

163-15 

10212 

Fairchild 

F10212 

162-71 


Motorola 

MCM10415 

621 

49 

10533 

Fairchild 

F10533 

162-177 


Motorola 

MC10175 

163-16 


Motorola 

MCI 02 12 

162-72 



MCM10415A 

163 

99 


Motorola 

MCI 0533 

162-180 


Plessey 

SP10175 

163-18 


Plessey 

SP10212 

162-75 

10416 

Fairchild 

F10416 

163 

105 


Plessey 

SP10533 

162-181 


Signetics 

10175 

163-19 


Signetics 

10212 

162-77 



F10416C 

610 

67 

10534 

Fairchild 

F10534 

163-29 

10176 

Fairchild 

F10176 

161-143 

10216 

Motorola 

MC10216 

164-17 

10432 

Rockwell 

10432 ^ 

867 

57 

10535 

Fairchild 

FI 0535 

161-158 


Motorola 

MC10176 

161-145 




1 93-20 

10453 

Rockwell 

10453 

867 

50 


Motorola 

MCI 0535 

161-160 


Plessey 

SP1017^ 

161-147 


Plessey 

SP10216 

164-24 

1046 

Siemens 

TDA1046 

521 

30 


Plessey 

SP10535 

161-162 


Signetics 

10176 

161-148 


Signetics 

10216 

164-29 

1047 

Siemens 

TDA1047 

523 

77 

-10536 

Motorola 

MC10536 

161-64 

10177 

Fairchild 

F10177 

163-161 

1022 

SMC 

1022 

522-118 

1049 

Siemens 

GXB1049 

610 

66 


Plessey 

SP10536 

161-66 


Motorola 

MC10177 

163-160 

1023 

Motorola 

MC1023 

1 94- 1 

105 

AMD 

LM105 

569 

97 

10537 

Motorola 

MCI 0537 

161-79 

10178 

Motorola 

MC10178 

161-55 




t 94- 2 


CMA 

FX105 

560 

176 


Plessey 

SP10537 

161-81 


Plessey 

SP10178 

161-56 

10231 

Fairchild 

F10231 

161-129 


Fairchild 

Ml 05 

1115 

1 

1054 

SGS 

TDA1054 

512-150 


Signetics 

10178 

161-57 


Motorola 

MCI 0231 

161-134 



M105M 

569 

99 




522-19 

10179 

Fairchild 

F10179 

161-33 


Plessey 

SP10231 

161-138 


Intersil 

105 

569 

100 

10541 

Fairchild 

F10541 

163-149 


Hitachi 

HD10179 

161-35 


Signetics 

10231 

161-141 


Motorola 

MLM105 

569 

102 


Motorola 

MCI 0541 

163-151 


Motorola 

MCI 01 79 

161-36 

1024 

Gi 

SAA1024 

526-46 


National 

LM105 

569 

104 

10553 

Fairchild 

FI 0553 

163^- 5 




1 94- 3 


Harris 

HPROM1024-2 611-16 




1115 

6 

10558 

Fairchild 

F10558 

163-134 


Plessey 

SP10179 

161-38 



HPROM 1024-5 611-17 




1115 

10 

10559 

Fairchild 

F10559 

163-140 


Signetics 

10179 

161-39 



HPR0M1024A-2611-14 




1115 

11 

1056 

GI 

MEM 1056 

202-58 

1018 

DDC 

1018C 

543-22 



HPROM1024A-5611-15 


Raytheon 

LM105 

569 

108 



MEM1056BCD 202-61 



1018M 

530-20 


Hughes 

HDSR1024 

629-11 


SGS 

H105 

167 

39 

10560 

Fairchild 

FI 0560 

164-59 




541-28 


IPI 

Ml 024 

572- 6 


Silicon G 

SGI 05 

569 

109 


Motorola 

MC10560 

164-62 


Hitachi 

FD1018 

397-60 


ITT 

SAA1024 

526-48 


Teledyne S LM105 

570 

3 

10561 

Fairchild 

F10561 

161-94 

10180 

Fairchild 

F10180 

161- 7 


Reticon 

RL1024 

572-13 


Tl 

LM105 

570 

5 


Motorola 

MC10561 

161-97 


Hitachi 

HD10180 

161- 9 



SAD- 1024 

1106-12 

1050 

Litronijc 

LBC1050 

• 381 

90 

10562 

Fairchild 

FI 0562 

161-86 


Motorola 

MC10180 

161-10 




1106-13 

10501 

Fairchild 

F10501 

162 

100 


Motorola 

MCI 0562 

161-89 




f 94- 3 




1119-11 


Motorola 

MCI 0501 

162 

103 

10564 

Fairchild 

FI 0564 

163-113 


Plessey 

SP10180 

161-11 




1 119-14 


Plessey 

SPld501 

162 

105 


Motorola 

MCI 0564 

163-116 


Sighetics 

10180 

161-12 



SAD1024 

524-29 

10502 

Fairchild 

F10502 

162 

115 

10565 

Fairchild 

F10565 

164-47 

10181 

Fairchild 

F10181 

161-19 




573-98 


Motorola 

MCI 0502 

162 

118 

10566 

Fairchild 

FI 0566 

161-42 


Hitachi 

HD10181 

161-21 


SGS 

Ml 024 

526-55 


Plessey 

SP10502 

162 

120 

10568 

Fairchild 

FI 0568 

163-10 


Motorola 

MC10181 

161-22 

1025 

GI 

SAA1025 

526-47 

10503 

Fairchild 

FI 0503 

162 

109 

10570 

Fairchild 

FI 0570 

164-54 




1 93-18 


Hughes 

HDSR1025 

628-94 

10504 

Fairchild 

FI 0504 

161 

171 

10571 

Fairchild 

F10571 

161-109 




1 94- 3 


in 

SAA1025 

526-49 


Motorola 

MCI 0504 

161 

174 


Motorola 

MCI 0571 

161-111 


Plessey 

SP10181 

161-24 


SGS 

M1025 

526-56 


Plessey 

SP10504 

162 

5 

10672 

Fairchild 

F10572 

161-102 


Signetics 

10181 

161-25 

1026 

Hughes 

HDSR1026 

628-45 

10505 

Fairchild 

FI 0505 

162 

89 


Motorola 

MCI 0572 

161-104 

10182 

Motorola 

MC10182 

161-16 


Motorola 

MC1026 

1 94- 2 


Motorola 

MCI 0505 

162 

92 

10573 

Fairchild 

FI 0573 

163-36 

10183 

Motorola 

MC10183 

161-31 

1027 

Signetics 

SAA1027 

524-16 


Plessey 

SP10505 

162 

95 

10574 

Fairchild 

F10574 

163-122 

10186 

Fairchild 

F10186 

161-151 




572-65 

10506 

Fairchild 

FI 0506 

162 

54 


Motorola 

MCI 0574 

163-131 


Motordia 

MC10186 

161-153 

1028 

Signetics 

SAA1028 

522-169 


Motorola 

MCI 050% 

162 

57 

10575 

Fairchild 

F10575 

163-14 


Signetics 

10186 

161-154 

10287 

Motorola 

MC10287 

161-29 

10507 

Fairchild 

FI 0507 

162 

16 


Motorola 

MCI 0575 

163-17 

10188 

Signetics 

10188 

161-46 

103 

Ferranti 

ZNA103E 

204-14 


Motorola 

MCI 0507 

162 

19 

10576 

Fairchild 

F10576 

1,61-144 

10189 

Signetics 

10189 

161-48 




525-20 


Plessey 

SP10507 

162 

21 


Motorola 

MC10576 . 

161-146 

10190 

Motorola 

MC10190 

163-177 


National 

AF103 

560-147 

10509 

Fairchild 

FI 0509 

162 

80 

10579 

Fairchild 

F10579 

161-34 


Signetics 

10190 

163-178 



LM103 

573-38 


Motorola 

MCI 0509 

162 

83 


Motorola 

MC10579 

161-37 

10191 

Motorola 

MC10191 

163-163 


SGS 

H103 

166-156 

10510 

Fairchild 

F10510 

162 

29 

10580 

Fairchild 

FI 0580 

161-8 


Signetics 

10191 

163-164 

1030 

GI 

LP1030 

870-116 

10511 

Fairchild 

F10511 

162 

42 


Motorola 

MCI 0580 

161-13 

10192 

Fairchild 

F10192 

161-124 


Motorola 

MCI 030 

1 91-18 

10513 

Fairchild 

F10513 

162 

10 

10581 

Fairchild 

FI 0581 

161-20 


Signetics 

10192 

161-125 


Plessey 

SL1030 

513-39 

105136 

Fairchild 

F105136 

161 

61 


Motorola 

MCI 0581 

161-23 

10193 

Motorola 

MC10193 

164-70 

1034 

Ferranti 

ZN1034E 

561-78 

10514 

Fairchild 

F10514 

164 

12 

10586 

Fairchild 

F10586 

161-152 




383-10 

10371 

Rockwell 

10371 

399-35 


Motorola 

MC10514 

164 

19 

106 

AMD 

LM106 

516-11 

10194 

Motorola 

MC10194 

164-44 




867-55 


Plessey 

SP10514 

164 

23 


National 

AF106 

560-125 

10195 

Motorola 

MC10195 

161-50 

104 

Fairchild 

Ml 04 

1115- 1 

10515 

Fairchild 

F10515 

:164 

32 



LM106 

516-13 

10197 

Motorola 

MCt0197 

161-166 



M104M 

570-54 


Motorola 

MC10515 

164 

34 




1104-19 

102 

Fairchild 

/iA102M 

528-31 


Motorola 

MLM104G 

570-55 


Plessey 

SP10515 

164 

37 


Raytheon 

LM106 

516-15 


Intersil 

102 

528-32 


National 

AF104 

560-124 

10516 

Fairchild 

F10516 

164 

13 


Telefunken U106 

573-176 


Micro ComfMCC102 

203-177 



LM104 

570-57 


Motorola 

MC10516 

164 

18 


Tl 

LM106 

516-17 




522-121 




1115- 5 


Plessey 

SP10516 

164 

26 

1060 

Litronix 

LBC1060 

381-69 




573-134 




1115- 9 

10517 

Fairchild 

F10517 

162 

157 

10610 

Fairchild 

F10610 

162-30 


National 

AF102 

560-146 




1115-10 


Motorola 

MC10517 

162 

160 

10611 

Fairchild 

F10611 

162-43 



LM102 

528-30 




1115-11 


Plessey 

SP10517 

162 

163 

10616 

Motorola 

MC10616 

164-20 




1 97- 8 


Raytheon 

LM104 

570-61 

10518 

Fairchild 

F10518 

162 

135 

1062 

Telefunken TDA1062 

523-157 




1 97-13 


SGS 

H104 

166-141 


Motorola 

MC10518 

162 

138 

10631 

Fairchild 

F10631 

161-131 




1100-12 


Silicon G 

SGI 04 

570-63 


Plessey 

SP10518 

162 

141 


Motorola 

MCI 0631 

161-136 




1100-13 


Teledyne SLM104H 

570-66 

10519 

Fairchild 

F10519 

162 

125 

1066 

Ferranti 

ZN1066 

573-40 




1101- 9 


Tl 

LM104 

570-68 


Motorola 

MC10519 

162 

128 


Toshiba 

TA1066 

512-104 




1104-19 

1040 

Ferranti 

ZN1040E 

175-89 


Plessey 

SP10519 

162 

131 

1068 

Telefunken TDA1068 

524-104 




1110- 5 

10405 

Fairchild 

F10405C 

163-76 

10521 

Fairchild 

F10521 

162 

146 

10696 

Rockwell 

10696 

867-38 


SGS 

H102 

166-166 




617-71 


Motorola 

MCI 0521 

162 

149 

107 

AMD 

LM107 

538-24 


Silicon G 

SG102 

528-29 

10410 

Fairchild 

F10410C 

163-81 


Plessey 

SP 10521 

162 

152 


CMA 

FX107 

561-27 


Telefunken U102 

572-59 




617-101 

10523 

Fairchild 

F10523 

161 

120 


Fairchild 

mA107M 

538-26 

1020 

MOS 

MCS1020 

1 92-18 


Fujitsu 

MBM10410 

163-83 

10524 

Fairchild 

F10524 

163 

181 


Intersil 

107 

538-28 


Plessey 

SL1020 

560-59 




617-105 


Motorola 

MC10524 

163 

184 


Motorola 

MLM107 

538-30 

1021 

Hitachi 

FD1021 

397-56 

10411 

Fairchild 

F10411C 

163-82 


Plessey 

SP10524 

164 

6 


National 

AF107 

560-126 


MOS 

MCS1021 

1 92-18 




617-104 

10525 

Fairchild 

F10525 

163 

168 



LM107 

538-32 
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iNimbrnr 
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Device 

Pege-Line 

ll 
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Device 

Page-Line 

Bate 

Number 

Source 

Device . 

Pege-Une 

BeM 

Number 

Source 

Device 

Pege-Une 

107 

National 

LM107 

f 97-13 

1098 

Tl 

TMS1098 

867-135 

1103 

DDC 

1103C-2 

369-29 

111 

Siiiconlx 

DGM111A 

364-24 




1100*13 

1099 

Tl 

TMS1099 

867-136 



1103M-1 

369.-47 



DGM111B 

364-25 


Raytheon 

LM107 

538-36 

11 

Burr-BrownUAFl 1 

! 97- 7 



1103M.2 

369-30 




364-26 


RCA 

CA107 

538-38 


ODC 

SDAC-11 

379-10 


Intel 

1103 

614-37 



LD111 

*502 


Signetics 

LM107 

538-40 


Teledyne C CDA1 1 

367-10 



1103-1 

614-19 




375-20 


Silicon G 

SG107 , 

538-42 



CDA11-S12 

367- 9 



1103A 

614-29 




1109-18 


Tl 

LM107 

538-44 

11C01 

Fairchild 

11C01C 

165-87 



1103A-1 

614-11 



LD111A 

*502 

1070 

Utronix 

LBC1070 

381-138 




203-144 



1103A-2 

614-12 


Teledyne SLM1 11 

516-51 


Tl 

TMS1070 

867-128 

11C05 

Fairchild 

11C05C 

165-35 


in 

ini 103 

614-38 


Tl 

LM111 

516-31 

10706 

Rockwelt 

10706 

867-26 




202-173 



nT1103-X 

614- 8 


Toshiba 

TMM111 

617-73 

1071 

Utronix 

LBC1071 

381-139 



11C05M 

165-36 



ini 103-1 

614-20 

1110 

DDC 

1110 

363-40 

10736 

Rockwell 

10736 

867-46 




202-174 



ini 103-146 

614-30 

1111 

DDC 

nil 

365-42 

10738 

Rockwell 

10738 

867-24 

11C06 

Fairchild 

11C06C 

165-51 


Nortec 

1103 

614-39 

1112 

DDC 

1112 

366-44 

10788 

Rockwell 

10788 

867-36 




203-120 



1103-1 

614-21 

1113 

DDC 

1113 

367-18 

10789 

Rockwell 

10789 

867-44 

11C24 

Fairchild 

11C24C 

195-181 



1103-146 

614-31 

1114 

DDC 

1114 

367-36 

toa 

AO 

AD108 

*575 




560-38 


Rockwell 

1103A 

614-32 

1115 

DDC 

1115 

368-12 




537-28 

11C44 

Fairchild 

11C44C 

200-30 



1103A-X 

614- 6 


Hitachi 

HA1115 

523-112 



A0108A 

*575 




559-40 



1103A-1 

614-13 

1116 

DDC 

1116 

368-60 




534- 8 



11C44M 

200-31 



1103A-2 

614-14 

1118 

Silicon G 

SG1 118 

537-24 


AMD 

LM108 

537-26 




559-41 


Signetics 

1103 

614-41 



SG1118A 

534-30 



LM108A 

534- 6 

11C58 

Fairchild 

11C58C 

165-101 


Synertek 

SY1103A 

614-33 

112 

AMD 

LM112 

537-18 


Fairchild 

Ml 08AM 

534-10 




559-170 



SY1 103A-X 

614- 5 


Intersil 

DG112 

364-28 



M108M 

537-30 

11C70 

Fairchild 

11C70C 

165-46 



SY1103A-1 

614-15 



D112C 

372-27 


Intersil 

108 

537-32 




203-123 


Tl 

TMS1 103 

614-42 



D112M 

372-28 



108A 

534-12 

11C83 

Fairchild 

11C83 

559-159 




1 95-22 


National 

AF112 

560-149 



108LN 

537-50 

11C90 

Fairchild 

11C90C 

203-41 



TMS1 103-1 

614-23 



LM112 

537-20 


Motorola 

MIM108 

537-34 




559-144 

1104 

DDC 

1104C-1 

369-110 


Raytheon 

LM112 

537-22 



MLM108A 

534-14 



11C90M 

559-145 



1104C-2 

369-73 


SGS 

H1 12 

166-17 


National 

AF108 

560-127 

11C91 

Fairchild 

11C91C 

202-184 



n04M-1 

369-111 


Telefunken U1 12 

573-177 



LM108 

537-36 




559-130 



1104M-2 

369-74 

1120 

Hitachi 

HA1120 

523-113 




1100-11 



11C91M 

559-131 

11049 

Rockwell 

11049 

867-40 

11201 

National 

LF11201 

364-106 




S 100-12 

110 

AMD 

LM110 

528-16 

1105 

DDC 

1105C-1 

368-74 

11202 

National 

LF 11202 

364-107 




1100-13 


Fairchild 

M110M 

528-17 



1105C-2 

368-89 

1124 

Hitachi 

HA1124 

526-91 




1101- 4 



CCD110 

571-164 



1105M-1 

368-75 

1125 

Hitachi 

HA1125 

526-92 



LM108A 

534-16 


Intersil 

LD110 

375-16 



1105M-2 

368-90 

1126 

Hitachi 

HA1126 

524-176 




1114-13 



110 

528-13 


Gl 

ER1105 

608-14 

113 

Intersil 

D113C 

372-29 




1115-12 


Motorola 

MLM110 

528-18 


NCR 

1105 

608-15 



D113M 

372-30 


PMl 

PM 108 

537-40 


National 

AF110 

560-128 

1106 

DDC 

1106C-1 

369-8 


National 

AF113 

560-150 



PM108A 

534-20 



LMIIO 

528-19 



1106C-2 

368-105 



LM113 

572-172 


Raytheon 

LM108 

537-44 




fllO- 6 



1106C.3 

368-96 




1115- 8 



LM108A 

534-22 


SGS 

H110 

166-114 



li06C-4 

369-17 


SGS 

H113 

167-114 


RCA 

CA108 

537-42 


Signetics 

SAJI 10 

524-57 



1106M-T 

369- 9 


Telefunken U1 13 

524-154 



CA108A 

534-24 


Silicon G 

SGI 10 

528-15 



1 106M-2 

368-106 

11300 

National 

LF11300 

373-101 


Signetics 

LM108 

537-46 


Siiiconlx 

LD110 

*502 



1106M-3 

368-97 




375-32 



LM108A 

534-26 




375-19 

1107 

DDC 

1107C-1 

369-25 

11305 

National 

LF11305 

371-55 


Silicon G 

SGI 08 

537-48 




1109-18 



1 107C-2 

369.-35 

11306 

National 

LF11306 

370-1 1 1 



SGI 08 A 

534-28 

1100 

PMC 

LAS1100 

570-21 



1107C-3 

369-42 

11331 

National 

I.F11331 

364-108 

1080 

Harris 

H1 1080 

377- 3 


Tl 

TMS1100 

867-129 



1107C-4 

369-52 

11332 

National 

LF11332 

364-109 




1108- 8 

1101 

AMO 

1101A 

618-11 



1107M-1 

369-26 

11333 

National 

LF 11333 

364-110 




1108- 9 



1101AM 

618-12 



1107M-2 

369-36 

1137 

Hitachi 

HA1137 

523-44 

10800 

Motorola 

MC10800 

161-27 


DDC 

1101C-1 

368-80 



1107M-3 

369-43 

1138, 

Hitachi 

HA1138 

521-25 




871-165 



1101C-2 

368-82 



1107M-4 

369-53 

114 ' 

Intersil 

LD114 

375-18 

10801 

Motorola 

MCI 0801 

871-167 



1101M-2 

368-81 

1108 

DDC 

1108C-1 

369-69 


National 

AF114 

560-151 

10802 

Motorola 

MCI 0802 

871-171 




368-83 



1 108C-2 

369-81 



LM114 

514-17 

10803 

Motorola 

MC10803 

871-169 


Intel 

1101A 

618-13 



1108C-3 

369-106 




1 101-12 

10809 

Rockwell 

10809 

867-62 


National 

MM1101A 

• 618-17 



1108C-4 

370- 5 



LM.114A 

514-18 

10814 

Rockwell 

10814 

867-31 


Panasonic 

MN1101 

617-82 



1108M-1 

369-70 


SGS 

HIM 

167-100 

10815 

Rockwell 

10815 

867-42 

1101A1 

AMO 

1101A1 

618- 8 



1108M-2 

369-82 


Siliconix 

LD114 

*602 

10817 

Rockwell 

10817 

867-29 


Intel 

1101A1 

618- 9 



1108M-3 

369-107 




375-21 

1085 

Harris 

H11085 

376-96 


National 

MM1101A1 

618- 7 



1108M-4 

370- 6 

1142 

Hitachi 

HA1142 

523-114 




1108- 9 

1101A2 

National 

MM1101A2 

618- 3 


Hitachi 

HA1108 

524-175 

1144 

Hitachi 

HA1144 

526-179 

109 

CMA 

FX109 

561-134 

11011 

AMI 

S1 1011 

527-55 

1109 

DDC 

1109 

363- 2 


in 

ini144 

633- ,4 


Fairchild 

Ml 09 

1115- 1 

11012 

AMI 

S11012 

522-140 

111 

AD 

AD111 

*57S 




633-41 



M109M 

562-53 




522-177 




516-32 

1146 

Hitachi 

HA1146 

525-187 


Gl 

NC109T 

569- 7 

1102 

DDC 

1102C-1 

369-12 


AMD 

LM111 

516-53 

1147 

Hitachi 

HA1147 

525-188 


Motorola 

MLM109 

562-58 



1102C-2 

368-100 


Fairchild 

mAFIII 

517- 7 

1148 

. Hitachi 

HA1148 

525-189 



MLM109G 

562-14 



1102M-1 

368-101 



M111M 

516-34 

1149 

Hitachi 

HA1149 

523-101 


National 

LM109 

1115- 7 




369-13 


Intersil 

DG111 

364-27 

115 

Intersil 

G115 

370-49 




1115-12 


MOS 

MTS 1102 

632-101 



LD111 

375-17 


in 

SAY1 1 5 

524-130 



LM109H 

562-17 


Panasonic 

MN1102 

608-17 



111 

516-35 


National 

LM115 

514-19 



LM109K 

562-63 

1103 

AMI 

S1103 

*634 


Motorola 

MLM1 1 1 

516-37 



LM115A 

514-20 


R«r^heon 

LM109H 

562-26 




614-35 


National 

AF111 

560-148 


Panasonic 

MN115 

202-145 



LM109K 

562-69 



S1103-1 

*634 



LF1 1 1 

517- 8 


SGS 

H115 

166-29 


SGS 

H109 

166-87 




614-16 



LM111 

516-39 


Siliconix 

G115A 

370-52 


Signetics 

LM109DA 

562-75 



S1103A 

* 634 




1101- 5 



G115B 

370-53 



LM109DB 

562-29 




614-28 




1104-17 

1150 

Hitachi 

HA1150 

523-21 


Silicon G 

SG109K 

562-79 



S1103A-X 

*634 




1104-20 

11508 

National 

LF11508 

371-59 



SG109T 

562-32 




614- 9 


Raytheon 

LM111 

516-45 

11509 

Islational 

LF11509 

371- 2 


Tl 

LM109 

562-35 



S1103A-1 

*634 


RCA 

CA111 

516-43 

1151 

Hitachi 

HA1151 

521-26 

10929 

Rockwell 

10929 

867-64 




614-10 


SGS 

Hill 

166-116 

1152 

Hitachi 

HA1152 

526-180 

10930 

Rockwell 

10930 

867-52 



$1103X 

*634 


Signetics 

LM111 

516-47 

1153 

Hitachi 

HA1153 

525-70 

10932 

Rockwell 

10932 

867-60 




614- 7 


Silicon G 

SG1 1 1 

516-49 

1154 

, Hitachi 

HA1154 

526-93 

10936 

Rockwell 

10936 

867-33 


DDC 

1103C-1 

369-46 


Siiiconlx 

DGM1 1 lA 

364-23 

1155 

Hitachi 

HA1155 

526-64 
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1156 

Hitachi 

HA1156 

523-115 

120 

Siemens 

TBA120 

523-76 

1210 

National 

AD1210 

1109- 7 

12508 

National 

LF 12508 

371-60 

1157 

Hitachi 

HA1157 

525-71 




526-124 

1211 

Hitachi 

HA1211 

523-22 

12509 

National 

LF 12509 

371- 3 

1158 

Hitachi 

HA1 1 58 

525-72 


Signetics 

TBA120 

523-79 

1212 

EA 

EA1212 

628-76 

12513 

Motorola 

MC12513 

559-150 

1159 

Hitachi 

HA1159 

526-65 




526-128 

1217 

EMM/Semi1217A 

621-88 

12520 

Motorola 

MCI 2520 

559-34 

116 

Intersil 

DG116 

365-16 


Silicon G 

SG120-05K 

565-100 


Silicon G 

SG1217 

544-38' 

12521 

Motorola 

MC12521 

559-35 



G116C 

370-33 



SG120-05T 

565-87 

1218 

EMM/Semi1218A 

621-83 

12540 

Motorola 

MCI 2540 

559-45 



G116M 

370-35 



SGI 20-1 2K 

566-99 

122 

Micro C6mfMCC122 

203-181 

12560 

Motorola 

MCI 2560 

559-11 


Panasonic 

: MN116 

202-147 



SGI 20-1 2T 

566y86 




522-122 

12561 

Motorola 

MC12561 

559-14 


Siliconix 

DG116A 

365-18 



SG120-15K 

567-15 




572-41 

126 

Intersil 

DQ^126A 

367-92 



DG116B 

365-19 



SG120-15T 

567- 2 


National 

LM122 

561-79 



G126 

369-86 



G116A 

370-36 



SGT20-5.2K 

566-13 




1117-19 


National 

LM126 

567-88 



G116B 

370-37 



SG120-5.2T 

566- 8 


SGS 

H122 

166-167 




11115-16 

1160 

Hitachi 

HA1160 

526- 7 


Telefunken TBA120 

523-89 


Siliconix 

DGM122A 

368- 2 


Siliconix 

DG126A 

367-95 

11600 

Rockwell 

11600 

867-14 




526-136 



OGM122B 

368- 4 



DG126B 

367-99 

117 

Intersil 

G117C V 

370-38 

120H05 

National 

LM120H05 

565-83 



G122A 

370-60 



G126A 

369-92 



G117M 

370-40 

120H06 

National 

LM120H06 

566-27 



G122B 

370-62 

12605 

Intersil 

12605-10 

626-51 


National 

LM117 

569-82 

120H08 

National 

LM120H08 

566-49 

12201 

National 

LF12201 

364-111 

12660 

Rockwell 

12660 

867- 3 


SGS , 

. H117 

167-77 

120H09 

National 

LM120H09 

566-67 

12202 

National 

LF 12202 

365- 2 

127 

Intersil 

G127 

369-87 


Siliconix 

G117A 

370-41 

120H12 

National 

LM120H12 

566-83 

1221 

EA 

EA1221 

628-37 


Micro Com|:MCC127 

522-123 



G117B 

370-42 

120H15 

National 

LM120H15 

566-110 

123 

Intersil 

DG123 

365-20 




572-35 


Tl 

LM117 

569-85 

120H18 

National 

LM120H18 

567-29 



DG123B 

365-25 


National 

LM127 

567-92 

1170 

Fairchild 

TDA1170 

526-168 

120H24 

National 

LM120H24 

567-53 



D123C 

372-46 




1115-16 


SGS 

TDA1 1 70 

526-173 

T20H5.2 

National 

LM120H5.2 

566- 4 



D123M 

372-47 


Panasonic 

AN 127 

522- 4 

1173 

Hitachi 

HA1173 

523-116 

120K05 

National 

LM120K05 

565-95 



G123 

370-19 


SGS 

M127 

632-102 

1177 

Hitachi 

HA1177 

525-73 

120K06 

National 

LM120K06 

566-37 


National 

LM123 

562-93 


Siliconix 

G127A 

369-93 

118 

AMD 

LM118 

530-24 

120K08 

National 

LM120K08 

566-59 


Silicon G 

SGI 23 

562-90 

1270 

SGS 

TDA1270 

526-174 




541-35 

120K09 

National 

LM120K09 

566-73 


Siliconix 

DG123A 

365-22 


Tl 

TMS1270 

867-131 


Fairchild 

/iA118 

530-31 

120K12 

National 

LM120K12 

66^-94 



DGi23B 

365-26 

128 

Intersil 

G128 

369-88 




541-37 

120K15 

National 

LM120K15 

567-10 



D123A 

198-135 


IPI 

M128 

571-183 


Intersil 

DG118 

365-10 

120K18 

National 

LM120K18 

567-33 




372-51 


National 

LM128 

570-93 



GII^C 

370-50 

120K24 

National 

LM120K24 

567-61 



D123B 

198-136 


Reticon 

RL128 

572- 9 



G118M 

370-51 

120K5.2 

National 

LM120K5.2 

566-16 




372-52 



SAM 128 

573-106 


National 

LM118 

530-36 

1200 

EA 

EA1200 

628- 4 



G123A 

370-30 


Siliconix 

G128A 

369-94 




541-39 


LSI Comp 

Cl 200 

522-154 



G123B 

370-32 



G128B 

369-95 




1101- 6 


National 

AD 1200 

373-88 

12305 

National 

LF 12305 

371-57 


TRW 

SRI 28 

633- 5 




1101- 6 




1109- 7 

12306 

National 

LF12306 

370-112 

12806 

Rockwell 

12806 

867-20 




1101-12 



DAI 200 

378-32 ^ 

12331 

National 

LF12331 

365- 4 

129 

Intersil 

DG129A 

367-65 




1101-12 




378-91 

12332 

National 

LF 12332 

365- 6 



D129 

372-40 




1111-15 



DA1200C 

378-33 

12333 

National 

LF 12333 

365- 8 


Micro Com|:MCC129 

522-124 




1111-15 




378-92 

124 

AMD 

LM124 

532-56 




572-42 


Raytheon 

LM118 

530--^ 


SGS 

TDA1200 

523-74 




556-48 


National 

LM129 

573- 4 




541-43 


Tl 

TMS1200 

867-130 


Exar 

XR124 

532-58 


SGS 

L129 

562-52 


SGS 

H118 

166-11 

12000 

Motorola 

MCI 2000 

559-20 


Fairchild 

#tAl24 

532-64 


Siliconix 

DG129A 

367-68 


Siliconix 

G118A 

370-54 

12002 

Motorola 

MCI 2002 

559-22 



LM124 

556-50 



DG129B 

367-80 



G118B 

370-55 




571-61 


Intersil 

LM124 

532-67 



D129A 

372-41 


Tl 

LM118 

530-43 

1201 

EA 

EA1201 

628- 3 




556+51 



D129B 

372-42 




541-45 


National 

DAI 201 

378-34 


Motorola 

MLM124 

556-51 



G129A 

370-15 

1180 

Hitachi 

HA1180 

526-66 




378-93 


National 

LM124 

532-71 

1290 

Cermetek 

CHI 290 

571-17 

11806 

Rockwell 

11806 

867-18 



DAI 20 1C 

378-35 




557- 4 

13 

IPI 

IPL13 

572-45 

119 

AMO 

LM119 

518-42 


■ I 


378-94 



LM124A 

556-24 


Teledyne C CAG1 3 

363-98 


Intersil 

6119C 

370-67 

12012 

Motorola 

MC12012 

559-142 


Raytheon 

LM124 

532-77 

130 

Intersil 

G130 

370-10 



G119M 

370-69 

12013 

Motorola 

MC12013 

559-149 




557- 6 


Micro ComfMCC130 

522-125 


National 

LM119 

518-44 

12014 

Motorola 

MC12014 

559-8 


RCA 

CA124 

532-74 




572-43 




1111-15 

1202 

EA 

EA1202 

628- 6 




557- 8 


SGS 

LI 30 

564- 3 


SGS 

H119 

166-22 


National 

DAI 202 

378-13 


SGS 

H124 

166-142 



Ml 30 

629-13 


Signetics 

LM119 

518-46 



DA1202C 

378-14 


Signetics 

LM124 

532-80 


Siliconix 

D130A 

198-112 


Siliconix 

G119A 

370-70 

12020 

Motorola 

MCI 2020 

559-32 




557- 9 



i 

372-35 



G119B 

370-71 

12021 

Motorola 

MCI 2021 

559-33 


Silicon G 

SG124 ' 

532-83 



D130B 

198-113 

1190 

SGS 

TDA1190 

526-124 

1203 

EA 

EA1203 

628- 5 




557-10 



J 

372-36 

1195 

Siemens 

TDA1195 

368-49 


National 

DAI 203 

378-15 


Siliconix 

G124A 

370-28 



G130A 

370-16 

12 

Datel 

ADC-EK12B 

373-96 



DA1203C 

378-16 



G124B 

370-29 
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ADC-EK12D 

375-12 

1204 

EA 

EA1204 

628-41 


Tl 

LM124 

532-86 




375- 4 



ADC-HX12B 

374-39 

12040 

Motorola 

MCI 2040 

559-44 




557-11 




1109-19 



ADC-HX12BM 374-40 

1205 

EA 

EA1205 

628-38 

125 

Intersil 

DG125 

365-23 




1111-18 



ADC-HZ12B 

374-35 

1206 

ea 

EA1206 

628-82 



DG125B 

365-27 

1300 

Tl 

TMS1300 

867-132 



ADC-HZ12BM 374-36 

12060 

Motorola 

MCI 2060 

559-10 



D125C 

372-48 

1302 

Intel 

1302 

624-86 



DAC-HZ12B 

378-88 




1113- 3 

-1 


D125M 

372.49 


Motorola 

MCI 302 

524-53 



DAC-HZ12BM 378-89 

12061 

Motorola 

MCI 2061 

559-13 

* 


G125 

369-85 

1303 

Motorola 

MCI 303 

522-28 



DAC-HZ12D 

377-84 




1113- 3 


National 

LM125 

567-100 


National 

LM1303 

522-29 



DAC-HZ12DM 377-85 

1208 

EA 

EA1208 

628- 2 




1115-16 

1304 

Motorola 

MCI 304 

523-117 


DDC 

SDAC-12 

379- 9 

121 

Fairchild 

CCD121 

571-168 


Siliconix 

DG125A 

365-24 


National 

LM1304 

523-121 


IPI 

PS12 

572-54 


Intersil 

DG121 

368- 9 



DG125B 

365-28 

1305 

Motorola 

MCI 305 

523-118 


Reticon 

TAD- 12 

1119-10 



D121C 

372-33 

' 


D125A 

198-137 


National 

LM1305 

523-122 

120 

Intersil 

DG120 

368-7 



D121M 

372-34 




372-53 

1306 

Hitachi 

HA 1306 

521-87 



D120C 

372-31 


National 

LM121 

512-139 



D125B 

198-138 


Motorola 

MCI 306 

521-97 



D120M 

372-32 




1101-13 




372-54 

1307 

Motorola 

MCI 307 

523-119 


National 

AF120 

560-131 




1114-13 



G125A 

369-91 


National 

LM1307 

523-123 




572-28 



LM121A ' 

512-142 


Teledyne CCDR1 2 5A 

372-55 

1308 

Hitachi 

HA1308 

521-138 



TBA120 

523-60 


SGS 

L121 

573-89 



CDR125B 

372-56 

131 

Intersil 

G131 

370-11 




526-104 


Toshiba 

TMM121 

612-20 

1250 

Silicon G 

SGI 250 

531-120 


MicrqComfMCC131 

522-125 


Plessey 

TBA120 

523-62 



TMM121-1 

612-17 




540-25 


SGS 

L131 

564-52 




526-114 

1210 

EA 

EA1210 

628-42 

12502 

Motorola 

MCI 2502 

559-23 


Siliconix 

G131A 

370-17 


SGS 

1120 ; 

573-92 


National 

AD1210 

373-92 




571-62 



LD131 
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T31 

Silicons L0131 

375-14 

134 

Siticonix 

DG134A 

364-10 

1394 

RCA 

CA1394 

526-21 

1402 

Synertek 

SY1402B 

628-43 

13t0 

Exar XR1310 

523-107 



DG134B 

364-14 

1398 

Motorola 

MCI 398 

525-82 



SY1402BR 

628-44 


Fsirchitd jiAISIO 

523-111 

1340 

Inter^l 

G1340 

369-90 


RCA 

CA1398 

526-117 


Teiedyne P 1402 

540- 6 


HitdcN HA1310 

521-88 


Teiedyne P 1 340 

533-26 

1399 

Motorola 

MCI 399 

525-83 

14020 

Motorola 

MC14020BA 

149-175 


Motorola MCI 310 

523-120 

1344 

Motorola 

MCI 344 

526-67 

14 

PMC 

LAS14U 

569-35 



MC14020BC 

149-176 


National LM1310 

523-124 

1349 

Motorola 

MCI 349 

526-186 


PMi 

OP- 14 

553-10 

140202 

Teiedyne P 140202 

535-27 


Plessey $11310 

523-132 

1350 

Intersil 

G1350 

370-13 



OP-14A 

552-45 

14021 

Motorola 

MCI 402 IB 

631-118 


RCA CA1310 

523-133 


Motorola 

MCI 350 

513-14 



OP-14C 

553-11 



MCI 4021 BA 

■ 159-47 

1311 

Hitachi HA1311 

521-89 




623-23 



OP-14E 

552-46 



MC14021BC 

159-48 

1312 

Fairchild aA1312 

523-159 




526-186 


Teiedyne CCAG 14 

363-16 




631-108 


Hitachi HA1312 

521-90 




1105-11 

14K5.2 

National 

LM14K5.2 

566-21 

14022 

Motorola 

MC14022BA 

151-164 


Motorola MCt312 

523-164 




1105-11 

140 

Intersil 

DG140A 

367-46 



MC14022BC 

151-165 

1313 

Hitachi HA1313 

521-91 




1105-11 


Micro Com{MCC140 

524- 9 

14023 

Motorola 

MC14023A 

154-64 

1314 

Hitachi HA1314 

521-92 




1106- 1 




572-68 



MC14023BA 

154-69 


Motorola MCI 314 

523-165 




1106- 1 


National 

LM140U-10 

563-75 



MC14023BC 

154-70 

1315 

Motorola MCI 315 

523-166 




1106- 1 



LM140LA-12 

563-90 



MC14023C 

154-68 

.1316 

Hitachi' HA1316 

521-93 

13508 

National 

LF 13508 

371-61 



LM1401A-15 

564-29 

14024 

Motorola 

MC14024BA 

149-126 

1317 

HitacN HA1317 

521-139 

13509 

National 

LF13509 

371- 4 



LM140LA-18 

564-81 



MC14024BC 

149-127 


Teledyne P 1317 

550-13 

1361 

Motorola 

MC1351 

523-46 



LM140U-24 

565-17 

14025 

Motorola 

MC14025A 

156-19 

1319 

Teledyne P 1319 

538-21 




526-97 



LM140LA-5 

562- 8 



MC14026BA 

156-21 



544-24, 


National 

LMt361 

523-49 



LM140LA-6 

562-99 



MC14025BC 

156-22 

131901 

Teledyne P 131901 

538-14 




526-100 



LM140U-8 

563-29 



MC140.25C 

156-20 

132 

Intersil 6132 

370-12 

1352 

ITT 

ITT1352 

526-182 


' Signetics 

SAK140 

571-142 

14027 

Motorola 

MC14027BA 

153-83 


Micro CmnfMCC 132 

522-129 


Motorola 

MCI 352 

527- 3 


Siliconix 

DG140A 

367-49 



MC14027BC 

153-84 


SiKconix D132A 

372-44 




1106- 1 



DG140B 

367-58 

14028 

Motorola 

MC14028BA 

152-31 


D132B 

372-45 


RCA 

CA1352-/ 

627-20 

1400 

Gl 

ER140d 

608-11 



MC14028BC 

152-32 


6132A 

370-18 

1353 

Motorola 

MCI 353 

527-21 


National 

U1400 

572-144 

1403 

AMO 

1403 A 

1123-13 

1320 

Tetedyne P 1320 

543-43 




1106- 1 




1118-11 



1403AC 

628-85 

13201 

National LF 13201 

364-112 

1355 

Motorola 

MCI 355 

523-24 

14000 

Motorola 

MC14000 

1 95- 6 



1403AM 

628-86 

13202 

National LF 13202 

365' 3 




1105-11 



MC1400QA 

155-159 


Intel 

1403A 

628-88 

1321 

Teledyne P 1321 

543-27 

1356 

Motorola 

MCI 356 

523-47 

’ 


MC14000C 

155-160 


National 

MM1403A 

628-89 

132101 

Teledyne P 132101 

543-28 

1357 

Motorola 

MCI 357 

526-98 

14001 

Motorola 

MC14001A 

156-51 


Nortec 

1403A 

628-90 

1322 

Hitachi HA1322 

521-140 




1105-11 



MC14001BA 

156-53 


Synertek 

SY1403A 

628-92 


Teiedyne P 1322 

530-51 

1358 

Motorola 

MCI 368 

526-99 



MC14001BC 

156-54 



SY1403AR 

628-93 



550- 2 

136 

Panmonic 

AN136 

522- 5 



MCI 400 1C 

156-52 



SY1403B 

628-83 

132201 

Teledyne P 132201 

530-52 


SGS 

Ml 36 

628-91 

14002 

Motorola 

MCI 4002 A 

155-180 



SY1403BR 

628-84 



550- 3 

1360 

Intersil 

G1360 

370-14 



MC14002BA 

155-182 

14032 

Motorola 

MC14032BA 

148-30 

1323 

Motorola MCI 323 

525-74 

1364 

Motorola 

MC1364 

524-177 



MC14002BC 

155-183 



MC14032BC 

148-31 



1107-10 

137 

Micro ComtMCC 137 

522-130 



MC14002C 

165-181 

14034 

Motorola 

MC14034B 

631-95 


Teledyne P 1323 

643-36 


Silicons 

L137CA 

551- 7 

14006 

Motorola 

MC14006BA 

159-104 



MC14034BA 

159-80 

132301 

Teledyne P 132301 

540-30 

1370 

Motorola 

MCI 370 

525-80 




631-13 



MC14034BC 

159-81 

132302 

Teledyne P 132302 

540-32 

1371 

Motorola 

MC1371 

525-81 



MC14006BC 

159-105 




631-92 

1324 

Motorola MC1324 

525-75 

13741 

National 

LF13741 " 

550-45 




631-12 

14035 

Motorola 

MC14035BA 

158-134 

1325 

Hitachi HA1325 

521-94 

1375 

Motorola 

MC1375 

523-48 

14007 

Motorola 

MC14007BA 

149-86 




630-92 

1326 

Motorola MCI 326 

525-76 

138 

Micro Com^CCI 38 

571-123 



MC14007BC 

149-87 



MC14035BC 

158-135 

1327 

Hitachi HA1327 

523-160 

1384 

Motorola 

MCI 384 

521-98 

14008 

Motorola 

MC14008BA 

148-12 




630-83 


Motorola MCI 327 

526-77 

1385 

Motorola 

MC1385 

521-79 



MC14008BC 

148-13 

14038 

Motorola 

MC14038BA 

148-39 


Ressey $11327 

525-110 

139 

AMO 

LM139 

520- 9 

1401 

DOC 

1401 

572*116 



MC14038BE 

148-40 

1328 

Hitachi HA1328 

523-161 



LM139A 

519-37 


Silicon G 

S61401 

513-62 

1404 

AMO 

1404A 

1123-13 


Motorola MCI 328 

525-78 


Farchild 

xA139M 

520-10 




1103-14 



1404AC 

628-115 

1329 

Hitachi HA1329 

521-95 


Intersil 

DG139A 

368-30 

14011 

Motorola 

MC14011 

1113-15 



1404AM 

629- 3 


Motorola MCI 329 

525-79 



LM139 

520-11 



MCI 4011 A 

154-103 


Intel 

1404A 

629- 5 

133 

Intersil D6133A 

363-77 



LM139A 

519-38 



MCI 4011 BA 

154-105 


National 

MM1404A 

629- 6 


OG133B 

363-96 


Micro ComfMCC139 

571-124 



MC14011C 

154-104 


Nortec 

1404A 

629- 8 


$iii(K>nix D6133 

1116-18 


Motorola 

MLM139 

520-12 




154-106 


Plessey 

SP1404 

397- 3 


DG133A 

363-82 



MLM139A 

519-39 

14012 

Motorola 

MC14012BA 

154-26 


Synertek 

SY1404A 

629- 9 


DG133B 

363-97 


National 

LM139 

520-14 



MC14012BC 

154-27 



SY1404AR 

629-10 

1330 

Intersil G1330 

369-89 




1104-18 

14013 

Motorola 

MC14013 

1106-16 



SY1404B 

628-103 


ITT ITT1330 

526-181 



LM139A 

619-40 



MC14013BA 

153- 6 



SY1404BR 

628-104 


Motorola MCI 330 

626-184 


Raytheon 

LM139 

520-13 



MCI 401 SBC 

153- 7 

14040 

Motorola 

MCI 4040 

1106-16 



1107- 1 


RCA 

CA139 

520-15 

14014 

^A}torola 

MC14014BA 

159-24 



MC14040BA 

149-155 

13305 

National LF 13305 

371-58 



CAf39A 

519-41 



MC14014BC 

159-25 



MC14040BC 

149-156 

13306 

National LF13306 

370-113 


Signetics 

LM139 

520-16 

14015 

Motorola 

MC14015A 

630-110 

140410 

Teiedyne P 140410 

543-32 

1331 

Mrxorola MC1331 

526-96 



LM139A 

619-43 



MC14015BA 

158-179 

140411 

Teiedyne P 140411 

535-37; 



526-185 


Silicon G 

SGI 39 

520-17 



MC14015BC 

158-180 

14042 

Motorola 

MC14042BA 

156-115 



1107- 6 



$G139A 

519-42 



( 

630-104 



MC14042BC 

156-116 



1107- 6 


Siliconix 

OG139A 

368-33 

14016 

Motorola 

MC14016BA 

364-73 

14043 

Motorola 

MC14043BA 

166-161 



1 107- 9 

i •- 


OG139B 

368-39 



MC14016BC 

364-74 



MC14043BC 

156-162 



1107- 9 



D139A 

198-114 

14017 

Motorola 

MC14017BA 

150-184 

14044 

Motorola 

MC14044BA 

156-139 

1332 

Teledyne P f332 

530-103 




372-37 



MC14017BC 

150-185 



MC14044BC 

156-140 



546- 8 



D139B 

198-115 

14018 

Motorola 

MC14018BA 

1|51-189 

14046 

Motorola 

MC14046BA 

160-10 

1333 

Hitachi -HA1333 

523-162 




372-38 



MCI 401 BBC 

152- 4 




559-53 

13331 

National LF13331 

365- 5 



D139C 

372-39 

1402 

AMO 

1402 A 

11^3-13 



MC14046BC 

160-11 

13332 

National LF 13332 

365- 7 


Teiedyne $ LM139 

520-18 



1402AC 

628-46 



MC14046BM 

559-54 

13333 

National LF13333 

366- 9 



LMt39A 

519-44 



1402AM 

638-47 

14049 

Motorola 

MC14049BA 

149- 9 

1334 

Hitachi HA1334 

523-163 


Tl 

LM139 

520-19 


• Intel 

1402A 

62^-49 



MC14049BCV 

^ 149-10 

1338 

Hitachi HA1338 

521-141 

1391 

Fairchild 

xA1391 

526- 4 


National 

MM1402A 

628-50 

1405 

AMO 

1405A 

1123-13- 

1339 

Hitachi HA1339 

521-142 


Motorola 

MC1391 

526-11 


Nortec 

1402 

628-51 


Intel 

1405A 

628-68 


Teiedyne ^1339 

548-12 


National 

LM1391 

526-13 



1402A 

628-52 


Motorola 

MC1405 

375-25 

133901 

Teledyne P 133901 

648-11 


RCA 

CA1391 

526-20 


Silicon 6 

SG1402 

572-89 




1111-11 

133902' 

Teiedyne P 133902 

541- 7 

1394 

Fairchild 

xA1394 

526- 5 




1112-11 




1111-12 

134 

Intersil DG134A 

364- 6 


Motorola 

MC1394 

526-12 


Synertek 

SY1402A 

628-54 




1128-13 


D6134B 

3^-13 


National 

LM1394 

526-14 



SY1402AR 

628-55 


PMC 

LAS1405 

562-88 
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14050 

Motorola 

MC14050BA 

148-133 

141410 

Teledyne P 141410 

530-42 

1436 

PMl 

PM 1436 

557-29 

145K5.0 

National 

LM145K5.0 

5^-107 



MC14050BC 

148-134 



542-52 


Silicon G 

SGI 436 

530-87 

14500 

Motorola 

MCI 4500 

1 88-12 

14051 

Motorola 

MCI 4051 BA 

371-21 

1415 

PMC LAS1415 

564-75 




549-42 

14501 

Motorola 

MC14501A 

153-190 



MC14051BC 

371-22 

1416 

Motorola MC1416 

397-32 



SG1436C 

530-83 




156-90 

14052 

Motorola 

MC14052BA 

370-83 



515-16 




550-23 



MCI 450 1C 

153-191 



MC14052BC 

370-84 



515-42 

1437 

Motorola 

MCI 437 

555-41 




156-91 

14053 

Motorola 

MC14053A 

366-92 

14160. 

Motorola MC14160BA 

150-123 


Raytheon 

RC1437i 

555-40 

14502 

Motorola 

MC14502BA 

149-64 



MC14053C 

366-93 


MC14160BC 

150-124 

1438 

Motorola 

MCI 438 

512-27 



MC14502BC 

149-69 

1406 

AMD 

1406 

628-25 

14161 

Motorola MCIAIBIBA 

150-17 

1439 

Motorola 

MCI 439 

548-13 

14503 

Harris 

HD14503B-2 

. 148-161 


Hitachi 

HA1406 

522- 3 


MC14161BC 

150-18 




flOO- 2 



HD14503B-9 

148-162 


Motorola 

MCI 406 

376- 8 

14162 

Motorola MC14162BA 

150-144 




1100- 4 


Motorola 

MC14503BA 

148-167 




1108-20 


MC14162BC 

150-145 




1100- 6 



MC14503BC 

148-168 




1115- 2 

14163 

Motorola MC14163BA 

150-34 


Teledyne P 1 439 

531-29 

14505 

Motorola 

MCM14505A 

157-43 


PMC 

LAS 1406 

563-21 


1 MC14163BC 

150-35 




551-46 



MCM14505B4 

617-40 

14066 

Motorola 

MC14066BA 

364-60 

14174 

Motorola MC14174BA 

153-63 

144 ■ 

Intersil 

DG144A 

365-71 . 



MCM14505BC 

6'17-41 



MC14066BC 

364-61 


MC14174BC 

153-64 



DG144B 

365-86 



MCM14505C 

157-44 

14068 

Motorola 

MC14068BA 

153-188 

14175 

Motorola Mei4175BA 

153-29 


National 

LM144 

530-101 

14506 

Motorola 

MC14506BA 

154-171 



MC14068BC 

153-189 


MC14175BC 

153-30 




543-15 



MC14506BC 

154-172 

14069 

Motorola 

MC14069BA 

149-33 

14194 

Motorola MC14194BA 

158-161 


Siliconix 

DG144A 

365-74 

14507 

Motorola 

MC14507A 

155-17 



MC14069BC 

149-34 


MC14194BC 

158-162 



DG144B 

365-87 



MC14507C 

155-18 

1407 

AMD 

1407 

628-26 

142 

Intersil DG142A 

368-41 



L144 

*604 

14508 

Motorola 

MC14508A 

156-182 


Motorola 

MCI 407 

571-42 


SGS Ml 42 

632-81 




1102- 5 



MC14508C 

156-183 

14070 

Motorola 

MC14070BA 

155-19 


Siliconix DG142A 

. 368-44 



L144A 

*604 

1451 

DDC 

1451 

512-97 



MC14070BC 

155-20 


DG142B 

368-48 




*604 


Hitachi 

HA1451 

522-26 

14071 

Motorola 

MC14071A 

155-118 


Toshiba TMM142 

608-13 




531-139 

14510 

Harris 

HD14510B-2 

151-17 



MCI 4071 BA 

155-120 

1420 

Motorola MCI 420 

551- 2 




556- 9 



HD14510B-9 

151-18 



MC14071BC 

155-123 



1 97-12 



L144B 

*604 


Motorola 

MC14510BA 

151-23 



MCI 407 1C 

155-119 


SGS TDA1420 

514-83 




*604 



MC14510BC 

151-24 

14072 

Motorola 

MC14072BA 

155-86 

1421 

Teledyne P 1421 

550-37 




531-140 

14511 

Harris 

HD14511B-2 

152-131 



MC14072BC 

155-87 


1421-24 

550-38 




556-10 



HD14511B-9 

152-132 

14073 

Motorola 

MC14073BA 

153-146 


1421-25 

550-33 



L144C 

*604 


Motorola 

MC14511 

1 95- 9 



MC14d73BC 

153-147 

142101 

Teledyne P 142101 

550-34 




*604 



MCI 45 11 BA 

152-133 

14075 

Motorola 

MC14075BA 

155-100 

142102 

Teledyne P 142102 

550-32 




531-141 




380-145 



MC14075BC 

155-101 

1422 

Motorola MCI 422 

561-69 




556-18 



MC14511BC 

152-134 

14076 

Motorola 

MC14076BA 

153-43 


Teledyne P 1422 

550-39 

1440 

Motorola 

MCI 440 

397-68 




380-146 



MCI 407 BBC 

153-44 

142201 

Teledyne P 142201 

550-35 




1103-8 

14512 

Harris 

HD14512B-2 

157-168 

14077 

Motorola 

MC14077BA 

155-59 

142301 

Teledyne P 142301 

531-94 


Siemens 

TBA1440 

527-23 



HD14512B-9 

157-169 



MC14077BC 

155-60 

142302 

Teledyne P 142302 

531-75 


Signetics 

/TBA1440 

527-26 


Motorola 

MC14512A 

157-172 

14078 

Motorola 

MC14078BA 

155-143 

1424 

AMI S1424A 

527-57 

14408 

Motorola 

MCI 4408 

160-149 



MC14512C 

157-173 



MC14078BC 

155-144 


Teledyne P 1424 

552-14 




560-90 

14514 

Harris 

HD14514B-2 

152-63 

1408 

AMI 

S1408 

522-133 

1425 

Teledyne P 1425 

536-26 

14409 

Motorola 

MCI 4409 

160-150 



HD14514B-9 

152-68 


Motorola 

MCI 408 

1 90-16 

142501 

Teledyne P 142501 

531-39 

' 



560-91 


Motorola 

MC14514BA 

152-71 




1109- 1 



535-11 

1441 

Motorola 

MCI 441 

397-71 



MC14514BC 

152-72 




1115- 2 

142502 

Teledyne P 142502 

531-40 




11C\3- 7 

14515 

Harris 

HD14515B-2 

152-82 



MCI 408*6 

376- 5 



535-12 


Siemens 

TBA1441 

527-24 



HD145T5B^9 

152-83 



MCI 408-7 

376-21 

1426 

Teledyne P 1426 

536-30 

14410 

Motorola 

MC14410 

160-157 


Motorola 

MC14515BA 

152-86 



MCI 408-8 

376-33 

14260,1 

Teledyne P 142601 

535-15 




560-168 



MC14515BC 

152-87 


PMC 

IAS 1408 

563-64 

142602 

Teledyne P 142602 

535-26 

14411 

Motorola 

MCI 44 11 

160-51 

14516 

Harris 

HD14516B-2 

150-71 ' 


PMl ^ 

JSSS1408A-6 

376- 3 

142603 

Teledyne P I 42603 

535-25 

14412 

Motorola 

MC14412 

160-152 



HD14516B-9 

150-72 



SSS1408A-7 

376-19 

1427 

AMI S1427A 

522-134 




560-171 


Motorola 

MC14516BA 

150-77 



SSS1408A-8 

376-26 



527-58 

14415 

Motorola 

MC14415 

160-167 



MCI 451 BBC 

150-78 


Signetics 

MC1408-7 

376-22 


Teledyne P 1427 

535-28 



MC14415E 

160-168 

14517 

Motorola 

MC14517BA 

159-130 



MCI 408-8 

376-35 

142701 

Teledyne P 142701 

534- 3 

14419 

Motorola 

MC14419 

160-159 




632-65 

14081 

Motorola 

MC14081A 

153-166 

1429 

Teledyne P 1429 

531-28 




383-19 



MC14517BC 

159-131 



MCI 408 1C 

153-167 



542- 4 




560-141 




632-64 

14082 

Motorola 

MCI 4082 BA 

153-132 

142901 

Teledyne P 142901 

531-20 




1122- 8 

14518 

Harris 

HD14518B-2 

150-158 



MCI 4082 BC 

153-133 



535- 7 




1122- 8 



HD14518B-9 

150-159 

1409 

AMI 

SI 409 

527-56 

143 

Intersil D6143 

365-100 




1122- 8 


Motorola 

MC14518BA 

150-162 

14093 

Motorola 

MC14093BA 

160-138 


National LM143 

530-99 

14422 

Motorola 

MC14422 

160-155 



MC14518BC 

150-163 



MC14093BC 

160-139 


Siliconix DG143A 

365-103 




526-50 

1451,9 

Harris 

HD14519B-2 

154-141 

141 

Intersil. 

DG141A 

363-56 


DG143B 

365-109 

14433 

Motorola 

MC14433 

375-13 




155-55 



DG141B 

363-67 

1430 

Motorola MCI 430 

moo- 1 

14435 

Motorola 

MC14435 

160-81 




157-146 


SGS 

MT41 

628-53 



1100- 7 




375-27 



HD14519B-9 

154-142 


Siliconix 

DG141A 

363-60 


Teledyne P 1430 

529-115 




1111-11 




155-56 



DG141B 

363-69 



530-76 




1111-11 




157-147 


Toshiba 

TMM141 

608- 9 



532-156 




1111-12 


Motorola 

MC14519BA 

154-147 



TMM141-1 

608- 7 



537-15 




1111-12 




155-61 




608- 8 



537-16 



. MC14435E 

160-82 




157-150 

1410 

Motorola 

MC1410 

513-15 

14301 

Teledyne P 14301 

550-30 




375-28 



MC14519BC 

154-148 


PMC 

LAS1410 

563-84 

1431 

Motorola MCI 431 

1100- 1 

1444 

Motorola 

MCI 444 

398-159 




155-62 


SGS 

TDA1410 

514-82, 



1100- 7 

14440 

Motorola 

MCI 4440 

. 522-155 




157-151 

1411 

Motorola 

MC1411 

397-39 

1433 

Motorola ' MCI 433 

1100- 1 




527-101 

1452 

DDC 

1452 

512-93 




515-39 



1100- 3 

1445 

Motorola 

MC1445 

512-156 


Hsjrris 

HD1452B-2 

370-73 

1412 

Motorola 

MC1412 

397-50 


Teledyne P 1433 

552-22 




1103- 9 


Hitachi 

HA1452 

522-27 




515-40 

143301 

Teledyne P 143301 

551-40 




1103-10 

14520 

Harris 

HD14520B-2 

150-46 


PMC 

LAS1412 

564-20 

1434 

Teledyne P 1434 

550-29 

14450 

Motorola 

MCI 4450 

158-80 



HD14520B-9 

150-47 

1413 

Motorola 

MC1413 

397-24 



550-31 

14451 

Motorola 

MM14451 

158-59 


Motorola 

MC14520BA 

150-50 




515-41 

143401 

Teledyne P 143401 

550-27 

14452 

Motorola 

MCI 4452 

158-102 



MC14520BC 

150-51 

1414 

Motorola 

MC1414 

519- 7 

1435 

Motorola MCI 435 

1100- 5 

14490 

Motorola 

MCI 4490 

.160-24 

14521 

Motorola 

MCI 4521 BA 

158-106 




1104-16 

1436 

Motorola MCI 436 

530-85 



MC14490E 

160-25 



MC14521BC 

158-107 


National 

LM1414 

519- 6 



549-40 

145 

Intersil 

DG145A 

368-17 

14522 

Harris 

HD14522B-2 

151-46 


Raytheon 

RC1414 

519- 8 


MC1436C 

530-81 


Siliconix 

DG145A 

368 -2P 



HD14522B-9 

151-47 

141410 

Teledyne P 141410 

530- 9 



550-22 



DG145B 

368-26 


Motorola 

MC14522BA 

151-48 
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Base 

Number 

Source 

Device 

Page-Line 

14522 

Motorola 

MC14522BC 

151-49 

14557 

Motorola 

MC14557BA 

632-56 

14584 

Motorola 

MC14584BA 

160-122 

1496 

National 

LM1496 

571-62 

14524 

Motorola 

MCM14524 

157-130 



MC14557BC 

159-148 



MC14684BC 

160-123 


Plessey 

SL1496 

571-73 



MCM14524A 

624-34 

14558 

Harris 

HD14558B-2 

152-52 

14585 

Harris 

HD14585B-2 

148-73 


Signetics 

MCI 496 

571-78 



MCM14524C 

624-35 



H014558B-9 

152-53 



HD14685B-9 

148-74 




fill- 5 

14526 

Harris 

H014526B-2 

150-102 


Motorola 

MC145586A 

152-54 


. Motorola 

MC145856A 

148-77 


Silicon G 

SGI 496 

571-83 



Hbl4526B-9 

150-103 



MC14558BC 

152-55 



MC145856C 

148-78 

15 

Burr-BrownUAFI 5 

f 97- 7 


Motorola 

MCt4526BA 

150-104 

14559 

Motorola 

MCI 4559 

1109- 1 

146 

AMI 

S146 

*634 


IPI 

IPL15 

572-52 



MC14526BC 

150-105 



MC14559BA 

160-72 




614-27 


PMC 

LAS15U 

569-34 

14527 

Harris 

HD14527B-2 

160-40 



MC14559BC 

160-73 


Intersil 

DG146A 

365-52 

150 

SGS 

LI 50 

560-75 



HD14527B-9 

160-41 

1456 

Motorola 

MC1456 

549-38 



DG1466 

365-63 

1500 

AMD 

1500C 

519-25 


Motorola 

MC14527BA 

160-42 




1 99-21 


Siliconix 

DG146A 

365-65 



1500L 

518-28 



MC14527BC 

160-43 




1108-18 



D6146B 

365-65 



1500M 

518-27 

14528 

Harris 

HD14528B-2 

158-27 



MC1456C 

550-24 

1463 

Motorola 

MC1463G 

570-41 


EA 

EA1600A 

614- 2 



HD14528B>9 

158-28 


Signetics 

MC1456 

549-41 



MC1463R 

670-42 



EA1500A-1 

614- 4 


Motorola 

MC14528BA 

158-35 


Silicon G 

SG1456 

549-39 




570-43 

1501 

Silicon G 

SGI 501 

567-106 



MC14528BC 

158-36 



SG1456C 

550-25 

1466 

Motorola 

MC1466 

570-24 




570-8^ 

14529 

Harris 

H014529B-2 

371- 9 

14560 

Motorola 

MC14560 

\ 87-13 




1115- 2 



SG1501A 

568- 5 



HD14529B-9 

370-74 



MC14560BA 

148-87 

1468 

Exar 

XR1468 

567-95 




570-84 




371-10 



MC14560BC 

148-88 




570-73 

1502 

Collins 

CRC1602 

f 87- 9 


Motorola 

MC14529A 

370-75 

14561 

Motorola 

MC14561 

I 87-13 


Motorola 

MCI 468 

567-98 


DDC 

1502 

573-69 




371-11 



MCI 4561 BA 

148-90 



MC1468L 

570-75 


Silicon G 

SGI 502 

570-91 



MC14529C 

370-76 



MC14561BQ 

148-91 



MC1468R 

570-80 


Western 

FR1502E 

608-53 




371-12 

14562 

Motorola 

MC14562B 

633-29 


Silicon G 

SGI 468 

567-105 



FR1502E-01 

608-48 

1453 

DDC 

1453C 

560-20 



MC14562BA 

159-135 



SG1468J 

570-77 



FR1502E-02 

608-47 



1453M 

560-24 



MC14562BC 

159-136 



SG1468T 

570-81 

1503 

Collins 

CRC1503 

f 87- 9 

14530 

Motorola 

MC14530BA 

156-96 

14566 

Motorola 

MC14566BA 

151-180 

1469 

Motorola 

MC1469G 

569-37 

1504 ' 

Collins 

CRC1504 

f 87- 9 



MG14530BC 

156-97 



MC14566BC 

161-181 



MC1469R 

569-38 

1505 

Collins 

CRC1505 

628-13 

14531 

Motorola 

MCI 4531 BA 

160-97 

14568 

Motorola 

MC14568BA 

152-19 

147 

SGS 

M147 

524-78 


Motorola 

MCI 505 

375-26 



MCI 4531 BC 

160-98 




160-85 

1472 

Western 

PT1472B 

399-15 


PMC 

LAS1505 

562-86 

14532 

Motorola 

MC14532BA 

160-29 




559-37 



PT1472B-01 

399-18 

1506 

AMD 

1506 

628-27 



MC14532BC 

160-30 



MC14568BC 

152-20 

148 

AMD 

LM148 

556-35 


DDC 

1606C 

372-16 

14534 

Motorola 

MCI 4534 

f 91- 3 




160-86 


Intersil 

LMT48 

556-^6 



1506M 

372-11 



MC14534BA 

151-125 




559-38 


National 

LM148 

556-39 


Motorola 

MC1506 

376- 9 



MC14534BC 

151-126 

14569 

Motorola 

MC14569BA 

151-154 


Raytheon 

LMr48 

556-40 


PMC 

tAS1506 

563-17 

14536 

Motorola 

MC14536BA 

160-161 



MC14569BC 

151-155 

1482 

Western 

PT1482B 

399-22 

1507 

AMD 

1507 

628-28 



MC14536BC 

160-162 

14572 

Motorola 

MC14572 

1106-16 



PT1482B-01 

399-27 


DDC 

1607C 

371-94 

14537 

Motorola 

MCM14537 

157-66 



MC14572A 

149-35 

1486 

Motorola 

MCC148e 

381-51 



1507M 

371-90 



MCM14537A 

617-96 




156-93 

1487 

Motorola 

MCC1487 

381-52 


Motorola 

MCI 507 , 

571-43 



MCM14537C 

617-97 



MC14572C 

149-36 

1488 

AMD 

MCI 488 

385-44 

1508 

Motorola 

MCI 508 

f 90-16 

14538 

Motorola 

MC14538BA 

158-37 




156-94 


Exar 

XR1488 

385-45 



MCI 508-8 

376-34 



MC14538BC 

158-38 

1458 

AMD 

1458 

529-48 


Fairchild 

mA1488 

385-46 


PMC 

LAS 1508 

563-63 

14539 

Motorola 

MC14539BA 

157-162 




554-53 


l^rris 

HD 1488 

385-47 


PMI 

SSS1 508-8 

376-27 



MC14539BC 

157-163 


Exar 

XR1458 

529-49 

' 

in 

ini488 

385-48 


Signetics 

MCI 508-8 

376-36 

1454 

DDC 

1454C 

512-161 




554-55 


Motorola 

MCI 488 

385-49 

151 

Intersil 

DG151A 

363-63 




544-14 

/ ■ 

Fairchild 

mA1458 

529-50 


National 

DS1488 

385-50 



DG151B 

363-70 



1454M 

512-162 



MA1458C 

554-56 




1 92- 5 


Siliconix 

DG151A 

363-66 




544-15 



MA1458CC 

555-45 


Raytheon 

RC1488 

385-51 



0G151B 

363-72 


Motorola 

MCI 454 

521-99 


Motorola 

MC1458 

529-51 


Signetics 

MCI 488 

385-52 

1510 

Motorola 

MCI 510 

513-16 

14541 

Motorola 

MCI 4541 A 

561-90 




1 108-20 




fill- 5 


PMC 

LAS1610 

563-83 



MC 14541 BA 

158-50 




1113-15 


Silicon G 

SG1488 

385-53 

15104 

Motorola 

MCI 5104 

559-82 




160-163 

i 


MC1458C 

555-46 

1489 

AMD 

1489 

388-42 

15106 

Motorola 

MCI 5106 

559-83 



MC14541BC 

158-51 



MC1458S 

555-27 



1489A 

389- 3 

15109 

Motorola 

MC15109 

559-84 




160-164 


National 

LM1458 

529-52 


Exar 

XR1489A 

389- 4 

1511 

Silicon G 

SGI 511 

570-46 



MCI 454 1C 

561-91 




555- 6 


Fairchild 

Ml 489 

388-43 

15112 

Motorola 

MC15112 

559-85 

14543 

Harris 

HD14643B-2 

152-149 


PMI 

PM1458 

529-63 



M1489A 

389- 5 

1512 

PMC 

LAS1512 

564-19 



HD14543B-9 

152-150 




555- 7 


Harris 

HD 1489 

388-44 

1514 

Motorola 

MC1514 

518-19 


Motorola 

MCI 4543 

1 95- 9 



SSS1458 

529-54 



HD1489A 

389- 7 




f 95- 7 



MC14543BA 

152-151 




554- 4 


in 

ini489 

388-45 




f 104-16 




380-17 


Raytheon 

RC1458 

529-5*6 



ini489A 

389- 6 


National 

LM1514 

518-17 




380-158 




555-11 


Motorola 

MC1489 

388-46 


Raytheon 

RM1514 

518-20 



MC14543BC 

152-152 


RCA 

CA1458 

529-65 



MC1489A 

389- 8 

1515 

PMC 

LAS1515 

564-71 




380-18 




555- 9 


National 

DS1489 

388-47 




564-108 




380-159 


Signetics 

MCI 458 

529-57 




f 92- 5 

152 

Intersil 

DG162A 

363-89 

14549 

Motorola 

MC14549BA 

160-78 




555-13 



DS1489A 

389- 9 


National 

LF152 

512-84 



MC14549BC 

160-79 


Silicon 6 

SG1458 

529-58 


Raytheon 

RC1489 

388-48 




550-36 

1455 

Motorola 

MC1455 

561-48 




555-15 



RC1489A 

389-10 


Siliconix 

DG152A 

363-92 

14552 

Motorola 

MCM 14552 

157-74 


Teledyne S 1458 

529-59 


Signetics 

MCI 489 

388-49 



DG152B/ 

364-12 



MCM14552A 

617-56 




555-17 




fill- 5 

1520 

Motorola 

MCI 520 

550-19 



MCM14562C 

617-57 



1458C 

555-47 



MCI 489 A 

389-11 




f 97-12 

14553 

Motorola 

MC14553BA 

151-91 


Tl 

MCI 458 

529-60 


Silicon G 

SG1489 

388-50 


PMC 

US 1520 

565- 9 



MC14553BC 

151-92 




555-19 



SG1489A 

389-1^ 

1521 

Plessey 

SL1521 

513-88 

14554 

Motorola 

MC14554&A 

148- 3 

14580 

Motorola 

MC14580A 

167-21 

149 

AMD 

LM149 

556-42 




f 102-21 



MC14554BC 

148- 4 



MC14580BA 

616- 5 


National 

LI 49 

556-44 

1524 

PMC 

US1524 

565-53 

14555 

Motorola 

MC14555BA 

152-98 



MC14580BC 

616- 6 

1492 

Western 

R01492C 

627-30 


Silicon G 

SGI 524 

573-46 



MC14555BC 

152-99 



MC14580C 

157-22 

1494 

Motorola 

MCI 494 

572-82. 

1528 

PMC 

US1528 

565-55 


Tt 

TF14565A/B 

152-103 

14581 

Motorola 

MC14581BA 

148-49 

1495 

Uthic Sys 

LS1495 

672-80 

153 

Intersil 

DG153A 

367-52 



TP14555A/B 

152-104 



MC14581BC 

148-50 


Motorola 

MCI 495 

572-84 



DG153B 

367-59 

14556 

Motorola 

MC14556BA 

152-109 

14582 

Motorola 

MC14582BA 

148-60 




f 112-10 


Siliconix 

DG163A 

367-55 



MC14556BC 

152-110 



MC14582BC 

148-61 


Plessey 

SL1495 

572-86 



DG153B 

367-61 


Tl 

TF14556A/B 

152-114 

14583 

Motorola 

MC14583BA 

160-106 


Silicon G 

SGI 495 

572-92 

1530 

Motorola 

MCI 530 

545-38 



TP14556A/B 

152-115 



MC14583BC 

160-106 

1496 

Uthic Sys 

IS 1496 

571-57 




flOO- 1 

14557 

Motorola 

MC14557B 

632-61 

14584 

Harris 

HD14584B-2 

.160-116 


Motorola 

MCI 496 

571-59 




flOO- 7 



MC14557BA 

159-147 



H014584B-9 

160-117 




fl12- 2 

1531 

Motorola 

MC1531 

flOO- 1 


Arranged alphanumerically from left to right 


1C MASTER 1977 


13 








IC MASTER 


Bim 

Number 

Source 

Device 

Pege^Line 

Beee 

Number 

Source 

Device 

Pege-Line 

Beee 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Pago-Una 

1531 

Motorola 

MCI 631 

: 1 100- 7 

156 

Motorola 

LF156A 

536-44 

16 

National 

IMP- 16 

f 126-19 

161 

Siliconix 

DG161A 

365-62 

1533 

Motorola 

MCI 633 

1100- 1 


National 

LF156 

542-30 




1(128-17 



DG161B 

365-67 




1100- 3 



LF156A 

536-48 




1(128-22 



LI 61 

*604 

1535 

Motorola 

MCI 535 

1100- 5 


PMF 

PMI 56 

542-32 




1(129- 1 




520- 8 

1536^ 

Motorola 

MCI 536 

530-96 



PM156A 

536-46 




f129- 4 




1 105- 3 




543-13 


Raytheon 

LF156 . 

542-34 




1129- 5 

1610 

Plessey 

SL1610C 

513-36 


Silicon G 

SGI 536 

530-102 


SGS 

H156 

166-37 




1129- 6 

1611 

National 

DS1611 

395-115 




543-14 


Tl 

LF156 

542-36 




1129- 8 


Plessey 

SL1611C 

513-37 

1538 

Motorola 

MCI 538 

512-28 



LF156A 

536-50 



iMP-16A/521*l043 

1612 

National 

DS1612 

396-22 

15380 

Rockwell 

15380 

867-47 

1561 

Motorola 

MC1561G 

569-78 




866-42 


Plessey 

SL1612C 

513-38 

1539 

Motorola 

MCI 539 

541- 9 



MC1561R 

569-80 



IMP-1 6A/5224fl 043 

1613 

National 

DS1613 

396-102 




1100- 2 

1563 

Motorola 

MC1563G 

570-48 




866-43 


Plessey 

SL1613C 

513-81 




1100- 4 



MC1563R 

570-49 



IMP-16A/523 

866-44 

1614 

National 

DS1614 

396-153 




1100- 6 

1566 

Motorola 

MCI 566 

570-25 



IMP-16A/524 

866-45 

16147 

Netionei 

DS16147 

*481 

154 

Intersil 

0G154A 

367*73 

1568 

Exar 

XR1568 

567-96 



IMP-16C 

1128-21 




394-132 



0G154B 

367-96 




570-74 




1128-23 

16149 

National 

DS16149 

*492 


Siliconix 

OG154A 

367-76 


Motorola 

MCI 568 

567-99 




1129- 1 




395-45 



0G154B 

367-98 



MC1568L 

570-76 



IMP16C/P 

*1077 

16177 

National 

DS16177 

*481 

1540 

Motorola 

MCI 540 

397-69 



MC1568R 

570-79 



iMP-16L 

*1077 




394-134 




1103- 8 


Silicon G 

SGI 568 

567-106 



IPC-16A/504 

866-170 

16179 

National 

DS16179 

*492 

1541 

Motorola 

MCI 541 

397-72 



SG1568J 

570-78 



IPC-16A/505 

866-174 




395-47 




1103- 7 



SG1568T 

570-82 



IPC-16A/506 

866-168 

162 

Intersil 

DG162A 

365-79 


RCA 

CA1541 , 

397-73 

1569 

Motorola 

MC1569G 

569-79 



IPC-16A/507 

866-172 


Siliconix 

DG162A 

365-82 

1544 

Motorola 

MCI 544 

398-160 



MC1569R 

569-81 



IPC-16A/518 

866-157 



DG162B 

366-104 

1545 

Motorola 

MCI 545 

512-157 

157 

AMD 

LF157- 

542-38 



IPC-16A/52D *1022 

1620 

Plessey 

SL1620C 

512-17 




1103- 9 


Fairchild 

/iAF157 

542-41 




866-153 

1621 

Plessey 

SL1621C 

512-12 




1103-10 



mAF157A 

537- 2 


Reticon 

RL16 

572- 7 

1622 

Plessey 

SL1622C 

512-18 

1546 

Motorola 

MCI 546 

1 95- 7 


Intersil 

LF157 

542-40 


TRW 

MPY16A 

168-179 

1623 

Plessey 

SL1623 

1(105-1^ 

, 155 ; 

AMO 

LF155 

529-65 


Motorola 

LF157A 

537- 4 

16K3 

Fairchild 

F16K3 

615-102 

1626 

Plessey 

SL1626 

1105,19 




542-14 


National 

LF157 

542-42 

16K4 

Fairchild 

F16K4 

615-110 

163 

AMD 

LM1'63 

398-109 




542-26 



LF157A 

537- 8 

16K5 

Fairchild 

F16K5 

615-114 


Intersil 

DG163A 

368-21 


Fairchild 

mAF155 

529-73 


PMI 

PM157 

542-44 

160 

Motorola 

XC160 , 

202-27 



DG163B 

368-27 




542-16 



PM157A 

537- 6 


National 

LM160 

517-13 


Siemens 

SI 63 

524-25 



mAF155A 

536-32 


Raytheon 

LF157 

542-46 




1105- 2 


Siliconix 

DG163A 

368-24 


Intersil 

LF155 

529-74 


SGS 

H157 

166-47 


Signetics 

TCA1 60 

, 521-120 



DG163B 

368-29 




542-17 


Tl 

LF157 

542-48 

1600 

EMM/SemiCP-1600 

" 867-140 

1630 

National 

DS1630 

149-75 


Motorola 

LF155 

529-75 



LF157A 

537-10 



CP-1600A 

867-141 


Plessey 

SL1630 

512-103 



LF155A 

536-34 

158 

Micro Com|:MCC158 

572-159 


Gl 

CP- 1600 

867-142 

1631 

National 

DS1631 

395-121 


National 

LF155 

529-76 


Motorola 

MLM158 

532-21 



CP-1600A 

867-143 


Western 

CPI 631 

867-162 




542-18 




554-7 



DAC1600 

867-148 

1632 

National 

DS1632 

396-28 



LF155A 

536-38 


National 

LM158 

532-24 


National 

LX1600 

572-145 

1633 

National 

DS1633 

396-109 


Panasonic 

AN 155 

565-65 




554- 8 



LX1600SERIE31 118-11 

1634 

National 

DS1634 

396-159 




567-78 




f 101-16 




1118-12 

164 

Intersil 

DG164A 

368-35 


PMI 

PMI 55 

529-77 




1101-16 



LX1600A 

1118- 3 



DG164B 

368-45 




542-20 



LM158A 

532-27 


Plessey 

SL1600SERIE9I104. 6 


Siliconix 

DG164A 

368-38 



PM155A 

536-36 




553-15 




1105-20 



DG164B 

368-47 


Raytheon 

LF155 

529-78 


SGS 

HI 58 

166-80 




1105-21 

1640 

Gl 

PIC 1640 

867-145 




542-22 




382-11 




1105-22 


National 

DS1640 

*477 


Tl 

LF155 

, 529-79 


Tl 

LM158 

632-32 

1601 

Motorola 

MCI 601 

165-93 


'' 


394-58 




542-24 




554-10 


National 

LX1601A 

1118- 3 


Plessey 

SL1640 

571-75 



LF155A 

536-40 

1590 

Motorola 

MCI 590 

512-40 

1602 

Motorola 

MCI 602 

165-91 




1105-1-9 

1552 

Motorola 

MC1552G 

1103-11 




513-17 


National 

LX1602A 

1118- 3 

1641 

Plessey 

LSI 641 

571-76 

1553 

Motorola 

MC1553G 

1103-11 



MC1590G 

1102-14 




1118- 5 



SL1641 

1105-19 

1554 

Motorola 

MCI 554 

521-100 

1594 

Motorola 

MCI 594 

572-83 




1118- 6 

1642 

National 

DS1642 

*478 


/ 


1102- 6 

1595 

Lithic Sys 

LSI 595 

572-81 




1118-19 




394-63 

1555 

Motorola 

MCI 555 

561-49 


Motorola 

MCI 595 

572-85 


Western 

TR1602 

399-39 

1645 

National 

DS1645 

*479 

1556 

Motorola 

MCI 556 

537-56 




1112-10 




1 92-12 




394-124 




541-24 


Plessey 

SL1595 

572-87 



TR1 602-03 

399-45 

1646 

National 

DS1646 

*480 




1 99-21 


Silicon Q 

SGI 595 

572-93 



TR 1602-05 

399-50 




394-73 




1 99-21 

1596 

Lithic Sys 

LSI 596 

571-58 



TR 1602-09 

399-47 

1647 

National 

DS1647 

*481 


Raytheon 

RC1556 

549-37 


Motorola 

MCI 596 

571-60 

1603 

Motorola 

MCI 603 

165-88 




394-128 



RC1556A 

543-34 




1112- 2 


Netionei 

DS1603 

*475 

1648 

Motorola 

MCI 648 

165-119 



RM1556 

541-23 


National 

LM1596 

571-67 




*475 




559-171 



RM1556A 

537-57 


Plessey 

SL15,96 

571-74 




391- 2 




1113- 2 


Signetics 

MCI 556 

541-25 


Signetics 

MCI 596 

571-79 




398-115 




1113- 2 


Silicon G 

SGI 556 

541-26 


Silicon G 

SGI 596 

571-84 



LX1603A 

1118-23 


National 

DS1648 

*482 

1558 

AMO 

1558 

554-15 

16 

Burr-BrownMPC-16S 

372-10 



LX1603G 

111-8-13 




395-35 


Exar 

XR1558 

554-16 


Oatel 

DAC-HP16B 

379-16 

1604 

Motorola 

MCI 604 

, 165-114 


Plessey 

SP1648 

559-173 


Fairchild 

mA1558M 

554-18 



DAC-HP16D 

379-12 


National 

LX1 604G 

1118-13 



SP1648B 

165-120 


Motorola 

MCI 558 

554-20 


IPI 

IPL16 

572-47 


Rockwell 

1604-8 

867-66 

1649 

National 

D81649 

*483 



MC1558S 

554-40 


Netionei 

iMP-16 

*986 

1605 

Motorola 

MCI 605 

165-59 




395-40 


National 

LM1558 

554-23 




866-41 


Netionei 

D81605 

*476 

1650 

Gl 

PIC 1650 

867-146 


PMI 

PMI 558 

554-25 




1110-18 




398-143 


Motorola 

MCI 650 

165-109 



SSS1558 

554- 5 




1124-18 

1606 

Datel 

MX- 1606 

372-12 




1 93-20 


Raytheon 

RM1558 

554-29 




1125- 1/ 


Netionei 

DS1608 

*476 


Plessey 

SP165bB 

165-111 


RCA 

CA1558 

554-27 




1125- 2 




398-144 

T651 

Motorola 

MCI 651 

165-110 


Signetics 

MCI 558 

554-30 




1125- 3 

1607 

Netionei 

D81607 

*476 


Plessey 

SP1651B 

165-112 


Silicon G 

SGI 558 

554-33 




1125- 5 




398-145 


Western 

CPI 651 

867-154 


Teledyne S 1 558 

554-35 




1125-11 

1608 

Netionei 

DS1608 

*476 



MP1651 

867-157 


Tl 

MCI 558 

554-37 




1 126-11 




398-146 

1654 

Motorola 

MCI 654 

165-33 

156 

Fairchild 

MF156 

542-29 




1126-16 

161 

Intersil 

DG161A 

365-59 

1658 

Motorola 

MC1658 

165-102 



MAF156A 

536-42 




1126-17 


National 

LM161 

517- 2 




559-172 


Intersil 

LF156 

542-28 




1 126-18 




1105- 2 




1112-17 


f indicates pace number in Appilication Note Directory 
ir Indicates additional data is provided on the page noted 
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PART NUMBER INDEX 


Number 

Source 

Device 

Page-Line 

Bate 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page4Jne 

1658 

Motorola 

MC 1.658 

1112-17 

17 

Rockwell 

A17XX 

867 

16 

1741 

Telefunken TL1741 

529-41 

181 

Siliconix 

DG181B 

363-95 


Plessey 

SP1658 

165-103 

170 

Lithic Sys 

LSI 70 

521 

11 




544-54 




363-104 




559-174 


National 

LM170 

512 

7 



TL1741C 

546-52 

1810 

National 

LM1810 

523-125 

1660 

AMD 

1660 

547-36 




521 

14 

1742 

National 

MM1742 

*827 


PMC 

US 1810 

566-79 


Motorola 

MCI 660 

165-83 




1104 

5 




625-83 

1812 

National 

LM1812 

524-128 




1 93-21 




1104 

5 

1747 

Motorola 

MCI 747 

554-19 




526-53 


Plessey 

SP1660B 

165-84 


Siemens 

UAA170 

381 

143 



MC1747C 

555- 3 




573-115 


Silicon G 

SGI 660 

547-37 


Siliconix 

DG170A 

366 

104 

1748 

Motorola 

MCI 748 

546-19 


PMC 

US1812 

566-104 

1661 

Motorola 

MCI 661 

1 93-21 ^ 



DG170B 

366 

105 



MC1748C 

546-28 

1815 

National 

LM1815 

522-54 


Plessey 

SP1661B 

165-85 

1 


DG170C 

366 

106 

175 

National 

LM175 

572-132 


j 


524-10 


Western 

CP1661 

867-155 

h700 

National 

LM1700 

572 

146 


Siliconix 

DG175A 

366-14 




572-69 



MP1661 

867-158 



LX 1700 

1118 

11 




366-15 

1818 

Harris 

HI1818A 

*432 

1662 

Motorola 

MCI 662 

165-79 



LX1700G 

1118 

2 



DG175B 

366-16 



HI1818A2 

*432 




1 93-21 




1118 

4 




366-17 




371-40 




1 94- 1 


Signetics 

1700AL 

611 

64 

1757 

AMI 

S1757 

*400 



H11818A-6 

*432 


Plessey 

SP1662B 

165-80 

1701 

National 

LX1701 

1118 

11 




399-36 




371-41 

1663 

Motorola 

MCI 663 

1 93-21 


Western 

RM1701H 

615 

73 

1760 

Silicon G 

SGI 760 

547-38 


PMC 

US1818 

567-40 


Plessey 

SP1663B 

165-81 



RM1701H-17 

614 

71 

177 

Motorola 

XC177 

202-28 

182 

Intersil 

DG182A 

363-106 

1664 

Motorola 

MCI 664 

165-75 



RM1701H-20 

614 

110 

1771 

Western 

FD1771 

867-166 




364- 2 




1 93-21 



RM1701H-25 

615 

21 




872-10 



DG182B 

364-17 


Plessey 

SP1664B 

165-76 



RM1701H-30 

615 

74 

17711 

Hitachi 

HA17711 

519-19 




364-20 

1665 

Motorola 

MCI 665 

1 93-21 



RM1701H-40 

615 

94 

17723 

Hitachi 

HA17723 

569-54 



IH182C 

364-18 


Plessey 

SP1665B 

165-77 

1702 

AMO 

1 7P2A 

611 

59 

17741 

Hitachi 

HA17741 

529-28 




364-21 

1666 

Motorola 

MCI 666 

165-61 



1 702A-6 

611 

70 




546-39 



IH182M 

363-107 


Plessey 

SP1666 

165-62 


Intel 

1702A 

611 

60 

1776 

Motorola 

MC1776 

531-108 




364- 3 

1667 

Plessey 

SP1667B 

165-63 



1 702A-2 

611 

54 




543-42 


Siliconix 

DG182A ; 

363-108 

1668 

Motorola 

MCI 668 

165-96 



1 702A-6 

611 

71 




1 106-16 




364- 4 


Plessey 

SP1668 

165-97 


National 

MM1702 

*818 





1106-16 



DG182B 

364-19 

1669 

Plessey 

SP1669 

165-98 



MM1702A 

*818 




MC1776C 

531-109 




364-22 

1670 

Motorola 

MCI 670 

165-47 




871 

74 




546-12 


Tl 

TL182C 

364-16 


Netionel 

DS1670 

*477 



MM1702AD 

*818 


18 

PMC 

LASISU 

570-39 



TL182I 

364-15 




394-60 




611 

80 



PMC18K-2 

565-75 



TL182M 

363-105 


Plessey 

SP1670B 

165-48 



MM1702AD-1 

611 

78 


Teledyne C CDA1 8 

366- 9 

1820 

National 

LM1820 

521-27 

1671 

National 

DS1671 

*484 



MM1702AQ 

*818 


180 

Siemens 

UAA180 

381-144 


PMC , 

US 1820 

567-46 




394-65 




611 

62 


Siliconix 

DG180A 

363-63 

1821 

RCA 

CDP1821S 

868-36 


Plessey 

SP1671B 

165-49 



MM1702AQ.1 

611 

58 




363-61 



CDP1821SC 

868-37 


Western 

UC1671 

399-80 



MM1702AQ-e 

611 

72 



DG180B 

363-55 

1822 

RCA 

CDP1822C 

868-33 




868- 5 


Signetics 

1 702A 

611 

63 




363-62 



CDP1822SC 

868-34 

1672 

Motorola 

MCI 672 

165-66 


% 

1702A-2 

611 

55 

1800 

Harria 

HI1800A 

*433 

1823 

National 

LM1823 

.560-167 


National 

081672 

*478 



1 702A-6 

611 

73 



HI1800A-2 

*433 

1824 

PMC 

US1824 

567-68 




394-67 

1709 

Motorola 

MCI 709 

544 

31 




367-41 


RCA 

CDP1824 

868-30 


Plessey 

SP1672B 

165-67 




moo 

1 



HI1800A-5 

*433 



CDP1824C 

868-31 

1673 

Plessey 

SP1673B 

165-68 



MCI 709A 

539 

27 




367-43 

1826 

National 

LM1826 

560-168 

1674 

Motorola 

MCI 674 

165-70' 



MC1709C 

1 100 

1 


National 

LM1800 

523-125 

1828 

Harris 

Hi1828A 

*432 


Plessey 

SP1674B 

165-71 




f 113 

15 


RCA 

CDP1800 

1125-14 



HI1828A-2 

*432 

1675 

National 

DS1675 

*479 


Telefunken TL1 709 

544 

36 




1 126-20 




370-99 




394-126 



TL1709C 

548 

32 




1129-10 



HI1828A-S 

*432 


Plessey 

SP1675B 

165-72 

171 

Lithic Sys 

LSI 71 

513 

9 




1129-12 




370-100 

1676 

National 

DS1676 

*480 


National 

LM171 

513 

20 




1129-14 


National 

LM1828 

525-85 




394-75 




mo2 

19 




1129-15 


PMC 

US1828 

567-73 

1677 

National 

DS1677 

*481 




1106 

10 




1129-16 

183 

Siliconix 

DG183A 

367-44 




394-130 


Siliconix 

DG171 

1116 

18 




1 129-17 




367-50 

1678 

Motorola 

MCI 678 

165-41 



DG171A 

363 

18 




1129-18 



DG183B 

367-45 


National 

DS1678 

*482 



DG171B 

363 

19 




1129-19 




367-51 




395-37 

1710 

Motorola 

MCI 710 

516 

20 




1 129-20 

1830 

National 

LM1830 

571-140 

1679 

National 

DS1879 

*483 



MCI 7 IOC 

517 

21 

180j 

EMM/Semi1801 

621-68 

1831 

RCA 

CDP1831 

868-39 




395-42 




517 

22 


RCA 

COPIED ICR 

868-15 



CDP1831C 

868-40 

1680 

61 

I0B1680 

867-150 

1711 

Motorola 

MCI 711 

518 

34 



CDP1801CU 

868-12 

1832 

RCA . 

CDP1832 

157-136 

1686 

National 

DS1686 

396-62 



MC1711C- 

519 

11 



CDP1801R 

868-16 




625-62 




560-133 

1712 

Motorola 

MC1712 

532 

120 



CDP1801U 

868-13 




868-41 

1687 

National 

DS1687 

396-63 




539 

36 

1802 

EMM/Semi1802 

621-62 



CDP1832C 

157-137 




560-134 



MC1712C 

545 

44 


Hughes 

HMPC1802 

868- 8 




625-63 

1688 

Motorola 

MCI 688 

165-89 

172 

National 

LM172 

521 

18 


RCA 

CDP1802 

868- 9 




868-42 


National 

DS1688 

387-42 




1105 

12 




1129-21 

184 

Intersil 

DG184A 

367-62 

1689 

National 

DS1689 

391 -47 


Siliconix 

DG172A 

365 

11 




1129-22 




367-69 

1690 

Motorola 

MCI 690 

165-52 



D6172B 

365 

12 



CDP1802C 

868-10 



D6184B 

367-77 




202-152 



DG172C 

365 

15 

1805 

PMC 

US 1805 

565-99 




367-81 


National 

DS1690 

391-49 

1723 

Motorola 

MCI 723 

569 

57 

T8052 

PMC 

US18052 

566-20 



IH184C 

367-78 


Plessey 

SP1690 

202-153 




1 115 

2 

1806 

PMC 

US1806 

566-41 




367-82 



SP1690B , 

165-57 



MC1723C 

569 

58 

. 1807 

National 

LM1807 

527- 4 



IH184M 

367-63 

1692 

Motorola 

MCI 692 

165-116 


Telefunken TL1723 

569 

74 

1808 

National 

LM1808 

526-101 




367-70 




1 93-20 

1728 

Reticon 

RL1728 

572 

14 


PMC 

US 1808 

566-63 


Siliconix 

DG184A 

367-64 


Plessey 

SP1692B 

165-117 

173 

National 

LM173 

1102 

18 

181 

Intersil 

DG181A 

363-74 




367-71 

1694 

Motorola 

MCI 694 

165-106 


Siliconix 

D6173A . 

368 

50 




363-83 



D6184B 

367-79 




630-77 



DG173B 

368 

51 



DG181B 

363-93 




367-83 

1696 

Motorola 

MCI 696 

165-43 

1733 

Motorola 

MCI 733 ^ 

513 

18 




363-102 

1841 

National 

LM1841 

523-50 




202-38 



MC1733C 

513 

19 



IH181C - 

363-94 

1845 

National 

LM1845 

526-68 




203^7 

1741 

Motorola 

MCI 741 

529 

31 




363-103 

1848 

National 

LM1848 

525-86 

1697 

Motorola 

MCI 697 

165-39 




544 

45 



IH181M 

363-75 

185 

Intersil 

DG185A 

367-85 




202-164 




544 

46 




363-84 




367-88 

1699 

Motorola 

MCI 699 

165-37 



MCI 74 1C 

546 

42 


Siliconix 

DG181 

1116-18 



DG185B 

367-100 




202-165 



MCI 74 IS 

545 

4 



DG181A 

363-76 




367-103 

17 

IPI 

IPtl7 

572-53^ 



MCI 741 SC 

546 

17 




363-85 



IH185C 

367-101 


Arranged alphanumerically from left to right 
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1C MASTER 


Base 

Numbar 

Sourca 

Davica 

Paga-Lina 

Baaa 

Numbar 

Sourca 

Davica 

Paga-Lina 

Basa 

Numbar 

Sourca 

Davica 

Paga-Lina 

Basa 

Numbar 

Sourca 

Davica 

Paga-Lina 

185 

Intersil 

IH185C 

367-104 

191 

Intersil 

IH191C 

366-76 

2001 

Sprague 

ULN-2001A 

1103-19 

201 

Siliconix 

DG201A 

364-45 



iH185M 

3,67-86 




366-79 




1104- 1 



DG201B 

364-47 




367-89 



IH191M 

366-70 




1104- 1 



DG201C 

364-48 


RCA 

CDP185A 

868*27 




366-73 


Tl 

ULN2001 

397-44 


Teledyne S LM201A 

539-18 


Siliconix 

DG185A 

367-87 


Siliconix 

DG191A 

366-71 




, 515-56 


Tl 

LM201A 

, 539-20 




367-90 




366-74 

2002 

Collins 

CRC2002 

371-97 

2010 

SGS 

TDA2010 

521-167 



DG185B 

367-102 



DG191B 

366-77 


Fairchild 

SH2002C 

178-154 


Telefunken SAB2010 

526-58 




367-105 




366-80 




395-145 

2013 

MOS 

MTS2013 

628-31 


Tl 

TL185G 

367-108 


Tl 

TL191C 

366-83 



SH2002M 

178-155 

2017 

MOS 

MCS2017 

606-39 



TL185I 

367-107 



TL191I 

366-82 




395-146 


SMC 

C0M2017 

399-69 



TL185M 

367-106 


/ 

TL191M 

366-81 


Micro Net 

MN2002 

573-22 



COM2017H 

399-71 

1850 

National 

LM1850 

524- 6 

193 

National 

LM193 

518-48 


Mostek 

MK2002 

606-21 

2018 

MOS 

MCS2018 

606-92 

1851 

Western 

CP1851 

867-160 



,LM193A 

518- 7 


Motorola 

TDA2002 

521-145 


NPC 

SFC2018 

514-60 

1852 

RCA 

CDP1852 

868-18 


Signetics 

LM193 

518-49 


SGS 

TDA2b02 

521-156 

202 

Fairchild 

CCD202 

572-25 




1129-21 



LM193A 

518- 8 


Silicon G 

SG2002 

397-52 


Hybrid Sys MUX202 

371-52 



CDP1852C 

868-19 


Tl 

LM193 

518-50 




515-47 


Intersil 

202 

528-35 

1854 

RCA 

CDP1854 

399-54 

194 

National 

LM194 

514-22 


Sprague 

ULN-2002A 

397-54 


National 

LM202 

528-34 



CDP1854C 

399-53 

1941 

Western 

BR1941 

202-10 




' 515-53 




1 97- 8 




868-28 




399-84 




1103-19 




1104-19 

1856 

AMI 

SI 856 

522-141 

195 

National 

LM^195 

571-90 




1 103-19 


Panasonic 

AN202 

526-32 


RCA 

CDP1856 

868-21 




K 114-10 




1104- 1 


Plessey 

N0M202 

608- 3 



CDP1856C 

868-22 

198 

National 

LF198 

573-83 




1104- 1 


SGS 

L202 

397-51 

1857 

RCA 

CDP1857 

868-24 

199 

National 

LM199 

573- 6 


Tl 

ULN2002 

397-55 




' 515-44 



CDP1857C 

&68-25 



LM199A 

573- 9 




515-57 


Silicon G 

SG202 

528-33 

186 

Siliconix 

DG186A 

365-50 

1998 

AMI 

S1998 

522-135 

2003 

Micro Net 

MN2003 

573-23 

2020 

MOS 

MCS2020 

606-86 




365-56 




522-172 


Silicon G 

SG2003 

397-26 


SGS 

TDA2020 

521-168 



DG186B 

365-51 




523- 7 




515-48 


Telefunken SAB2020 

526-59 




365-58 



S1998A 

522-136 


Sprague 

ULN-2003A 

397-28 

2022 

MOS 

MCS2022 

606-46 

1863 

Western 

TR1863 

399-51 




522-173 




515-54 

2023 

MOS 

MCS2023 A 

624- 6 

187 

Intersil 

DG187A 

365-68 




523- 8 




1103-19 

2024 

MOS 

MCS2024 

606-77 




365-75 



S1998B- 

522-137 




1 i03-19 

2025 

MOS 

MCS2025 

606-93 



DG187B 

365-83 




522-174 




1104- 1 

2026 

MOS 

MCS2026 

624-10 




365-89 




523- 9 




1104- 1 



MCS2026-0021123- 2 



IH187C 

365-84 



S1998C 

522-138 


Tl 

ULN2003 

397-29 

203 

Hybrid Sys MUX203M 

371-53 




365-90 




522-175 




515-58 


Panasonic 

AN203 

521-37 



IH187M 

365-69 




523-10 

2004 

Micro Net 

MN2004 

573-32 


SGS 

L203 

397-25 




365-76 

2 

Oatel 

FLT.U2 

571-16 


Sprague 

ULN-2004A 

397-33 




515-45 


Siemens^ 

S187 

559-107 



SHM-LM-2 

573-68 




515-55 

2030 

EA 

EA2030 

384- 5 


SiliconliK 

DG187A 

365-70 


Teledyne C CDA2-3 

363-87 




1104- 1 

2031 

Sprague 

ULN-2031A 

515-30 




365-77 

2D1 

IPI 

2D1 

572-1,7 




1104- 1 

2032 

Sprague 

ULN-2032A 

515-31 



DG187B 

365-85 

20 

Rockwell 

A20XX 

867- 7 


Tl 

ULN2004 

397-34 

2033 

Sprague 

ULN-2033A 

515-32 




365-91 

200 

AMI 

EVK200 

*898 




515-59 

2036 

NPC 

SFC2036 

514-77 

1872 

Reticon 

RL187? 

572-15 


Essex 

SX200 

867-92 

2005 

Harris 

HA-2005 

512-136 

204 

Hybrid Sys MUX204 

372-14 

188 

Intersil 

DG188A 

365-93 


Exar 

XRS200 

560-30 


Micro Net 

MN2005/ 

573-33 


Motorola 

MLM204G 

570-56 




365-96 


Harris 

HI200 

*433 

2007 

EA 

EA2007 

384- 4 


National 

LM204 

570-58 



DG188B 

365-110 



Hi200-2 

*433 

2009 

National 

AM2009 ' 

370-43 




1115- 5 




366- 4 




363-38 



AM2009C 

370-46 




1115- 9 



IH188C 

366- 2 



Hi200-5 

*433 

201 

AD 

AD201 

*575 




1115-10 




366- 5 




363-48 



AD201A 

* 575 




1115-11 



IH188M 

365-94 


Intersil 

DG29OA 

363-36 




538-55 


Plessey 

NOM204 

608- 4 




365-97 . 



DG200B 

363-45 


AMO 

LM201 

545-10 


Raytheon 

LM204 

570-62 


Siliconix 

'DG188A 

365-95 



200 

569-25 



LM201A 

538-53 


Silicon G 

SG204 

570-64 




365-98 


National 

LM200 

569-27 


Fairchild 

mA201AM 

538-56 


Teledyne S LM204H 

570-67 



DG188B 

366- 3 




11115- 9 



mA201M 

548-19 


Tl . 

LM204 

570-69 




366- 6 


Panasonic 

OM200 

521- 6 



CCD201 

572-24 

2045 

Sprague 

i)LS-2045A 

514-155 


Tl 

TL188C 

365-107 


Silicon G 

SG200 

569-31 


Harris 

Hi201 

*433 

2046 

NPC 

SFC2046 

514-134 



TL188I 

365-106 


Siliconix 

DG200 

1116-18 



Hi201-2 

*433 


Sprague 

ULN-2046A 

514-156 



TL188M 

365-92 



DG200A 

363-39 




364-29 

2048 

Hughes 

HDSR2048 

629-35 

1881 

Western 

DM1881 

867-164 



DG200B 

363-49 



Hi201-5 

*433 

205 

AMD 

LM205 

569-98 

1883 

AMI 

S1883 

*400 



DG200C 

363-50 




364-32 


CMA 

FX205 

559-128 




*401 

2000 

EA 

EA2000 

384- 2 


Intei^il 

201A 

539- 4 




573-113 




399-37 


Harris 

HA-2000 

512-135 


Motorola 

MLM201A 

539- 6 




1111- 7 

1889 

National 

LM1889 

523-176 


Lithic Sys 

LP2000 

524-163 


National 

LH201 

548-16 




1111- 7 




527- 5 




572-150 




1100- 9 


Exar 

XR205 

560-21 

189 

Siliconix 

DG189A 

366-57 




1104- 3 



LM201 

548-20 




560-31 




366-59 




1104- 3 




1100-10 


Intersil 

205 

569-101 



DG189B 

366-58 


Micro Net 

MN2000 

573-20 



LM201A 

539- 8 


Motorola 

MLM205 

569-103 




366-60 


Mostek 

MK2000 

625-16 




1 100-18 


National 

LM205 

569-105 

190 

Intersil 

DG190A 

366-61 


Telefunken SAB2000 

526-57 




1101- 1 




1115- 6 




366-64 


Tl 

TMS2000 SERIfS 96- 8 




1101-2 




1 115-10 



IH190M 

366-62 

2001 

Fairchild 

SH2001C 

178-152 




1101- 5 




1115-11 




366-65 




395-143 


Plessey 

N0M201 

608- 2 


Raytheon 

LM205 

569-109 


Siemens 

SI 90 

375-24 



SH2001M 

178-153 


Raytheon 

LH201 

548-17 


Siemens 

SAJ205 

524-72 


Siliconix 

DG190A 

366-63 




395-144 



LM201 

548-22 



TCA205 

524-147 




366-66 


Lithic Sys 

LP2001 

524-164 



LM201A 

539-10 


Silicon G 

SG205 

570- 2 



DG190B 

366-67 




572-151 


RCA 

CA201 

548-21 


Teledyne S LM205 

570- 4 




366-68 


Micro Net 

MN2001 

573-21 



CA201A 

539-12 


Tl 

LM205 

570- 6 

1900 

National 

LM1900 

532-113 


Signetics 

OM2001 

521- 8 


SGS 

L201 

397-40 

2050 

(^\ 

ER2050' 

608- 6 




558-41 


Silicon G 

SG2001 

397-41 




515-43 


Harris^ 

HA-2050 

551-42 

191 

Intersil 

DG191A 

366-69 




515-46 


Signetics 

LM201 

548-23 



HA-2050A 

550-26 




366-72 


Spfague 

ULN-2001A 

397-43 



LM201A 

539-14 

2054 

Sprague 

ULN-2054A 

5.14-185 



DG191B 

366-75 




515-52 


Silicon G 

SG201 

548-24 

2055 

Harris 

HA-2055 

552-25 

1 



3^6-78 




1103-19 



SG201A 

539-16 



HA-2055A 

550-28 


K indicates page number in Application Note Directory 
•k Indicates additional data is provided on the page noted 
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PART NUMBER INDEX 


Bate 

Num^ 

Sourca 

Daviea 

Paga-Lina 

Basa 

Numbai 

Sourca 

Daviea 

Paga-Lina 

Bata 

Numbar 

Sourca 

Daviea 

Paga-Lina 

Baaa 

Numbar 

Sourca 

Daviea 

Paga-Lina 

206 

AMD 

LM206 

516-12 

21H02 

Synertek 

SYMC21H02-2 621-94 

2102 

Intel 

M2102A-4 

622-26 

2107 

Intel 

2107B-4 

615-25 


National 

LM206 

516-14 



SY21H02 

621-92 



M2102A-6 

622-52 



2107B-5 

615-48 




1104-19 



SY21H02-1 

621-90 



2102 

'1 121-19 



2107B-6 

615-79 


Panasonic 

AN206 

526-106 



SY21H02-2 

621-93 



2102A 

622- 5 


MOS 

MTS2107 

633-11 


Raytheon 

LM206 

516-16 

21H11 

Synertek 

SY21H11 

619-69 



2102A-2 

621-99 


NPC 

SFC2107 

538-34 


Tl 

LM206 

516-18 



SY21H11-1 

619-66 



2102A-4 

622-25 


Teledyne C 2 107B 

368-78 

2060 

Harris 

HA-2060 

551-39 



SY21H11-2 

619-72 



2102A-6 

622-51 

2108 

Intel 

2108 . 

615-99 



HA-2060A 

550-20 

21H12 

Synertek 

SY21H12 

619-70 



2102AL 

622- 6 


MOS 

MTS2108 

633-18 

2064 

Sprague 

ULN-2064A 

397-16 



SY21H12-1 

619-67 



2102AL-2 

621-100 


National 

LH2T08 

553- 4 




514-85 



SY21H12-2 

619-73 



2102AL-4 

622-27 



LH2108A 

552-32 

2065 

Harris 

HA-2066 

552-21 

21L02 

Fairchild 

21L02Fk 

622- 4 


MOS 

MCS2102 

632-106 


NPC 

SFC2108 

537-38 



HA-2065A 

550-21 



21L02Fi 

621-98 


National 

MM2102 

♦ 759 



SFC2108A 

534-18 

207 

AMO 

LM207 

538-25 


Signetics 

21L02 

622-72 




622-69 


Signetics 

LH2108 

553- 6 


CMA 

FX207 

561-17 



21L02-1 

622-42 



MM2102-MD^ 765 



LH2108A 

552-34 


Fairchild 

mA207M 

538-27 



21L02-2 

622-59 




622-71 

2109 

NPC 

SFC2109 

562-21 


Intersil 

207 

538-29 



21L02-3 

622-18 



MM2102-1 

♦ 759 



SFC2109M 

562-67 


Motorola 

MLM207 

538-31 


Synertek 

SYMC21L02-1 622-45 




622-40 

211 

AD 

AD211 

♦ 679 


National 

LM207 

538-33 



SYMC21L02B 622-20 



MM2102-2 

♦ 759 




516-33 


Raytheon 

LM207 

538-37 



SY21L02 

622-75 




622-54 


AMD 

LM211 

516*54 


RCA 

CA207 

538-39 



SY21L02-1 

622.44 



MM2102-2MD 765 


Fairchild 

CCD2 1 1 

572-27 


Signetics 

LM207 

538-41 



SY21L02B 

622-19 




622-55 


Intersil 

211 

516-36 


Silicon G 

SG207 

538-43 

21L021 

Fairchild 

21L021 

622-23 



MM2102A 

♦ 762 


Motorola 

MLM211 

516-38 


Tl 

LM207 

538-45 

21L022 

Fairchild 

21L022 

622-50 




622- 8 


National 

LF211 

517- 9 

2074 

Sprague 

ULN-2074A 

397-17 

210 

AMD 

LM210 

528- 9 



MM2t02A-2 ♦ 762 



LM211 

516-40 




514-86 


Exar 

XR210 

559-25 




621-102 




1101- 5 

208 

AD 

AD208 

♦ 576 


Intersil 

210 

528-14 



MM2102A-4 ♦ 762 




1104-17 




537-29 


Motorola 

MLM210 

528-10 




622-29 




f 104-20 



AD208A 

♦ 675 


National 

LM210 

528-11 



MM2102A-6 ♦ 762 


Panasonic 

AN21 1 

523-129 




534- 9 




flOO- 9 




622-56 


Raytheon 

LM211 

516-46 


AMD 

LM208 

537-27 




fllO- 6 



MM2102AL 

♦ 762 


RCA 

CA211 

516-44 



LM208A 

534- 7 


Panasonic 

AN210 

521-38 




622-9 


Siemens 

SAS211 

203-152 


Fairchild 

mA208AM 

534-11 


SGS 

SAJ210 

524-55 



MM2102AL-2^ 762 


Signetics 

LM211 

516-48 



/iA208M 

537-31 


' Sigrietics 

TCA210 

521-71 




621^103 


Silicon G 

SG211 

516-50 


Intersil 

208 

537-33 


Silicon G 

SG210 

528- 8 



MM2102AL-4^ 762 


Siiiconix 

DF211 

♦ 601 



208A 

534-13 

2100 

MOS 

MTS2100 

628-80 




622-30 




527-126 


Motorola' 

MLM208 

537-35 


NPC 

SFC2100 

569-28 



MM2102AL-6^ 762 


Teledyne S LM2 IT 

516-52 



MLM208A 

534-15 


Tl 

EPN2100 

f 111-20 




622-57 


. Toshiba 

TMM211 

614-43 


National 

LM208 

537-37 

2101 

AMD 

LH2101A 

553-18 



MM2102M 

622-70 



TMM211-1 

614-26 




1100-11 



2101 

620-97 


NEC 

mPD2102 

619-118 

2110 

National 

LH2110 

528-20 




1101- 4 



2101-1 

620-38 




871-97 


Teledyne C 21 10B 

368-67 



LM208A 

534-17 



2101-2 

620-73 



mPD2102-2 

619-84 

2111 

AMD 

LH2M1 

518-21 




1115-12 


EA 

EA2101 

619-104 



mPD2102-4 

620-29 



2111 

620-98 


PMI 

PM208 

537-41 



EA2101M 

620-15 


Signetics 

2102 

622-73 



2111-1 

620-39 



PM208A 

534-21 


Hitachi 

HM2101 

163-46 



2102-1 

622-43 



2111-2 

620-74 


Raytheon 

LM208 

537-45 




616.46 



2102-2 

622-60 


EA 

EA2111 

619-105 



LM208A 

534-23 


Intel 

2101 

1 121-19 



2 102 A 

622- 1 . 



EA2111M 

620-16 


RCA 

CA208 

537.43 



2lblA 

s 619-114 


Synertek 

SYMC2102A 

622-12 


Intel 

2111 

11121-19 



CA208A 

534-2^ 



2101A-2 

619-80 



SY2102 

622-74 



2111A 

619-115 


Signetics 

LM208 

537-47 



2101 A.4^ 

620-25 



SY2102-6 

621-107 



2niA-2 

619-81 



LM208A 

534-27 


Motorola 

LM2101 

553-20 



SY2102A 

622-11 



2111A-4 

620-26 


Silicon G 

SG208 

537-49 


National 

LH2101A 

553-22 


Tl 

TMS2102 

♦ 857 


National 

LH2111 

518-23 



SG208A 

534-29 



MM2t01 

♦ 756 




♦ 857 



LM2111 

523-51 

2081 

Sprague 

ULN-2081A 

515-22 




♦ 756 




619-111 




526-102 

2082 

Sprague 

ULN-2082A 

515-28 




620-105 



. - 

622-77 



MM2111 

♦ 768 

2089 

NEC 

MPB2089 

617- 7 




871-88 

2102L1 

Fairchild 

2102L1 

622-22 




♦ 768 

209 

CMA 

FX209 

560-82 



MM2101-1 

♦ 756 

21021 

Fairchild 

21021 

622-21 




620-106 




571-48 




620-58 

21022 

Fairchild 

21022 

622-48 




871-89 




1108- 4 



MM2t01-2 

♦ 756 

2103 

MOS 

MTS2103 

632-39 



MM2111-1 

♦ 768 




1108- 4 




620-81 

2104 

Hitachi 

HM2104 

163-85 




620-59 


Fairchi|d 

mA209M 

562-54 


NEC 

mPD2101 

619-117 


Intel 

2104A 

615-77 



MM2111-2 

♦ 768 


Motorola 

MLM209G 

562-15 




871-90 



2104A-2 

614-84 




620-82 



MLM209K 

562-59 



mPD2101-2 

619-83 



2104A-3 

614-122 


NEC 

mPD2111 

619-119 


National 

LM209 

1115-12 



mPD2101-4 

620-28 



2104A-4 

615-46 




871-91 



LM209H 

562-18 


Signetics 

LH2101A 

553-24 


MOS 

MCS2104 

632-33 



mPD2111-2 

619-85 



LM209K 

562-64 



2101 

620-110 


NPC 

SFC2104 

570-59 



mPD2111-4 

620-30 


Raytheon 

LM269H 

562-27 



2101-1 

620-61 

2105 

Hitachi 

HM2105 

. 163-86 


NPC 

SFC2111 

516-41 



LM209K 

562-70 



2101-2 

620-85 




617-106 


RCA 

CA2111 . 

526-117 


Signetics 

LM209DA 

562-76 


Synertek 

SY2101 

620-113 


MOS 

MTS2105 

632-68 



ca2iiia 

523-66 



LM209DB 

562-30 



SY2101-1 

620-67 


NPC - 

SFC2105 

. 569-106 


Signetics 

LH2111 

518-25 


Silicon G 

SG209K 

562-80 



SY2101-2 

620-88 

2107 

EA 

EA21J07B 

614-78 



ULN2111 

523-83 



SG209T 

562-33 



SY2101A 

619-120 



EA2107B-L 

615-38 




526-131 


Tl 

LM209 

562-36 


) / 

SY2101A-2 

619-89 



EA2107B-2 

614-111 


; 


1111- 5 

'21 

Burr-BrownUAF2 1 

571-10 



SY2101A-4 

620-32 



EA2ip7Br4 

615-24 




1111- 5 




1 97- 7 


Tl 

TMS2101 

♦ 857 


Intel 

2107A 

615.47 



2111 

620-111 



UAF21H 

571-11 




619-110 




H121-15 



2111-1 

620-62 


Rockwell 

A21XX 

867-22 

2101L2 

Fairchild 

2101L2 

622-49 




f 121-17 



2111-2 

620-86 

21F02 

Signetics 

21F02 

622-10 

2102 

AMD 

2102 

622-63 



2107A-1 

615-34 


Sprague 

ULN-2111 

523-84 



21F02-2 

621-104 



2102-1 

622-34 



2107A-4 

615-78 




526-132 



21F02-4 

622-32 



2102-2 

622-46 



’2107A.5 

615-95 


Synertek 

SY21H 

620-114 

21 HOI 

Synertek 

SY21H01 

619-68 


Fairchild 

2102F 

621-112 



2107A-8 

615-96 



SY2111-1 

620-64 



SY21H01-1 

619-65 



2102H 

621-96 



2107B 

614-85 




620-68 



SY21H01-2 

619-71 



2102LF 

622- 3 




11121-16 



SY2111-2 

620-89 

21H02 

Synertek 

SYMC21H02-1 621-91 



2162 LH 

621-97 




1121-17 



SY2111A 

619-121 
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1C MASTER 


Bat* 

Mumbar 

Sourea 

Oavloa 

Paga-Una 

Baaa 

Numbar 

^rca 

Oavlet 

Page-Uite 

Bate 

Niimbar 

Source 

Dtviet 

Page-Une 

Bim 

Number 

Source 

Device 

Pege-Line 

2111 

Synertek 

SY21 1 1A.2 

619-90 

213 

SllleoniK 

DF213 

^801 

220H24 

National 

LM220H24 

567-56 

2222 

AMI 

S2222 

157-79 



SY2111A-4 

620-33 




527-134 

220H5.2 

National 

LM220H5.2 

566- 5 




620-128 


Tl 

TMS2111 

*857 

2136 

Fairchild 

M2 136 

523-40 

220K05 

National 

LM220K05 

565-96 



S2222A 

*634 

2112 

AMO 

2112 

620-99 


Sprague 

ULN-2136 

523-87 

220K06 

National 

LM220K06 

566-38 




*634 



2112-1 

620-40 

2137 

Sprague 

ULN-2137 

521-33 

220IC08 

National 

LM220K08 

566-60 




157-80 



2112-2 

620-75 

2139 

Sprague 

ULN-2139 

548-35. 

220IC09 

National 

LM220K09 

566-74 




620-131 


EA 

EA2112 

619-106 



ULS-2139 

541- 8 

220K12 

National 

LM220K12 

566-95 


Nortec 

2222 

157-81-^ 



EA2112M 

620^-17 

214 

Panasonic 

AN214 

521-106 

22bK15 

National 

LM220K15 

567-11 




620-129 


Intel 

2112 

1121-19 


SIlieonIx 

DF214 

*801 

220K18 

National 

LM220K‘18 

567-34 



2222k 

157-82 



2112A 

619-116 




527-135 

220K24 

National 

LM220K24 

567-62 




620-132 



2112A-2 

619-82 

2140 

Sprague 

ULN-2140 

367- 3 

220K5.2 

National 

LM220K5.2 

566-17 

2224 

Sprague 

ULN-2224 

525-159 



2112A-4 

620-27 



ULS-2140 

367- 6 

2200 

Fairchild 

SH22P0C 

178-156 

2228 

Sprague 

ULN-2228 

525-160 


National 

MM2112 

*771 


TelefunkenTDA2140 

525-168 




395-147 

223 

National 

LM223 

562-94 




620-107 

2141 

Sprague 

ULN-2141 

367- 4 



SH2200M 

178-157 


Silicon G 

SG223 

562-91 



MM2112-2 

*771 



ULS-2141 

367- 7 




395-148 

2231 

Sfxague 

ULN-223:i 

522-46 




620-83 


TMX 

TMX2141 

203-165 


NEC 

/IPB2200 

618-35 

224 

AMO 

LM224 

532-57 


NEC 

mPD2 112-4 

620-31 

2142 

Sprague 

ULN-2142 

367- 5 


NPC 

SFC2200 

569-29 




556-49 


Signetics 

2112 

620-112 



ULS-2142 

367- 8 


Tl 

TMS2200SERHS96- 8 


Exar 

XR224 

532-62 



2112-2 

620-87 

215 

Exar 

XR215 

559-47 

2201 

AMO 

LH2201A 

553-19 


Fairchild 

M224 

532-65 


Synertek 

SY2112 

620-115 


Panasonic 

AN215 

521-107 


Motorola 

LM2201 

553-21 




558- 4 



SY2 112-1 

620-65 




522-33 


National 

LH2201A 

553-23 


Intersil 

LM224 

532-68 




620-72 


Sllloonix 

OF216 

*801 


Signetics 

LH2201A 

553-25 




558- 7 



SY2 112-2 

620-90 




*801 

2202 

NEC 

mPB2202 , 

618-70 


Motorola 

MLM224 

557- 3 



SY2112A 

619-122 




202-99 

2204 

NPC 

SFC2204 

570-60 


National 

LM224 

532-72 



SY2112A-2 

619-91 




561-129 

2205 

NEC 

MPB2205 

622-98 




557- 5 



SY2112A-4 

620-34 




1117-21 



MPB2205-1 

622-117 



LM224A 

556-26 


Tl 

TM82112 

*857 




1117-21 


NPC 

SFC2205 

569-107 


Raytheon 

LM224 

532-78 




619-112 

2150 

TelefunkenTDA2150 

525-169 

2206 

Exar 

XR2206 

560-22 




557- 7 

2113 

National 

LM2113 

523-52 

2151 

Sprague 

ULN-2161 

544-25 



XR2206C 

660-23 


RCA 

CA224 

532-75 


Spr^ue 

ULN-2113 

523-85 



ULS-2151 

538-17 


NEC 

mPB2206 

618-66 




558-11 


Synertek 

SY2113-1 

620-66 


TMX 

TMX2161 

203-166 

2207 

Exar 

XR2207 

560- 6 


Signetics 

LM224 

532-81 

2114 

Intel 

2114 

623-38 

2155 

Tl 

LF2155 

553-41 




f 112-12 




558-14 



2114-2 

623-16 

2156 

Tl 

LF2156 

553-43 



XR2207C 

560- 7 


Silicon G 

SG224 

■ 532-84 



2114-3 

623-26 



LF2156A 

552-51 


NPC 

SFC2207 

538-35 




558-17 



2114L 

623-39 

2157 

Tl 

LF2157 

553-45 


Raytheon 

XR2207C 

560-11 


Tl 

LM224 

532-87 



21141-3 

623-27 



LF2157A 

553- 2 



XR2207M 

560-12 




557-12 


National 

AH2ri4 

365-108 

216 

AMO 

LM216 

549- 9 

2208 

Exar 

XR2208 

572-75 




558-19 



AH2114C 

366- 7 



LM216A 

540-10 




1(112-12 

2240 

Exar 

XR2240 

1117-18 


Sprague 

ULN-2114 

525-156 


National 

LM216 

549-11 


National 

I.H2208 

553- 5 



XR2240C 

561-86 

2115 

Fujitsu 

MBM2115 

621-85 



LM216A 

540-12 



LH2208A 

552-33 



XR2240M 

561 -87 



MBM2115E 

621-72 


Raytheon 

I.M216 

549-13 


NPC 

SFC2208 

537-39 


Fairchild 

M2240 

561-88 



MBM2115H 

621-63 



LM216A 

540-14 



SFC2208A 

534-19 

2244 

Sprague 

ULN-2244 

523-145 


Into! 

2115 

*883 

2160 

TelefunkenTDA2160 

525-170 


Signetics 

LH2208 

553- 7 

225 

National 

LM225 

567-101 




621-74 

2165 

Sprague 

ULN.2165 

526-133 



LH2208A 

552-35 


Panasonic 

AN225 

525-96 



2115-2 

*883 

217 

National 

LM217 

569-83 



UIN2208 

523-33 

2250 

Exar 

XR2250C 

561-94 




621-65 


Panasonic 

AN217 

521-50 


Sprague 

ULN-2208 

523-35 



XR2250M 

561-95 



2115L 

621-76 


Tl 

LM217 

569-86 

2209 

NPC 

SFC2209 

562-22 


Silicon Q 

SG2250 

531-121 


Signetics 

2115 

621-78 

2170 

MMI 

2170 

615-26 


Signetics 

ULN2209 

523-34 




540-26 



2115L 

621-79 




615-81 


Sprague 

ULN-2209 

523-36 

2255 

Tl 

LF2255 

553-42 


Tl 

LF21.15A 

552-49 

2171 

Sprague 

ULN-2171 

543-45 

221 

National 

LM221 

512-140 

2256 

Tl 

LF2256 

553-44 

2116 

Intel 

2116 

*887 



ULS-2171 

535-36 



LM221A 

512-143 

2257 

Motorola 

MC2257 

399-23 




615-115 

218 

AMO 

LM218 

541-36 


Panasonic 

AN221 

525- 5 




1 92- 2 



2116-2 

*887 


Fairchild 

mA218 

541-38 


Siemens 

1^22^ 

529-38 


Nitron 

NC2257 

399-25 




615-104 


National 

IM218 

541-40 


Signetics 

TBA221D 

546-49 




1 92- 6 

• 


2116-4 

*887 




1101- 6 

2210 

National 

LH2210 

528-12 


Tl 

LF2257 

553-46 




615-111 


Raytheon 

tM218 

541-44 


Sprague 

ULN-2210 

523-144 

2259 

Motorola 

MC2259 

399-16 

2118 

NPC 

SFC2118 

530-38 


Tl 

I.M218 

541-46 

2211 

AMD 

LH2211 

518-22 




1 92- 2 




541-41 

2180 

MMI 

2180 

615-27 


Exar 

XR2211 

559-26 


Nitron 

NC2259 

399-17 


Silicon Q 

SG2118 

537-25 




615-80 




559-111 




1 92- 6 



SG2118A 

534-31 



2180-4 

614-127 




560-104 

226 

National 

LM226 

567-89 

212 

AMD 

LM212 

537-19 

219 

AMO 

LM219 

518-43 



XR2211C 

559-27 

2260 

Motorola 

MC2260 

399-24 


National 

LM212 

537-21 


National 

LM219 

518-45 




559-112 




1 92- 2 


Raytheon 

LM212 

537-23 


Panasonic 

AN219 

523-1Q3 




560-105 


Nitron 

NC2260 

399-26 

2120 

Sprague 

ULN-2120 

523-140 


Signetics 

LM219 

518-47 


National 

LH2211 

518-24 




1 92- 6 

2121 

Sprague 

ULN.2121 

523-141 

2193 

AMI 

S2193 

524-48 


NPC 

SFC2211 

516-42 

2264 

Sprague 

ULN.2264 

525-13 

2122 

Sprague 

ULN-2122 

523-142 




1106- 5 


Raytheon 

XR2211C 

559-28 

2269 

Sprague 

ULN-2269 

. 525-161 

2124 

Sprague 

ULN-2124 

525-157 

220 

Panasonic 

AN220 

525- 4 




559-115 

227 

National 

LM227 

567-93 

2125 

Fujitsu 

MBM2125 

621-86 


Signetics 

TCA220 

556-19 




560-108 


Panasonic 

AN227 

525-97 



MBM2125E 

621-73 


Silicon G 

S6220-05K 

565-101 



XR2211M 

559-29 

2271 , 

Exar 

XR2271 

381-10 



MBM2125H 

621-64 



S6220-05T 

565-88 




559-116 

2274 

Sprague 

ULN-2274 

521-176 


Intel 

2125 

*883 



SG220-12K 

566-100 




560-109 

2275 

Sprague 

ULN-2275 

52M77 




621-75 



SG220-12T 

566-87 


Signetics 

LH2211 

518-26 

2277 

Sprague 

ULN-2277 

521-178 



2125-2 

*883 



SG220-15K 

567-16 


Sprague 

ULN-2211 

526-134 




1106-15 




621-66 



SG220-15T 

567- 3 




1107-18 




1117-16 



2125L 

621-77 


— 

SG220-5.2K 

566-14 

2212 

Sprague 

ULN.2212 

526-135 

2278 

Sprague 

ULN-2278 

521-179 


Signetics 

2125 

621-80 



SG220-5.2T 

566- 9 

2214 

Sprague 

ULN-2214 

1107-19 




1106-15 



2125L 

621-81 

220H05 

National 

LM220H06 

565-84 

2216 

Exar 

XR2216 

560-66 

228 

National 

LM228 

570-94 


Sprague 

ULN-2125 

526-85 

220H06 

National 

LM220H06 

566-28 

2218 

NPC 

SFC2218 

541-42 


Panasonic 

AN228 

526-69 

2126 

Prague 

ULN.2126 

522-45 

220H08 

National 

LM220H08 

566-50 

222 

National 

LM222 

561 -80 

2280 

Sprague 

ULN-2280 

521-124 


Teledyne C 21 26B 

365-88 

220H09 

National 

LM220H09 

566-68 


Panasonic 

AN222 

525v6 




1106-14 

2127 

Sprague 

ULN-2127 

525-158 

220H12 

National 

LM220H12 

566-84 


Siemens 

TBA222 

541-49 

2281 

Sprague 

ULN-2281 

521-125 

2128 

Sprague 

ULN-2128 

523-143 

220H15 

National 

LM220H15 

566-111 

2222 

AMI 

S2222 

*834 

2289 

NEC 

MPB2289 

616-85 

2129 

Sprague 

ULN-2129 

523-86 

220H18 

National 

LM220H18 

567-30 




*634 


Sprague 

ULN-2289 

523-88 


f Indicates page number in Application Note Directory 
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PART NUMBER INDEX 


Bata 

Numbai 

Sourca 

Davica 

Paga-Una 

Basa 

Numbar 

8ourca 

Dwica 

Paga-Una 

Basa 

Numbar 

8ouroa 

Davica 

Paga-Una 

Basa 

Numb^ 

$ourca Davica Paga-Una 

229 ’ 

Panasonic 

AN229 

526-70 

236 

Panasdnic 

AN236 

. 525-100 

2425 

Harris 

HA-2425 

f 99- 5 

25L8153 Raythaon 25L8153M *336 

2298 

Sprague 

ULN-2298 

525-162 


Plessey 

ML236 

526-154 

24250 

National 

LH24250 

531-130 


. 193-155 

23 

Burr-BrownSHC23 

573-59 

237 

Panasonic 

AN237 

525-101 




553-28 

25LS157 

AMD AM25LS157C 192-102 



SHC23ET 

573-60 


Plessey 

ML237 

526-155 



LH24250C 

531-131 


AM25LS157M 192-103 


DDC 

HFS23 

529-132 

2376 

SMC 

KR2376 

383-39 




554-46 


Raythaon 25L8157 *338 




532-143 

238 

Plessey 

ML238 

526-156 

243 

National 

LM243 

530-100 


25L8157C * 338 




552-30 

239 

AMD 

LM239 

520-20 

2430 

Signetics 

N2430 

607-51 


192-114 



HVA23 

529-131 



LM239A 

519-45 

2444 

Intel 

2444 

616- 3 


25L$157M * 338 




532-167 


Intersil 

LM239 

520-23 




629-48 


192-115 




551-32 



LM239A 

519-47 

245 

Harris 

HD245 

387-35 

25LS158 

AMD AM25LS158C 192-174 


Teledyne C CDA23 

365-48 


Motorola 

MLM239, 

520-25 




f 91-16 


AM25LS158M 192^175 




366- 8 



MLM239A 

519-49 




f 91-16 


Raythaon 25L8158 * 338 

230 

Panasonic 

AN230 

526-71 


National 

LM239 

520-27 


Panasonic 

AN245 

527- 8 


25L8158C * 338 

2300 

Mostek 

MK2300 

625-17 




1104-18 

245K5.0 

National 

LM245K5.0 

565-107 


192-187 


NPC 

SFC2300 

569-10 



LM239A 

519-53 

245K5.2 

National 

LM245K5.2 

566-22 


25LS158M *338 

, 

Sprague 

ULN-2300 

571-38 


Panasonic 

AN239 

>526-105 

24f 

Hards 

HD246 

391-38 


192-188 




1114- 5 




527- 7. 




f 91-15 

25LS160 

AMD AM25LS160C 174-51 


Tl 

TMS2300 

624- 2 


Plessey 

ML239 

526-157 




f 91-16 


AM25LS160M 174-52 

2301 

AMD 

LH2301 A 

555-38 


Raytheon 

LM239 

520-29 


NEC 

mPB246 

394-109 


Raythaon 2SL81 60 * 341 


Analogic 

MN2301 

375- 5 


RCA 

CA239 

520-31 

2461 

Signetics 

N2461 

607-49 


25L$160C *341 


National 

LH2301A 

555-39 



CA239A 

519-51 

247 

Panasonic 

AN247 

527- 9 


174-65 


NPC 

SFC2301A 

S48- 4 


Signetics 

LM239 

520-33 

2470 . 

AMI 

S2470 

f106- 5 


25L8160M *341 


Sprague 

ULN.2301 

571-36 



LM239A 

520- 4 

248 

AMD 

LM248 

557-35 


174-71 

2302 

Mostek 

MK2302 

606-25 



PA239 

522-43 


Harris 

HD248 

391-36 

25LS161 

AMD AM25LS161C 172-122 

2305 

NPC 

SFC2305 

570-11 




fill- 5 


Intersil 

LM248 

556-37 


AM25LS161M 172-123 

2307 

NPC 

SFC2307 

547-45 


Silicon G 

SG239 

520-35 




557-38 


Raythaon 25L8161 *341 

2308 

EA 

EA2308A 

626-45 



SG239A 

520- 2 


Panasonic 

AN248 

527-10 


25181610 *341 



EA2308AM 

626-61 


Teledyne S LM239 

620-37 

249 

AMD 

LM249 

556-43 


172-141 


Intel 

2308 

626-62 



LM239A 

520- 6 


Harris 

HD249 

391-39 


25L8161M *341 


National 

LH23b8 

555-37 


Tl 

LM239 

520-39 


National 

LM249 

556-45 


172-142 



LH2308A 

552-41 

24 A 

IPI 

PS24 

572-55 


Panasonic 

AN249 

526-73 

25I.S162 

AMD AM25LS162C 174-101 


NEC 

mPD2308 

626-57 


Teledyne C CAG24 

363-73 

25 

Burr-BrownUAF25 

571-12 


AM25LS162M 174-102 




871-109 

240 

National 

LM240U-10 563-76 




f 97- 7 


Raythaon 25L8162 * 341 


NPC 

SFC2308 

547-29 



^M240LA-12 563-91 



UAF25H 

571-13 


25L8162C *341 


Signetics 

1:H2308A 

552-42 



LM240U-15 564-30 


Teledyne P Q25AH 

529-134 


174-115 

2309 

NPC 

SFC2309 

562-23 



LM240LA-18 564-82 




532-133 


25L8162M * 341 

231 

Panasonic 

AN231 

526-72 



LM240LA-24 566-18 




549- 7 


174-116 


Plessey 

ML231 

526-152 



LM240LA-5 

562- 9 

25LS07 

AMO 

AM25LS07C 

182-140 

25LS163 

AMD AM25LS163C 172-63 


SGS 

TBA231 

532-39 



LM240LA-6 

562-100 



AM25LS07M 

182-141 


AM25LS163M 172-64 




555-30 



LM240LA-8 

563-30 

25LS08 

AMD 

AM25LS08C 

182-75 


Raythaon 2518163 * 341 


Tl 

ML231 

525-45 


Panasonic 

AN240. 

526-107 

' ' 


AM25LS08M 

182-76 


25LS163C * 341 

2310 

National 

LH2310 

528-28 


Signetics 

TCA240 

571-82 

25LS09 

AMD 

AM25LS09C 

182-113 


172-82 

2311 

AMO 

LH2311 

519-22 

2400 

Harris 

HA-2400 

*581 




193-95 


25L8163M *341 


National 

LH2311 

519-23 




*581 



AM25LS09M 

182-114 


172-83 


NPC 

SFC23H 

517-46 




512-163 




193-96 

25l^S164 

AMD AM25LS1,64C 197-178 


Signetics 

LH2311 

519-24 




544-16 

25LS123 

AMD 

AM25LS123C 

195-169 


AM25LS164M 197-179 

2316 

Intel 

2316A 

627-74 




1 99- 7 



AM25LS123M 

195-170 

25LS168 

AMD AM25LS168C 175-75 


National 

MM2316A 

*830 




1 99- 7 

25LS138 

AMD 

AM25LS138C 

177-88 


AM25LS168M 175-76 




*830 


Mostek 

MK2400 

625-13 




870-183 

25LS169 

AMD AM25LS169C 173-84 




627-43 


NCR 

2400 

608-21 



AM25LS138M 

177-89 


AM25LS169M 173-85 




871-115 

2401 ! 

AMD 

AM2401 

629-17 




871- 4 

25LS170 

AMD AM25LS170C 192-5 


NEC 

mPD2316 

627-41 


Gl 

ER2401 

608-23 


Raythaon 25L8138 

*330 


AM25LS170M 192-6 




871-116 


Intel 

2401 

629-18 



25L8138C 

*330 

25LS174 

AMD AM26LS174C 182-168 



mPD2316A 

627-75 


Silicon G 

SG2401 

513-63 




177-102 


AM25t.S174M 182-169 



mPD2316A-1 627-44 


Synertek 

SY2401 

629-19 



25L8138M 

*330 


Raythaon 25L8174 * 344 


Signetics 

2316 

623-64 



SY2401-1 

629-22 




177-103 


25L8174C *344 


Synertek 

SY2316A 

627-64 

2402 

Silicon G 

SG2402 

572-90 

25LS139 

AMD 

AM25LS139C 

177-49 


182-182 



SY2316B 

627-47 

2404 

Harris 

HA-2404 

* 580 



AM25LS139M 

177-50 


25L8174M *344 

2318 

NPC 

SFG2318 

530-39 




*580 


Raythaon 2518139 

*332 


182-183 




550-10 




512-164 



25L$139C 

*332 

25LS175 

AMD AM25LS175C 182-40 

232 

Panasonic 

AN232 

526-33 




544-17 




177-63 


AM25LS175M 182-41 




526-169 

2405 

Harris 

HA-2405 

*580 



25L8139M 

*332 


Raythaon 25L8175 * 344 


Plessey 

ML232 

526-163 




*580 




177-64 


25L8175C *344 


Tl 

ML232 

525-46 




512-165 

25LS14 

AMD 

AM25LS14 

f 96- 3 


182-54 

233 

Micro ComfMCC233 

394-48 




548-52 



AM25LS14C 

168-157 


25LS175M *344 

234 

Harris 

H0234 

179-20 



/ 

1 99- 7 



AM25LS14M 

168-158 


182-65 


Panasonic 

AN234 

525-98 


/ 


f 99- 7 

2'5LS148 

AMD 

AM25LS148C 

199-102 

25LS18 

AMD AM25LS18C 182-89 

235 

Harris 

HD235 

178-104 


Intel 

2405 

628-99 



AM25LS148M 

199-103 


AM25LS18M 182-90 


Panasonic 

AN235 

525-99 


Synertek 

SY24p5 

628-100 

25LS15 

AMD 

AM25LS15 

I 96- 3 

25tS181 

AMD AM25LS181C 169-32 

2350 

AMI 

$2350 

*400 

2408 

Mostek 

MK2408 

606-28 



,AM25LS15C 

168-116 


AK)|25LS181M 169-33 




*400 

241 

Panasonic AN241 

526-108 



AM25LS15M 

168-116 


Raythaon 25LS181 *346 




*889 

2410 

Tl 

TCP2410 

515-84 

25LS151 

AMD 

AM25LS151C 

194-108 


25L8181C * 346 




*889 

2411 

Tl 

TCP2411 

515-85 



AM25LS151M 

194-109 


169-44 




*945 

2416 

Intel 

2416 

615-124 


Raythaon 25L8151 

*334 


, 25L$181M * 346 




*945 




628-63 



25L8151C 

*334 


169-45 




399-75 




f 121-20 




194-122 

25LS190 

AMD AM25LS190C 174-184 




870-49 




f 121-20 



25L$151M 

*334 

i ^ 

AM25LS190M 174-185 

2355 

Tl 

LF2355 

555-42 

242 

Panasonic 

AN242 

525-102 




194-123 


Raythaon 2518190 *350 



LF2355A 

552-50 

2420 

Harris 

HA-2420 

*581 

25LS153 

AMD 

AM25LS153C 

193-140 


25L8190C *350 

2356 

Tl 

LF2356 

555-43 




573-70 



AM25LS153M 

193-141 


175- 8 



LF2356A 

552-51 




f 99- 5 


Raythaon 

25L8153 

*336 


25181 90M *350 

2357 

Tl 

LF2357 

555-44 

2425 

Harris 

HA-2425 

*580 



25L$153C 

*336 


175- 9 



LF2357A 

553- 3 




573-71 




193-154 

25LS191 

AMD AM25tS191C 172-194 
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1C MASTER 


Base 

Number 

Source Device Pege-Une 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Davies 

Page^Line 

Basa 

Numbm 

Source 

Device 

Page-Line 

25LS191 

AMD AM25LSt91M 173- 5 

25LS299 

Raytheon 

25LS299C 

197-103 

2503 

RCA 

CD2503 

1 92-15 

2520 

Harris 

HA-2520 

1 99-17 


Raytheon 25LS191 ★350 



25LS299M 

★ 361 


Signetics 

2503 

628-95 


Hitachi 

HD2520 

171-120 


25LS191C ★aSO 




197-104 

2504 

AMD 

AM2504 

1 87- 1 


Intersil 

2520 

548-41 


173-18 

25LS374 

AMO 

AM25LS374C 

182-95 



AM2504C 

199-51 


Signetics 

TDA2520 

525-153 


25LS191M ★350 



AM251S374M 

182-96 



AM2504M 

199-52 

2521 

Fairchild 

TDA2521 

525-69 


173-19 

25LS377 

AMD 

AM25LS377C 

183-18 


Hitachi 

HD2504 

184-155 


Hitachi 

HD2521 

175-99 

251.S192 

AMD AM25LS192C 175-43 



AM25LS377M 

183-19 


National 

DM2504 

199-53 


Signetics 

2521 

633-10 


AM25LS192M 175-44 

25LS381 

AMD 

AM25LS381C 

169-69 



DM2504C 

199-54 

2522 

Harris 

HA-2522 

★ 581 


Raytheon 25LS192 ★ 353 



AM25LS381M 

169-70 


Signetics 

2504 

629-12 




549-48 


25LS192C ★ 353 

25LS670 

AMD 

AM25LS670C 

192-21 

2505 

AMD 

AM2505 

1 87- 3 


Hitachi 

HD2522 

170-130 


175-57 



AM25LS670M 

192-22 




11 87- 4 


Intersil 

2522 

549-49 


25LS192M ^353 

25L02 

AMD 

AM25L02 

1 87- 1 




1 87- 6 


Signetics 

TDA2522 

525-154 


175-58 

25103 

AMD 

AM25L03 

f 87- 1 




1 96- 3 



2522 

633-31 

25LS193 

AMD AM25LS193C 173-56 

25L04 

AMD 

AM25L04 

1 87- 1 



AI^2505C 

168-168 

2523 

Hitachi 

HD2523 

171-13 


AM25LS193M 173-57 

25L05 

AMO 

AM25L05 

1 87- 3 



AM2505M 

168-169 

2524 

Hitachi 

HD2524 

198-12 


Raytheon 25LS193 ^353 

25S05 

AMD 

AM25S05 

I 87- 3 


Harris 

HA-2505 

★ 580 




631-82 


25LS193C ★ 353 




1 96- 3 




548-46 


Signetics 

2524 

628-75 


173-75 



AM25S05C 

168-172 


Hitachi 

HD2505 

188-92 


Silicon G 

SG2524 

573-47 


25LS193M ^353 



AM25S05M 

168-173 



HM2505 

618-69 

2525 

Harris 

HA-2525 

★ 580 


173-76 

25S07 

AMO 

AM25S07 

1123-14 


Intersil 

2505 

548-48 




549-53 

25LS194 

AMD AM25LS194AC 196-126 



AM25S07C 

182-146 


Raytheon 

RC2505 

168-170 


Hitachi 

HD2525 

199-132 


AM25LS194AM 196-127 



AM25S07M 

182-147 



RM2505 

168-171 


Intersil , 

2525 

549-54 


Raytheon 25LS194A ★aSS 

25S08 

AMD 

AM25S08 

1123-14 


Signetics 

2505 

628-70 


Signetics 

2525 

628-102 


25LS194AC ★ 355 



AM25S08C 

182-81 

2506 

AMD 

AM2506 

f 87- 2 

2526 

Hitachi 

HD2526 

189-56 


196-144 



AM25S08M 

182-82 



AM2506C 

168-91 

2527 

Signetics 

2527 

633-51 


25LS194AM ★355 

25S09 

AMD 

AM25S09 

1123-14 




169- 7 

2528 

Hitachi 

HD2529 

186-173 


196-145 



AM25S09C 

182-137 



AM2506M 

168-92 


Signetics 

2528 

633-48 

25LS195 

AMD AM25LS195AC 196-37 




193-111 




169- 8 

2529 

Hitachi 

HD2529 

179-92 


AM25LS195AM 196-38 



AM25S09M 

' 182-138 


Hitachi 

HD2506 

188-180 


MOS 

MPS2529 

522-76 


Raytheon 25LS195 ★ 355 




193-112 


Signetics 

2506 

628-32 


Signetics 

2529 

633-47 


25LSt95A ★ 355 

25S10 

AMD 

AM25S10 

1 87- 7 

2507 

Hitachi 

HD2507 

185-155 

253 

Panasonic 

AN253 

521-51 


25LS195AC ★ 355 



AM25S10C 

198-89 . 


Signetics 

2507 

628-33 


SGS 

M25^ 

524-89 


196-51 



AM25S10M 

198-90 

2508 

Hitachi 

HD2508 

184-80 

2530 

Harris 

HA-2530 

★ 581 


25LS195AM ★355 

25S18 

AMO 

AM25S18C 

182-91 

2509 

Hitachi 

HD2509 

186-172 




★ 581 


196-52 



AM25S18M 

182-92 


Signetics 

2509 

632-52 




530-69 

25LS22 

AMD AM25LS22C 168-163 

250 

Signetics 

SAJ250 

522-170 

251 

SGS 

M251 

524-22 




540-45 


198-32 

2500 

Harris 

HA-2500 

★ 581 

2510 

Fairchild 

TDA2510 

525-68 


Hitachi 

HD2530 

180-182 


AM25LS22M 168-164 




544-11 


Harris 

HA-2510 

★ 581 


Signetics 

2530 

625-77 


198-33 


Intersil 

2500 

544-12 




★ 581 


Synertek 

SY2530 

625-71 

25LS23 

AMD AM25LS23C 197-97 


Mostek 

MK2500 

625-75 




530-33 

2531 

Hitachi 

HD2531 

176-140 


AM25iS23M 197-98 




626-24 




548-39 

2532 

Hitachi 

HD2532 

380-88 

25LS240 

AMD AM25LS240C 201-25 


RCA 

CD2500 

380-136 




1 99- 9 


Signetics 

2532 

632-83 


AM25LS240M 201-26 




1 92-15 




f 99- 9 



'2532-1 

632-87 

25LS241 

AMD AM25LS24 1C 201-35 


Signetics 

TDA2500 

525-151 




% 99-12 

2533 

AMO 

AM2533C 

633-74 


AM25LS241M 201-36 


Tl 

EPN2500 

1112- 1 




f 99-12 


Fairchild 

2533 

633-75 

25LS251 

AMD AM25LS251C 194-161 

2501 

AMO 

AM2501C 

172-170 


Hitachi 

HD2510 

181-137 


Hitachi 

HD2533 

196-190 


AM25LS251M 194-162 



AM2501M 

172-171 



HM2510 

622-114 


Signetics 

2533 

633-77 


Raytheon 25LS251 *ZZ4 


Hitachi 

HD2501 

185-33 


Signetics 

TDA2510 

525-152 


Synertek 

SY2533 

633-67 


25LS251C *3Z4 



HM2501 

191-158 



2510 

632-103 

2534 

Hitachi 

HD2534 

196-81 


194-175 


RCA 

CD2501 

380-137 

2511 

Hitacl^ 

HD2511 

190-96 




629-74 


25LS251M ★ 334 




1 92-15 


Signetics 

2511 

633-46 


Synertek 

SY2534 

633-65 


194-176 


Silicon G 

SG2501 

568- 2 

2512 

Harris 

HA-2512 

★ 581 



SY2534A 

633-66 

25LS2517AMD AM25LS2517C 169-63 




570-87 




549-47 

2535 

Harris 

HA-2536 

★ 580 


AM25LS2517M 169-68 



SG2501A 

568- 6 


Hitachi 

HD2512 

188-30 




★ 580 

25LS253 

AMD AM25LS253C 193-173 




570-85 


Nortec 

2512 

628-109 




530-65 


AM25LS253M 193-174 


Tl 

TMS2501 

606-16 




628-112 




544-10 


Raytheon 25LS253 ★ 335 

2502 

AMO 

AM2502 

1 87- 1 


Signetics 

2512 

628-101 




1 99- 4 


25LS253C ★ 336 



AM2502C 

199-42 

2513 

Hitachi 

HD2513 

168-22 




1 99- 4 


193-187 



AM2502M 

199-43 


Signetics 

2513 

606-11 


Hitachi 

HD2535 

168-36 


25LS253M ★ 336 


Harris 

HA-2502 

★ 581 

2514 

Hitachi 

HD2514 

187-168 


Synertek 

SY2535 

633-58 


193-188 




548-45 

2515 

Harris 

HA-2515 

★ 580 



SY2535A 

633-59 

25LS257 

AMD AM25LS257C 193-37 


Hitachi 

HD2502 

189-30 




549-50 

2536 

Hitachi 

HD2536 

176-49 


AM25LS257M 193-38 



HM2502 

617-11 


Hitachi 

HD2515 

180-181 

2537 

Hitachi 

HD2537 

175-185 


Raytheon 25LS257 ★ 358 


Intersil 

2502 

548-47 

2516 

Hitachi 

HD2516 

181-63 

2538 

Hitachi 

HD2538 

176-20 


25LS257C ★ 358 


National 

DM2502 

199-46 


Signetics 

2516 

606-26 

2539 

Hitachi 

HD2539 

179-139 


193-51 



DM2502C 

199-47 




606-27 

254 

SGS 

M254 

524-90 


25LS257M ★ 358 


RCA 

CD2502 

380-138 

2517 

Hitachi 

HD2517 

191-90 

2540 

Hitachi 

HD2540 

191-180 


* 193-52 




1 92-15 


Signetics 

2517 

628-34 


Signetics 

TDA2540 

527-29 

25LS258 

AMD AM25LS258C 193-17 


Signetics 

2502 

628-59 

2518 

Hitachi 

HD2518 

382- 4 

2541 

Hitachi 

HD2541 

175-24 


AM25LS258M 193-18 


Silicon G 

SG2502 

570-92 


Signetics 

2518 

632-44 


Signetics 

TDA2541 

527-30 


Raytheon 25LS258 ★ 358 


SMC 

C0M2502 

399-68 

2519 

Hitachi 

HD2519 

173-112 

2542 

Hitachi 

HD2542 

173-36 


25LS258C ★ 358 



C0M2502H 

399-70 


Signetics 

2519 

632-48 

2543 

Hitachi 

HD2543 

195-34 


193-29 


Tl 

TMS2502 

1112- 1 

252 

National 

LF252 

512-85 

2544 

Hitachi 

HD2544 

187-85 


25I.S258M ★ 358 

2503 

AMD 

AM2503 

1 87- 1 




551-47 

2545 

Hitachi 

HD2545 

200-52 


. 193-30 




1 90-17 


Panasonic 

AN252 

521-108 

2546 

Hitachi 

HD2546 

197-44 

25LS273 

AMD AM25LS2>3C 183-11 



AM2503C 

199-44 


SGS 

M252 

524-88 




631- 3 


AM251S273M 183-12 



AM25Q3M 

199-45 

2520 

Harris 

HA-2520 

★ 581 

2547 

Hitachi 

HD2547 

169-17 

25LS281 

AMD AM25LS281C 169-114 


Hitachi 

HD2503 

186-57 




★ 581 

2548 

Hitachi 

HD2548 

195- 7, 


AM25LS281M 169-115 


Mostek 

MK2503 

607-10 




530-58 

2549 

Hitachi 

HD2549 

194-90 

25LS299 

AMD AM25LS299C 197-99 




607-43 




548-40 

255 

AMD 

LF255 

542-15 


AM25LS299M 197-100 


National 

DM2503 

199-48 




1 99-16 


Hughes 

255 

527-68 


Raytheon 25LS299 ★ 361 



DM2503C 

199-49 




f 99-16 


National 

LF255 

542-19 


25L$299C ^361 


RCA 

CD2503 

380-139 




f 99-17 


Panasonic 

AN255 

526-109 
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PART NUMBER INDEX 


BaM 

Number 

Source 

Device 

Pe 9 e>Line 

Bate 

Number 

Scurce 

Device 

Page-Line 

Base 

Number 

Scurce 

Davies 

Page-Line 

Base 

Number 

Scurce 

Device 

Page-Line 

255 

PMi 

PM255 

542-21 

26S12 

AMD 

AM26S12M 

201-16 

2631 

Signetics 

TDA2631 

526-160 

27S03 

AMD 

AM27S03M 

616-92 


Raytheon 

LF255 

542-23 




392-28 

2635 

Harris 

HA-2635 

★ 580 

27S40 

AMD 

AM27S40 

626-13 


SGS 

M255 

524-91 

260 

National 

LM260 

517-14 




512-33 



AM27S40M 

626-19 


Tl 

LF255 

542-25 




1105- 2 

264 

Panasonic AN 2 64 

522-34 

27S41 

AMD 

AM27S41 

626-14 

2550 

Hitachi 

HD2550 

183-165 


Panasonic 

AN260 

521-52 

2640 

Harris 

HA-2640 

530-94 



AM27S41M 

626-20 

2551 

Hitachi 

HD2551 

184-26 

2600 

AMD 

AM2600C 

195-77 




541-32 

27S80 

AMD 

AM27S80C 

626-99 

2552 

Hitachi 

HD2552 

186-124 



AM2600M 

195-78 


Signetics 

TDA2640 

573-44 



AM27S80M 

626-101 

2553 

Hitachi 

HD2553 

380-117 


Harris 

HA-2600 

★ 581 

2645 

Harris 

HA.2645 

★ 580 

27S81 , 

AMD 

AM27S81C 

626-100 

2555 

AMI 

S2555 

524-58 




540-24 




★ 580 



AM27S81M 

626-102 


Hitachi 

HD2555 

176-112 




1 99-8 




530-95 

270 

in 

TCA270 

, 526-183 

2556 

AMI 

S2556 

524-62 




1 99- 9 




546- 7 


Lithic Sys 

LS270 

521-12 


Exar 

XR2556C 

.561-120 




I 99-12 

2649 

Harris 

HA.2649 

★ 581 


National 

LM270 

512- 8 



XR2556M 

561-121 




1 99-15 

2650 

Harris 

HA-2650 

★ 581 




521-15 

2558 

Hitachi 

HD2558 

382-16 




1 99-17 




553-37 




1104- 5 

2$59 

AMI 

$2559 

★ 400 


Mostek 

MK2600 , 

625-76 


Intersil 

2650 

868-45 




1104- 5 




560-154 




626-25 


Signetics 

2650 

868-46 


Panasonic 

AN270 

522- 7 

256 

AMD 

LF256 

542-27 


Signetics 

TDA2600 

526-172 




11126-21 


Plessey 

TCA270 

527-17 


IPI 

M256 

571-183 



2600 

627-6'3 




f 126-22 


RCA 

CA270 

527-19 


National 

LF256 

542-31 



2600-1 

627-33 




f 126-23 


Signetics 

TCA270 

527-27 


PMI 

PM256 

542-33 

2601 

Mostek 

MK2601 

607-11 




1127- 1 

2700 

AD 

AD2700 

★ 579 


Raytheon 

LF256 

542-35 




607-44 




11127- 2 



AD2700L 

★ 579 


Reticon 

RL256 

572-10 


Signetics 

2601 

620-21 




1127- 3 




573-14 


Tl 

LF256 

542-37 


SMC 

COM2601 

399-74 




11127- 4 



AD2700U 

★ 579 

2560 

Hitachi 

HD2560 

178-114 

2602 

AMD 

AM2602C 

195-120 




11127- 5 




573-15 


Signetics 

TDA2560 

525-155 



AM2602M 

195-121 




1(127- 6 


Harris 

HA-2700 

★ 581 

2561 

Hitachi 

HD2561 

195-157 


Harris 

HA-2602 

★ 581 




K127- 7 




540-38 

2562 

Hitachi 

HD2562 

169-86 




543-18 




K127- 8 


Lithic Sys 

LP2700 

524-166 

2563 

Hitachi 

HD2563 

170-168 

2605 

Harris 

HA-2605 

★ 580 




f 127- 9 




572-153 

2564 

Hitachi 

HD2564 

193-118 




543-19 




f 130- 2 

2701 

AD 

AD2701 

★ 579 

2566 

AMI 

S2666 

524-82 




1 99- 8 




11130- 5 



AD2701L 

★ 579 

2567 

AMI 

S2567 

524-83 

2606 

Signetics 

2606 

620-96 

2651 

Intersil 

2651 

868-61 




573-16 


Exar 

XR2567 

559-119 



2606-1 

620-63 


Signetics 

2651 

868-62 



AD2701U 

★ 579 




560-116 

2607 

Signetics 

2607 

626-50 

2652 

Intersil 

2652 

868-64 




573-17 



XR2567C 

559-124 




626-58 


Signetics 

2652 

868-65 

2702 

AD 

AD2702 

★ 579 


Raytheon 

XR2567C 

559-125 

2608 

Intersil 

2608-11 

626-65 

2655 

Harris 

HA-2655 

★ 580 

( ' • 


AD27d2L 

★ 579 




560-114 



2608-12 

626-72 




554-11 




573-30 



XB2567I^ 

559-126 


Signetics 

2608 

626-66 


Intersil 

2655 

868-67 



AD2702U 

★ 579 




560-115 

2609 

Signetics 

2609 . 

606-74 


Signetics 

2655 

868-68 




573-31 

257 

AMD 

LF257 

542-39 

261 

National 

LM261 

517- 3 

2656 

Intersil 

2656 

868-73 

2704 

Harris 

HA-2704 

★ 580 


National 

LF257 

542-43 




1 105- 2 


Signetics 

2656 

868-74 




540-39 


PMI 

LM257 

542-45 

.2610 

Signetics 

TDA2610 

526-130 

2657 

Intersil 

2657 

868-70 


Intel 

2704 

612-78 


Raytheon 

LF257 

542-47 

2611 

Signetics 

2611 

620-22 


Signetics 

2657 

868-71 


National 

LM2704 

560-67 


Tl 

LF257 

542-49 

2612 

Signetics 

2612 

620-23 

2660 

Signetics 

2660-1 

615-65 

2705 

Harris 

HA-2705 

★ 580 

2571 

Hitachi 

HD2571 

194-91 

26123 

AMD 

AM26123 

1 96-10 



2660-2 

615-90, 




543-39 


Signetics 

TDA2571 

526-26 



AM26123C 

195-149 



2660-3 

615-13 


National , 

LM2705 

560-68 

2573 

Hitachi 

HD2573 

171-178 



AM26123M 

195-150 

2675 

Signetics 

2675 

614-102 

2706 

National 

LM2706 

560-59 

2574 

Hitachi 

HD2574 

395-63 

2614 

AMD 

AM2614 

1 91-11 




615-93 

2707 

National 

LM2707 

560-70 

2575 

Hitachi 

HD2575 

395-64 

y 


AM2614C 

385-55 

2680 

Signetics 

2680 

614-103 

2708 

Intel 

2708 

613-22 

2577 

Hitachi 

HD2577 

395-155 



AM2614M 

385-56 



2680-1 

615-32 




1 120-17 

2578 

Hitachi 

HD2578 

188-31 


Signetics 

2614 

623-19 



2680-2 \ 

615-91 


Ti 

TMS2708 

★ 855 

2579 

Hitachi 

HD2579 

396-128 

2615 

AMD 

AM2615 

1 91-11 

27 

TeledyheCCAG27 - 

363-51 

2709 

NPC 

SFC2709A 

539-29 

258 

Motorola 

MLM258 

532-22 



AM2615C 

388- 7 



CA627-10 

363-52 

271 

Lithic Sys 

LS271 

513-10 




554-47 



AM2615M 

388- 8 

27LS00 

AMD 

AM27LS00AC 

618-19 


National 

LM271 

513-21 


National 

LM258 

532-25 

2616 

Intersil 

2616-11 

627-42 



AM27LS00AM 

1 618-27 


Panasonic 

AN271 

523-130 




554- 9 


Signetics 

2616 

627-45 



AM27LSOOC 

618-26 


SGS 

TBA271A 

565-63 


' 


555-31 

2617 

Signetics 

2617 

627-46 



AM27LSOOLC 

618-90 




567-76 




1 101-16 




627-87 



AM27LS00LM 

618-106 


" 

TBA271B 

565-67 




1101-16 

262 

Panasonic 

AN262 

522- 6 



AM27LSOOM 

618-45 




567-80 




1101-16 

2620 

Harris 

HA-2620 

★ 581 

27LS01 

AMD 

AM27LS01C 

618-24 



TBA271C 

565-70 



LM258A 

532-28 




★ 581 



AM27LS01LC 

618-89 




567-83 




553-32^ 




530-21 



AM27LS01LM 

618-105 

2710 

NPC 

SFC2710 

516-25 


Tl 

LM258 

532-33 




541-29 



AM27LS01M 

618-43 

2711 

NPC 

SFC2711 

519-12 




555-34 




1 99-11 

27LS02 

AMD 

AM27LS02C 

617-19 

272 ^ 

National 

LM272 

521-19 

2580 

Hitachi 

HD2580 

177-162 




1 99-11 



AM27LS02M 

617-30 




1105-12 


Signetics 

2580 

627-31 




1 99-12 

27LS03 

AMD 

AM27LS03C 

617-20 


Panasonic 

AN272 

521-146 

2581' 

Signetics 

TDA2581 

526-27 




1 99-12 



AM27LS03M 

617-31 

2720 

Harris 

HA-2720 

★ 581 

2590 

Signetics 

TDA2590 

526-28 




f 99-16 

27LS08 

AMD 

AM27LS08C 

610-34 




★ 581 

26S02 

AMD 

AM26S02C 

195-143 




I 99-16 



AM27LS08M 

610-46 




531-102 



AM26S02M 

195-144 


Signetics 

TDA2620 

525y42 

27LS09 

AMD 

AM27LS09C 

610-35 




540-18. 

26S10 

AMD 

AM26S10C 

201- 9 




526-1,58 



AM27LS09M 

610-47 

2723 

NPC 

SFC2723C 

569-61 




392-43 

2622 

AMI 

S2622 

522-139 

27LS10 

AMD 

AM27LS10C 

610-93 

. 


SFC2723EC 

569-62 



AM26S10M 

' 201-10 




522-176 




611- 4 

2725 

Harris 

HA-2725 

★ 580 




392-38 


Harris 

HA-2622 

★ 581 



AM27LS10M 

610-94 




★ 580 

26S11 

AMD 

AM26S1iC 

201-11 




543-23 




/ 611-24 




531-103 




392-44 

2625 

Harris 

HA-2625 

★ 580 

27LS11 

AMD 

AM27LS11C 

610-95 




543- 5 



AM26S‘11M 

201-12 




543-24 




611- 5 

273 

Natignal 

LM273 

521-46 




392-39 

263 

Micro ComfMCC263 

521- 3 



AM27LSHM 

610-96 




523-53^ 

26S12 

AMD 

AM26S12AC 

201-13 


Signetics 

TAA263 

513-59 




611-25 




1 102-18 




392-27 




522-10 

27SOO 

AMD ^ 

AM27SOOBC 

618-54 




1102-18 



AM26S12AM 

201-15 

2630 

Harris 

HA-2630 

512-32 

27S01 

AMD 

AM27S01BC 

618-53 




1105-15 




392-26 


Signetics 

TDA2630 

525-43 

27S92 

AMD 

AM27S02C 

616-72 




1105-15 



AM26S12C 

201-14 



( 

526-159 



AM27S02M 

616-91 

2730 

Harris 

HA-2730 

★ 581 




392-29 

2631 

Signetics 

TDA2631 

525-44 

27S03 

AMD 

AM27S03C 

616-73 




★ 581 
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Number 
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Device 

Pege-Une 

Bece 

Number 

Source 

Device 

Pege-Une 

Bete 

Number 

Source 

Device 

Pege-Une 

Bete 

Number 

Source 

Device 

Pege-Une 

2730 

Harris 

HA-2730 

531-126 

2841 

AMD 

AM2841M 

608-59 

2907 

Raytheon 

AM2907M 

868 

144 

29705 

AMD 

AM29705M 

868-167 




553-26 

2847 

AMD 

AM2847C 

632-79 

2909 

AMD 

AM2909 

f 127 

10 

29720 

AMD 

AM29720C 

617-88 

2735 

Herrit 

HA-2735 

*580 




632-89 



AM2909C 

201 

49 




618-25 




*580 



AM2847M 

632-78 




868 

98 




858-178 




531-127 




632-86 



AM2909M 

201 

50 



AM29720M 

618-44 




553-49 

2855 

AMD 

AM28S5 

633-25 




868 

99 




868-179 

274 

National 

LM274 

521-47 

2866 

AMD 

AM2856C 

633-52 


Motorola 

MC2909C 

868 

102 

29721 

AMD 

AM29721C 

618-28 




523-54 

2857 

AMD 

AM2857C 

633-62 



MC2909M 

868 

103 




868-180 




1105-15 

288 

Hughes 

288 

527-69 


Raytheon 

AM2909C 

868 

104 



AM29721M 

618-46 




1105-15 


Panasonic 

AN288 

525-103 



AM2909M 

868 

105 




868,-181 


Panasonic 

AN274 

521-174 

289 

Panasonic 

AN289 

525-104 

2911 

AMD 

AM2911C 

201 

51 

29750 

AMD 

AM29750C 

610- 6 

2740 

Teledyne S 2740B 

542-13 

2896 

AMD 

AM2896C 

632-96 




868 

100 




868-154 



2740C 

549- 5 



AM2896M 

632-95 



AM2911M 

201 

52 



AM29750M 

610-38 



2740D 

551 -26 

29 

TeiedyneCC0A29A 

366-55 




868 

101 




868-155 

2741 

NPC 

SFC2741 

529-33 

290 

Signetics 

TCA290 

523-138 

2913 

AMO 

AM2913C 

199 

100 

29751 

AMD 

AM29751C 

610- 7 

275 

National 

LM275 

572-133 

2900 

Herrie 

HA-2900 

*58t 




868 

113 




868-156 

277 

Panasonic 

AN277 

521-53 




*591 



AM2913M 

199 

101 



AM2975iM 

610-39 

278 

Panasonic 

AN278 

523-32 




531-57 




868 

114 




868-157 

28 

Teledyne C CDA28A 

368-63 




533-16 

2914 

AMD 

AM2914C 

868 

110 

29760 

AMD 

AM29760C 

611- 6 

280 

Signetics 

TCA280 

573-172 




1 99- 6 




871 

32 




868-159 

2800 

Gl 

ER2800 

608-25 




1 99- 6 



AM2914M 

868 

111 



AM29760M 

868-160 

28000 

Mostek 

Mlt28000 

627-76 


National 

LM2900 

532-96 




871 

33 

29761 

AMD 

AM29761C 

611- 7 




627-95 




558-43 

2915 

AMD 

AM2915C 

868 

127 




868-161 

2802 

AMD 

AM2802 

1123-13 


Raytheon 

LM2900 

532-114 



AM2915M 

868 

128 



AM29761M 

868-162 



AM2802C 

628-60 




558-45 


Motorola 

MC2915C 

868 

133 

298 

Hughes 

298 

527-72 



AM2802M 

628-61 

2901 

AMD 

AM2901C 

169-141 



MC2915M 

868 

134 


National 

LF298 

573-84 


Synertek 

SY2802 

628-62 




868-88 

2916 

AMD 

AM2916C 

868 

129 

29882 

AMD 

AM29882C 

869- 3 

2803 

AMD 

AM2803 

1123-13 



AM2901M 

169-142 



AM2916M 

868 

130 

29883 

AMD 

AM29883C 

869- 4 



AM2803C 

628-96 




868-89 


Motorola 

MC2916C 

868 

135 

299 

National 

IM299 

573- 7 



AM2803M 

628-97 


Motorola 

MC2901 

169-149 



MC2916M 

868 

136 



LM299A 

573-10 


Synertek 

SY2803 

628-98 



MC2901C 

868-90 

2917 

AMD 

AM2917C 

868 

131 

3 

EMM/SemiRA3-4256 

620-60 

2804 

AMD 

AM2804 

1123-13 



MC2901M 

868-91 



AM2917M 

868 

132 




620-100 



AM2804C 

629-14 



MLM2901 

520-41 


Motorola 

MC2917C 

868 

137 



RA3-4256A 

620-77 



AM2804M 

629-15 


National 

LM2901 

520-42 



MC2917M 

868 

138 



RA3-4266B 

620-101 


Synertek 

SY2804 

629*16 


Raytheon 

AM2901C 

169-150 


National 

LM2917 

524 

157 



RA3-4265B 

620-76 

2805 

AMO 

AM2805 

1123-13 




868-92 




571 

150 



R03- 16384 

627-93 



AM2805C 

628-77 



AM2901M 

169-151 

2918 

AMD 

AM2918C 

182 

85 



R03-2513 

606- 8 



AM2805M 

628-73 




868-93 




868 

147 

, 


R03-2560 

626-58 

2806 

AMD 

AM2806 

1123-13 



LM2901 

520-43 

i 


AM2918M 

182 

86 



R03-4096 

625-66 



AM2806C 

628-110 


Teiedyne S LM2901 

520-44 




868 

148 



R03-5120 

626-21 



AM2806M 

628-105 


Tl 

LM2901 

520-45 


Motorola 

MC2918C 

868 

149 



R03-8316A 

627-71 

2807 

AMD 

AM2807 

1123-13 

2902 

AMD 

AM2902C 

868-95 



MC2918M 

868 

150 



R03-8316B 

627-37 



AM2807C 

628-78 



AM2902M 

868-96 


Raytheon 

AM2918C 

182 

87 


Gl 

AY3-0214 

524-96 



AM2807M 

628-74 


Hita:hi 

HD2902 

381-136 




868 

151 



AY3-0216 

524-97 

2808 

AMO 

AM2808 

1123-13 


Motorola 

MIM2902 

532-48 



AM2918M 

182 

88 



AY3-0216 

524-98 



AM2808M 

628-106 




532-90 




868 

152 



AY3-1014A 

399-43 




628-111 




558-22 

2919 

V\MD 

AM2919C 

868 

107 



AY3-i015 

399-41 

2809 

AMO 

AM2809C 

633-20 


National 

LM2902 

532-49 



AM2919M 

868 

108 



AY3-3550 

203-115 



AM2809M 

633-13 




558-21 

292 

Hughes 

292 

527 

70 



AY3.8330 

526-164 

2810 

AMD 

AM2810 

633-14 


Raytheon 

IM2902 

532-91 

293 

Hughes 

293 

527 

71 



AY3-8500 

623-170 

2812 

AMO 

AM2812 

1121- 2 




558-23 


National 

LM293 

518 

51 



AY3-8600 

523-171 



AM2812AC 

608-39 


Tl 

LM2902 

558-24 



LM293A 

618 

9 



AY3-8710 

523-172 



AM2812AM 

608-40 

2903 

Hitachi 

HD2903 

381-86 


Signetics 

LM293 

518 

52 



AY3-8720 

623-173 



AM2812C 

608-37 


National 

LM2903 

519-20 



LM293A 

518 

11 



AY3-8800 

523-174 



AM2812M 

608-38 


Signetics 

LM2903 

519-21 


Tl 

LM293 

519 

3 



AY3-9400 

560-161 

2813 

AMD 

AM2813 

1121- 2 

2904 

Herrit 

HA-2904 

*580 

29300 


SN293dO 

196 

33 



AY3-9410 

560-162 



AM2813AC 

608-45 




*500 

29301 

a 

SN29301 

176 

82 



RA3-4200 

623-58 



AM2813AM 

608-46 




53f-46 

29308 

Tl 

SN29308 

191 

58 



RA3-4256 

620-51 



AM2813C 

608-43 




533-11 

29309 

Tl 

SN29309 

194 

26 



RA3-4256A 

620-79 



AM2813M 

608-44 


NMional 

LM2904 

532-19 

29310 

Tl 

SN29310 

174 

46 



RA3-4256B 

620-80 

2814 

AMD 

AM2814 

1121- 2 




555-36 

29311 

Tl 

SN293U 

177 

181 



RA3-4402 

623-56 



AM2814M 

633-21 

2905 

AMD 

AM290SC 

392-32 

29312 

Tl 

SN29312 

194 

79 



R03- 16384 

627-94 

2820 

Harris 

HA.2820 

559-17 




868-117 

29316 

Tl 

SN29316 

172 

117 



R03-20480 

627-86 




1112-14^ 



AM2905M 

392-33 

29318 

Tl 

SN29318 

199 

96 



R03-2513 

606-15 




1112-16 




868-118 

295 

National 

LM295 

571 

91 



R03-2560 

625-59 

2825 

AMO 

AM2825C 

629-31 


Herrit 

HA-290$ 

*580 

29601 

Tl 

SN29601 

195 

72 



R03-4096 

625-67 



AM2825M 

629-29 




533-25 

29660 

Raytheon 

R29660 

611 

10 



R03-5120 

626-22 


Harris 

HA-2825 

559-18 


National 

LM2906 

561-82 

29661 

Raytheon 

R29661 

611 

11 



R03-8316A 

627-72 




1 112-16 


Raytheon 

AM2906C 

868-139 

29700 

AMD 

AM29700C 

868 

169 



R03-8316B 

627-38 


Synertek 

SY2825A 

629-33 



AM2905M 

868-140 



AM29700M 

868 

170 



R03-9316A 

627-73 

2826 

AMD 

AM2826C 

629-32 

2906 

AMD 

AM2906C 

392-34 

29701 

AMO 

AM29701C 

868 

171 



R03-9316B 

627-39 



AM2826M 

629-30 




868-123 



AM29701M 

868 

172 

30 

Teledyne C CA630 

363-17 


Synertek 

SY2826A 

629-34 



AM2906M 

392-35 

29702 

AMD 

AM29702C 

868 

173 

300 

AMi 

EVK300 

*898 

2827 

AMD 

AM2827C 

629-46 




868-124 



AM29702M 

868 

174 


Hughes 

300 

527-73 



AM2827M 

629-44 


Raytheon 

AM2906C 

868-141 

29703 

AMD 

AM29703C 

868 

175 


Intersil 

LM300 

569- 8 


Synertek 

SY2827 

629-47 



AM2906M 

868-142 



AM29703M 

868 

176 


ITT 

SAJ300 

522-152 

2833 

AMO 

AM2833C 

633-78 

2907 

AMD 

AM2907C 

392-36 

29704 

AMD 

AM29704C 

192 

56 


National 

LM300 

569- 9 



AM2833M 

633-79 




868-125 




868 

164 




1115- 9 


Synertek 

SY2833 

633-70 



AM2907M 

392-37 



AM29704M 

192 

57 


Silicon G 

SG300 

569-11 



SY2833A 

633-71 




868-126 




868 

165 


Silioonix 

DQ300 

*609 



SY2833B 

633-72 


National 

LM2907 

524-156 

29705 

AMO 

AM29705C 

192 

58 




1117- 5 



SY2833C 

633-73 




571-149 




868 

166 



DG300A 

363-27 

2841 

AMD 

AM2841C 

608-58 


Raytheon 

AM2907C 

868-143 



AM29705M 

192 

59 



DG300B 

363-28 
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Pege-Line 
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Number 
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Pege-Line 

Beee 

Number 

Source 

Device 

Pege-Line 

Beee 

Number 

Source 

Device 

Pege-Line 

300 

SiliconiK 

DG300C 

363-29 

3006 

Sprague 

ULN-3006 

1117- 7 

3013 

Micro Net 

MN3013 

376-45 

3028 

National 

LM3028 

512-46 



T300 

512-154 




1117- 7 


RCA 

CA3013 

1106- 1 


RCA 

CA3028 

512-48 


SMS 

SMS300 

870-97 




1117- 8 

3014 

Micro Net 

MN3014 

376-41 




523-30 



300 

1130- 1 




1117- 8 


RCA 

CA3014\ 

523-67 




1106- 2 


Teledyne S 300 SERIES 

1 94-14 




1117- 9 




1106- 1 




1106- 2 




1 94-17 



' : 

1117- 9 

3015 

Motorola 

MC3015 

184-118 



CA3028A 

512-49 




1 95-21 



ULS-3b06 

203-155 


RCA 

CA3015 

532-147 




1103- 3 

3000 

Gl 

CK3000 

522-179 

3007 

Micro Net 

MN3007 

377-42 




545-48 



CA3028B 

512-50 


Intel 

3000 

1125-22 



MN3d07H 

377-43 




1102- 1 




1103- 3 




1126- 5 


Motorola 

MC3007 

186-48 




f102- 1 

3029 

Motorola 

MC3029 

179-57 


LSI Comp 

RED3000/3600 158-123 


RCA 

CA3007 

512-42 



CA3015A 

532-148 


RCA 

CA3029 

545-41 


Micro Net 

MN3000 

376-59 




1106-11 




539-40 



CA3029A 

53,9-34 



MN3000H 

376-60 

3008 

Micro Net 

MN3008 

376-38 

3016 

IPI 

IPL3016 

571-171 

303 

in 

in303-1 

166-158 


Motorola 

MC3000 

186-98 




1108-12 


Motorola 

MC3016 

184-119 



in303-5 

166-159 


PMC 

LAS3000 

569-89 



MN3008H 

376-39 


RCA 

CA3016 

532-149 


Micro PowdMPS303 

514-13 


RCA 

CA3000 

512-41 


Motorola 

MC3008 

170-171 


\ . 

(T 

545-49 


Panasonic 

AN303 

527-49 




1 98- 1 


RCA 

CA3008 

545-39 




1102- 1 


Plessey * 

SL303 

514-47 

30000 

Mostek 

MK30000-3 

626-52 




1102- 4 




1102- 1 


Siliconix 

DG303 

★ 509 

3001 

Intel 

M3001 

869-12 



CA3008A 

539-32 



CA3016A 

532-150 




1117- 5 



3001 

869-11 


Sprague 

ULN-3008 

203-154 




539-41 



DG303A 

366-35 


Micro Net 

MN3001 

376-61 




571-162 

3018 

Fairchild 

mA3018AM 

514-53 



DG303B 

366r36 




376-62 

3009 

Motorola 

MC3009 

171-51 



mA3018M 

514-52 



DG303C 

366-37 



MN3001H 

376-63 

301 

AD 

AD3011 

★ 575 


Lithic Sys 

LA3018 

514^4 


Teledyne S 303A/C 

166-168 


Motorola 

MC3001 

184- 9 



AD301A 

*575 



LA30-18A 

514-55 



303B/M 

166-169 


Panasonic 

MN3001 

571-98 




547-52 


Motorola 

MC3018 

199-33 

3030 

Intech 

3030 

571-28 


RCA 

CA3001 

513-40 



AD301AL 

★ 575 


National 

LM3018 

514-21 


Motorola 

MC3030 

199-11 




1 103-13 




534-46 




514-56 


RCA 

CA3030 

532-151 


Signetics 

N3001 

869-13 


AMD 

LM301 

548-18 



LM3018A 

514-24 




545-50 




1130- 3 



LM301A ' 

547-51 




514-57 



CA3030A 

532-152 




1130- 4 


Fairchild 

mA301A 

547-53 


Plessey 

SL3018 

514-61 




539-42 

3002 

Fairchild 

SH3002C 

366-29 


Intersil 

301A . 

547-54 



SL3018A 

514-62 

3031 

Motorola 

MC3031 

187-148 



SH3002M 

366-30 



301ALN 

548-10 


RCA 

CA3018 

514-68 

3032 

IPI 

IPL3032 

571-172 


Intel 

M3002 

869- 8 


in 

in301-1 

166-145 




1103-16 


Motorola 

MC3032 

188-52 



3002 

869- 7 



ITT301-5 

166-146 



eA3018A 

514-69 

3033 

Motorola 

MC3033 

188-16 


Micro Net 

MN3002 

376-42 


Micro Net 

MN301 

376-16. 

3019 

Motorola 

MC3019 

199-22 


RCA 

CA3033 

530-14 



MN3002H 

376-43 



MN301H 

376-17 


RCA 

CA3019 

1103-17 




544-27 


Motorola 

MC3002 

190-171 


Micro PowdWPSSOI 

514-11 

302 

Fairchild 

M302C • 

528-38 




1102- 2 


Panasonic 

MN3002 

571-99 


Motorola 

MLM301A 

547-54 


Intersil 

302 

528-39 




1102- 2 

)- 

RCA 

CA3002 

513-41 


National 

LM301 

1 100- 9 


ITT 

in302-1 

166-175 



CA3033A 

529-125 




523-26 




1100-10 



117302-5 

^ 166-176 




544- 7 




1 103- 1 



LM301A 

548- 3 


Micro Pow€MPSS02 

514-12 




1102- 2 



* 

1103- 1 




1100-18 


National 

LM302 

528-37 




1102- 2 


Signetics 

N3002 

869- 9 




1101- 1 




1 97- 8 

3034 

Motorola 

MC3034 

188-162 




1130-3 




1101- 2 




1104-19 

3035 

RCA 

CA3035 

512-174 




1130- 4 




1101- 5 


Panasonic 

AN302 

527-48 




513-93 

\ 

Siliconix 

SI3002A 

366-21 


Panasonic 

AN301 

527-47 


Silicon G 

SG302 

528^36 




526-54 



SI3002B 

366-22 


Plessey 

SL301 

514-25 


Siliconix 

DG302 

★ 509 

3036 

Fairchild 

mA3036M 

514-76 

3003 

Intel 

M3003 

869-24 


Raytheon 

LM301A 

> 544-21 




1117- 5' 


RCA 

CA3036 

514-79 



3003 

869-23 


RCA 

CA301A 

548- 5 



DG302A 

367-27 

3037 

RCA 

CA3037 

545-42 


Micro Net 

MN3003 

377-37 


Signetics 

LM301A 

548- 6 



DG302B 

367-28 



CA3037A 

539-35 



MN3003H 

377-38 


Silicon G 

SG301A 

548- 7 



DG302C 

367-29’ 

3038 

RCA 

CA3038 

532-153 


Motorola 

MC3003 

190-168 


Siliconix 

D6301 

★ 509 


Teledyne S 302 A/C 

166-98 




545-51 


Panasonic 

MN3003 

571-94 




1117- 5 




167- 4 



CA3038A 

532-154 

3004 

Micro Net 

MN3004 

377-40 



DG301A 

365-33 



302B/M 

166-99 




539-43 



MN3004H 

377-41 



DG301B 

365-34 




167- 5 

304 

Fairchild 

mA304C 

570-30 


Motorola 

MC3004 

187-54 



DG301C 

365-35 

3020 

Intech 

3020 

571-26 


Motorola 

MLM304G 

570-31 


RCA 

CA3004 

513-42 


Teledyne C CSR301 

382-43 


Micro Net 

MN3G20 

376-51 


National 

LM304 

570-32 




1103- 5 




396-60 



MN3020H 

376-52 




1115- 5 

3005 

Micro Net 

MN3005 

377-25 


Teledyne S LM301A 

548- 8 


Motorola 

MC3020 

189-16 




1115- 9 



MN3005H 

377-26 



301 A/C 

166-91 


RCA 

CA3020 

513-47 




1115-10 


Motorola 

MC3005 

186- 3 




166-149 




521-112 




1115-11 


RCA 

CA3005 

513-43 



30 IB/M 

166-92 




1102-11 


Panasonic 

AN304 

527-50 




523-27 




166-150 




1102-11 


Raytheon 

LM304 

570-33 




> 524-112 


Tl 

LM301A 

548- 9 



CA3020A 

513-48 


Silicon G 

SG304 

570-34 




1103- 5 

3010 

Intech 

3010 

571-31 




1102-11 




570-65 




1103- 5 


IPI 

IPL3010 

571-170 

3021 

Motorola 

MC3021 

189-103 


Siliconix 

DG304 

★ 509 




1103- 5 


Micro Net 

MN3010 

376-23 


RCA 

CA3021 

513-49 




1117- 5 




1106- 1 



MN3010H 

376-24 




1103- 4 



DG304A 

363-30 




1106- 1 


Motorola 

MC3010 

185- 5 

3022 

Motorola 

MC3022 

189-146 



DG304B 

363-31 




1106- 1 


RCA 

CA3010 

545-40 


RCA 

CA3022 

513-50 



DG304G 

363-32 

3006 

Micro Net 

MN3006 

376-65 


i ,, 


1102- 4 




1103- 4 


Teledyne S LM304 

570-35 



MN3006H 

376-66 



CA3010A 

539-33 

3023 

Motorola 

MC3023 

188-113 


Tl 

LM304 

570-36 


Motorola 

MC3006 

183-102 

3011 

Motorola 

MC301 1 

183-59 


RCA 

CA30?3 

513-51 

3040 

Intech 

3040 

573-146 


RCA 

CA3006 

513-44 


National 

LM30ir 

513-27 




1103- 4 


RCA 

CA3040 

1103- 2 




523-28 


RCA 

CA301 1 

513-45 

3024 • 

Motorola 

MC3024 

185-73 

3041 

Intech 

3041 

573-142 




524-113 




. 1 106- 1 

3025 

Motorola 

MC3025 i 

185-74 


RCA 

CA3041 

523-68 




1103- 5 

3012 

Motorola 

MC3012 

185-119 

3026 

Fairchild 

/*A3026 

514-177 




526-118 




1103- 5 


RCA 

eA3012 

513-46 


Lithic Sys 

LA3026 

514-179 




1107-12 




1103- 5 




52^-29 


Motorola 

MC3026 

183-71 




1107-12 


Sprague 

ULN-3006 

203-153 




1106- 1 


National 

LM3026 

■514-180 

3042 

RCA 

CA3042 

523-69 




571-161 




1106- 1 


RCA 

CA3026 

514-182 




526-119 




1117- 6 




1 106- 2 

3028 

Lithic Sys 

LS3028 

513-12 




1107-12 




1117- 6 




1106- 2 


Motorola 

MC3028 

179-53 




1107-12 


Arranged alphanumerically from left to right 
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1C MASTER 


Bate 

Numbar 

Source 

Davica 

Paga>Lina 

Baaa 

Numbar 

Sourca 

Davica 

Paga-Una 

Baaa 

Numbar 

Sourca 

Davica 

Paga-Una 

Baaa 

Numbar 

Sourca 

Davica 

Paga-Una 

3043 

RCA 

CA3043 

523-70 

3058 

Silicon G 

SG3058 

573-173 

3070 

RCA 

CA3070 

525-120 

3082 

Plessey 

SL3082 

515-25 




526-120 

3059 

RCA 

CA3059 

573-170 

3071 

National 

LM3071 

525-89 


RCA 

CA3082 

515-26 

3044 

8CA 

CA3044 

525-10 




1113-19 


RCA 

CA3071 

525-121 


Silicon G 

SG3082 

515-27 




1107-11 




1114- 1 

3072 

RCA 

CA3072 

525-122 

3083 

Plessey 

SL3083 

514-161 

3045 

Fairchild 

mA3045M 

514-116 




1114- 2 

3075 

Fairchild 

#tA3075 , 

523-42 


RCA 

CA3083 

514-163 


Lithic Sys 

U3045 

514-119 




1116-15 




1105- 5 


Silicon G 

SG3083 

514-166 


National 

LM3045 

514-124 


Silicon G 

SG3059 

573-174 




1105- 6 

3084 

RCA 

CA3084 

515-17 


Plessey 

SL3045 

514-137 

306 

AMD 

LM306 

517-20 


National 

LM3075 ' 

523-58 

3085 

RCA 

CA3085 

569-14 


RCA 

CA3045 

514-142 


Hughes 

306 

527-74 


RCA 

CA3Q75 

523-72 




1115-19 


Silicon G 

SG3045 

514-150 


Micro Net 

MN306 

376-53 




526-122 



CA3085A 

569-42 

3046 

Fairchild ^ 

/iA3046C 

514-117 


National 

LM306 

517-17 

3076 

RCA 

CA3076 

523-31 



CA3085B 

570-19 


Lithic Sys 

LA3046 

514-120 




1104-19 

3078 

RCA 

CA3078 

521- 7 

3086 

Fairchild 

/IA3086C 

514-118 


National 

LM3046 

514-125 


Raytheon 

LM306 

517-18 




531-113 


Lithic Sys 

LA3086 

5i4-121 


Plessey 

SL3046 

514-138 


Siliconix 

DG306 

★ 509 




542- 3 


National 

LM3086 

514-125 


RCA 

CA3046 

514-144 




1117- 5 



CA3078A 

531-114 


Plessey 

SL3086 

514-139 


Silicon G 

SG3046 

514-151 



DG306A 

367-30 




541-17 


RCA 

CA3086 

514-143 

3047 

RCA 

CA3047 

544-28 



DG306B 

, 367-31 

3079 

RCA 

CA3079 

573-171 

3088 

RCA 

CA3088 

521-28 



CA3047A 

529-126 



DG306C 

367-32 




1114- 2 




1105-23 




544- 8 


Teledyne S 306A/C 

167-23 




1116-15 

3089 

Fairchild 

mA3089 

523-43 

3048 

RCA 

CA3048 

512- 3 



306B/M 

167-24 


Silicon G 

SG3079 

573-175 


National 

LM3089 

523-59 




522-37 


Tl 

LM306 

517-19 

308 

AD 

AD308 

★ 575 


RCA 

CA3089 

523-73 




571- 3 

3060 

Motorola 

MC3060 

181-171 




547-24 




1106- 3 




1101-20 




1 94- 7 



AD308A 

★ S75 


Signetics 

CA3089 

523-78 




1101-20 


RCA 

CA3060 

512-117 




534-85 

309 

Fairchild 

mA309C 

562-55 




1101-20 




512-118 


AMD 

LM308 

547-23 


Motorola 

MLM309 

562-59 

3049 

Lithic Sys 

LA3049 

515- 7 




531-135 



LM308A 

534-34 



MLM309G 

562-16 




524-116 




531-136 


Fairchild 

MA308AC 

534-36 


National 

LM309 

1 115-12 


RCA 

CA3b49 

515- 8 




556- 8 



/iA308C 

547-25 



LM309H 

562-19 




524-114 




556-13 


Intersil 

LM308 

547-26 



LM309K 

562-65 

305 

AMD 

LM305 

569-16 




556-16 



308A 

534-37 


Raytheon 

LM309H 

562-28 



LM305A 

570- 7 



CA3060A 

512-119 



308LN 

547-35 



LM309K 

562-71 


CMA 

FX305 - 

561- 5 




531-137 


Motorola 

MLM308 

547-27 


Signetics 

LM309DA 

562-77 


Fairchild 

mA305AC 

570- 8 



CA3060B 

512-120 



MLM308A 

534-38 



LM309DB 

562-31 



mA305C 

569-17. 




531-138 


National 

LM308 

547-28 


Silicon G 

SG309K 

562-81 


Intersil 

305 

569-18 

3061 

Motorola 

MC306T 

181-43 




1 100-11 



SG309T 

562-34 



305A 

570- 9 




1 94- 7 




1101- 4 


Tl 

LM309 

562-37 


Motorola 

MLM305 

569-19 



MC3061P 

1111-10 




1101-13 

3090 

RCA 

CA3090A 

523-134 


National 

LM305 

569-20 

3062 

Motorola 

MC3062 

181-44 



LM308A 

534-39 



CA3090AQ 

1106- 4 




1115- 6 




1 94^ 7 




1 114-14 

3091 

RCA 

CA3091 

572-88 




1115-10 




1113- 2 




1115-12 

3093 

RCA 

CA3093 

515-82 




1115-11 


RCA , 

CA3062 

572-49 


PMI 

PM308 

547-30 

3094 

RCA 

CA3094 

167-62 



LM305A 

570-10 




1116-14 



PM308A 

534-40 




512-130 


Panasonic 

AN305 

527-51 

3063 

Motorola 

MC3063 

181-45 


Raytheon 

LM308 

547-32 




521-113 


Plessey 

SL305 

514-78 

3064 

Fairchild 

mA3064 

524-174 



LM308A 

534-42 




529-106 


Raytheon 

LM305 

569-21 


in 

in3064 

524-177 


RCA 

CA308 

547-31 




531-117 



LM305A 

570-13 


National 

LM3064 

525- 3 



CA308A 

534-41 




532- 8 


Silicon G 

SG305 

569-22 


RCA 

CA3064 

525-1 T 


Signetics 

LM308 

547-33 




545-29 



SG305A 

, 570-12 

3065 

Fairchild 

M3065 

523-41 



LM308A 

534-43 




1114- 3 


SilioMiix 

DG305 

*509 




526-90 


Silicon G 

SG308 

547-34 




1114- 3 




1117- 5 


in 

in3065 

523-45 



SG308A 

534-44 




1114- 3 



DG305A 

365-36 




526-94 

3080 

RCA 

CA3080 

. 512-120 




1114- 3 



DG305B 

365-37 


National 

LM3065 

523-57 




522- 8 




1114- 3 



DG305C 

365-38 




526-103 




524-32 




1114- 3 


Teledyne S LM305A 

570-14 


RCA 

CA3065 

523-71 




531-37 




1114- 3 


Tl 

LM305 

569-23 




526-121 




531-115 



CA3094A 

167-63 



LM305A 

570-15 

3066 

RCA 

CA3066 

525-118 




542- 8 




512^131 

3050 

intech 

3050 

571- 7 

3067 

Fairchild 

M3067 

525-59 




1101-21 




531-118 


Motorola 

MC3050 

179-112 


National 

LM3067 

525-87 




1101-21 




532-13 




1 94- 7 


RCA 

CA3067 

525-119 




1101-21 




545-30 


RCA 

CA3050 

515-12 




1107-14 




1101-21 



CA3094B 

167-64 

3051 

Burr*Brown3051 

541- 5 

3068 

RCA 

CA3068 

524-123 




1101-21 




512-132 


Motorola 

MC3051 

179-113 




527-22 




1101-21 




531-119 




1 94- 7 




1107-13 




1114- 2 




532-16 


RCA 

CA3051 

515-13 




1107-13 




1114- 2 




545-31 

3052 

Burr-Brown3G52 

541-51 

307 

AMD 

LM307 

547-40 




1114- 2 

3095 

RCA 

CA3095 

515-69 


Motorola 

MC3052 

180-23 


CMA 

FX307 

560-99 




1114- 2 




1103-18 




1 94- 7 


Fairchild 

mA307C 

547-41 




1114- 2 

3096 

RCA 

dA3096 

514-158 


RCA 

CA3052 

512- 4 


Intersil 

307 

547-42 




1114- 2 



CA3096A 

514-159 




522-38 


Motorola 

MLM307 

547-43 



CA3080A 

512-125 

3097 

RCA 

CA3097 

515-79 

3053 

Burr-Brown3053 

547- 7 


National 

LM307 

547-44 




522- 9 

3098 

RCA 

CA3098 

203-173 


Motorola 

MC3053 

180-16 


Raytheon 

LM307 

544-22 



V 

524-33 




571-105 


National 

LM3053 

512-47 


RCA 

CA307 

547-46 




53T-38 

3099 

RCA 

CA3099 

203-174 

3054 

Fairchild 

mA3054 

514-178 


Signetics 

LM307 

547-47 




531-116 




571-106 


Motorola 

MC3054 

179-164 


Silicon G 

SG307 

547-48 




542- 9 

31 

Burr-BrownUAF31 

571-14 


National 

LM3054 

514-181 


Siliconix 

DG307 

★ 509 




1101-21 

31L01 

AMD 

31L01C 

617-36 


RCA 

CA3054 

514-183 




1117- 5 




1101-21 



31L01M 

617-37 

3055 

Burr-Brown3055 

541- 6 



DG307A 

366-38 




1101-21 

310 

AMD 

LM310 

528-23 


Motorola 

MC3055 

179-114 



DG307B 

366-39 




1 101-21 


Fairchild 

/iA310C 

528-24 

3056 

Burr-Brown3056 

541-50 



DG307C 

366-40 




1101-21 


Intersil 

310 

528-25 

3057 

Burr-Brown3057 

547- 6 


Teledyne S 307A/C 

167-26 




1101-21 


Micro PowdWPS310 

514-14 

3058 

Lithic Sys 

LS3058 

513-13 



307B/M 

167-27 

3081 

Plessey 

SL3081 

515-19 


Motorola 

MLM310 

528-26 


RCA 

CA3058 

573-169 


Tl 

LM307 

547-49 


RCA 

CA3081 

515-20 


National 

LM310 

528-27 




1116-15 

3070 

National 

LM3070 

525-88 


Silicon G 

SG3081 

515-21 




1110-'6 
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PART NUMBER INDEX 


Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Peg^-Line 

Beee 

Number 

Source 

Device 

Pege-Line 

310 

Signetics 

TAA310A 

522-11 

3118 

Silicon G 

SG3118A 

534-45 

3140 

RCA 

CA3140B 

532-15 

320 

Silicon G 

SG320-05K 

565-102 


Silicon G 

SGS 10 

528-22 

3119 

Motorola 

MC3119 

199-23 




536-31 


/ 

'SG320-05T 

565-89 

3100 

Gl 

CK3100 

522-180 

312 

AMO 

LM312 

547-19 


Tl 

TMS3140 

633-37 



SG320-12K 

566-101 


Micro Net 

MN3100 

377-28 


ITT 

ITT312-1 

166-121 

3141 

Tl 

TMS3141 

633-39 



SG320-12T 

566-88 


Motorola 

MC3100 

186-99 



ins 12-5 

166-122 

3142 

RCA 

CAS 142 

526-80 



SG320-15K 

567-17 


RCA 

CAS 100 

532-141 


Micro Net 

MN312 

378-18 


Tl , 

TMS3142 

633-45 



SG320-15T 

567- 4 




545-43 




1108-15 

3143 

RCA 

CAS 143 

525-131 



SG320-5.2K 

566-15 

31000 

Mostek 

MK3 1000-3 

627-60 



MN312H 

378-19 

3144 

RCA . 

CA3144 

525-132 



SG320-5.2T 

566-10 

3101 

AMD 

31Q1 

616-108 



MN312R 

378-24 

3145 

National 

LM3145 

514-130 

320H05 

National 

LM320H05 

565-85 


Intel 

M3i01 

617-24 


Micro PowdWPSS 1 2 

514-16 



LM3T45A 

514-131 

320H06 

National 

LM320H06 

566-29 



M3101A 

616-93 


National 

LM312 

547-20 


Plessey 

SL3145 

514-140 

320H08 

National 

LM320H08 

566-51 



3101 

616-109 


Raytheon 

LM312 

547-21 

3146 

National 

LM3146 

514-132 

320H09 

National 

LM320H09 

566-69 



3101A 

616-80 


Teledyne S312A/C 

166-124 



LM3146A 

514-133 

320H12 

National 

LM320H12 

566-85 


Motorola 

MC3101 

184-10 



312B/M 

166-125 


Plessey 

SL3146 

514-141 

320H15 

National 

LM320H15 

566-111 


Signetics 

N3101A 

616-86 


Toshiba 

TMM312 V 

620-120 


RCA 

CAS 146 

514-145 

320H18 

National 

LM320H18 

567-31 



S3101A 

616-102 



TMM312-1 

620-95 



CA3146A 

514-146 

320H24 

National 

LM320H24 

567-57 


Tl 

TMS3101 

632-98 

3120 

Motorola 

MC3120 

189-17 


Silicon G 

SGS 146 

514-152 

320H5.2 

National 

LM320H5.2 

566- 6 

31013 

AMO 

31013 

617-23 


RCA 

CAS 120 

526-79 

3147 

RCA 

CA3147 

526-22 

320K05 

National 

LM320K05 

565-97 

3102 

Motorola 

MC3102 

190-172 




1107-16 

375 

Panasonic 

ANSI 5 

521-147 

320K06 

National 

LM320K06 

566-39 


RCA 

CA3102 

515- 9 


Sanken 

SI3120E 

564-10 


Siemens 

TCA315 

530- 6 

320K08 

National 

LM320K08 

566-61 

3103 

Motorola 

MC3103 

190-169 


Tl 

TMS3120 

632-88 



/ 

551-36 

320K09 

National 

LM320K09 

566-75 

3104 

Intel 

3104 

192-41 

3121 

Motorola 

MC3121 

189-104 

3150 

Motorola 

MC3150 

179-115 

320K12 

National 

LM320K12 

566-96 




616- 7 


RCA 

CAS 121 

525-123 




I 94- 7 

320K15 

National 

LM320K15 

567-12 


Motorola 

MC3104 

187-55 


Tl 

TMS3121 

632-73 


Sanken 

SI3150E 

564-61 

320K18 

National 

.LM320IC18 

567-35 

3105 

Motorola 

MC3105 

186- 4 

3122 

Motorola 

MC3122 

189-147 

3151 

Motorola 

MC3151 

179-116 

320K24 

National 

LM320K24 

567-63 

3106 

Intel 

3106 

618-93 


Tl 

TMS3122 

632-46 




t 94- 7 

320K5.2 

National 

LM320K5.2 

566-18 



3106-8 

618-91 

3123 

Motorola 

MC3123 

188-114 


Toshiba 

T3151 

867-105 

320M05 

National 

LM320M05 

565-86 



3106A 

618-60 


RCA 

CA3123 N 

521-29 

3152 

Motorola 

MC3152 

180-24 

320M06 

National 

LM320M06 

566-30 


Motorola 

MC3106 

183-103 


Tl 

TMS3123 ^ 

632-47 




f 94- 7 

320M08 

National 

LM326M08 

566-52 

3107 

Intel 

3107 

618-94 

3124 

Motorola 

MC3124 

185-75 

3153 

Motorola 

MC3153 

180-17 

320M09 

National 

LM320M09 

566-71 



3107-8 

618-92 

3125 

Motorola 

MC3125 

. 185-76 

3154 

Motorola 

MC3154 

179-165 

320M12 

National 

LM320M12 

566-91 



3107A 

618-61 


RCA 

CAS 125 

525-124 

3155 

Motorola 

MC3155 

179-117 

320M15 

National 

LM320M15 

567- 7 


Motorola 

MC3107 

186-49 

3126 

Motorola 

MC3126 

183-72 

316 

AMD 

LM316 

549-10 

320M18 

National 

LM320M18 

567-32 

3108 

Motorola 

MC3108 

170-172 


NationsI 

LM3126 

525-90 



LM316A 

540-11 

320M24 

National 

LM320M24 

567-59 

3109 

Motorola 

MC3109 

171-52 


RCA 

CAS 126 

525-125 


National 

LM316 

549-12 

320M5.2 

National 

IM320M5.2 

566- 7 

311 

AD 

AD311 

*579 



CA3126Q 

1107-15 



LM316A 

540-13 

320T05 

National 

LM320T05 





517-41 


Tl 

TMS3126 

632-94 


Panasonic 

ANSI 6 

527-52 

320T06 

National 

LM320T06 

566-40 


AMD 

LM3T 1 

517-52 

3127 

Plessey 

SL3127 

514-171 


Raytheon 

LM316 

549-14 

320T08 

National 

LM320T08 

566-62 


Fairchild 

mAF311 

518-3 


RCA 

CA3127 

514-172 



LM316A 

540-15 

320T09 

National 

LM320T09 

566-76 



iiA311C 

517-42 




523-104 

3160 

Motorola 

MC3160 

181-172 

320T12 

National 

LM320T12 




CCDS 11 

571-52 




524-116 




11 94- 7 

320T15 

National 

LM320T15 

567-13 


Intersil 

311 

517-43 


Tl 

TMS3127 

632-99 

3161 

Motorola 

MC3161 

181-46 

320T18 

National 

LM320T18 

567-36 


ITT 

ITT311-1 

166-109 

3128 

Motorola 

MC3128 

179-54 

3162 

Motorola 

MC3162 

181-47 

320T24 

National 

LM320T24 

567-64 



ITT311-5 

166-110 


RCA 

CAS 128 

525-125 




-f 94- 7 

320T^.2 

National 

LM320T5.2 

566-19 


Micro Net 

MN311 

377-92 


Tl 

TMS3128 

633-22 

3163 

Motorola 

MC3163 

. 181-48 

3200 

Gl 

CK3200 

522-181 



MN311H 

377-93 

3129 

Motorola 

MC3129 

179-58 

317 

National 

LM317 

569-84 


Mostek 

MK3200 

627-98 


Micro PowdMPS31 1 

514-15 


Tl 

TMS3129 

633-32 


Tl 

LM317 

569-87 

3205 

Intel 

3205 

177-112 


Motorola 

MLM311 

517-44 

313 

Hughes 

313 

527-75 

3170 

RCA 

CA3170 

525-133 

3207 

Intel 

3207A 

394-103 


National 

LF311 

518- 4 


National 

LM313 

572-173 

318 

AMD 

LM318 

/ 530-25 



3207A-1 

394^104 



LM311 

517-45 


Panasonic 

ANSI 3 

521-175 




550- 7 


in 

in3207 

394-105 




moi- 5 


Teledyne S 31 3A/C 

166-126 


Fairchild 

/iA318 

530-32 


Signetics 

3207A 

394-110 




f 104-17 



3:13B/M 

166-127 



LM318 

550- 8 



3207A-1 

394-111 




1 104-20 


Toshiba 

TMM313 

622-13 


Hughes 

318 

527-76 

3208 

Intel 

3208A 

398-152 




1114- 8 



TMM313-1 

621-105 


Micro PowdWPSS 1 8 

514-40 

321 

in 

in321-1 

166-160 


Raytheon 

LM311 

517-48 

3130 

Motorola 

MC3130 

199-12 


National 

LM318 

530-37 



in321-5 

166-161 


RCA 

CA311 

517-47 


RCA 

CAS 130 

532- 4 




550- 9 


National 

LM321 

512-141 


SGS 

TBASli 

526-81 




550-41 




1 101- 6 




f 114-14 


Signetics 

LM311 

517-49 



CA3130A 

532- 5 




flOl- 6 



LM321A 

512-144 


Silicon G 

SG311 

517-50 




541-16 


Raytheon 

LM318 

530-41 


Teledyne S 321 A/C 

166-170 


Teledyne SLM3 11 

517-51 



CAS 1 SOB 

532- 6 




550-12 



32 IB/M 

166-171 



311A/C 

166-111 




536-29 


Tl 

LM318 

530-44 

3210 

Intel 

3210 

1(121-16 



31 IB/M 

166-112 


Tl 

TMS3130 

633-36 




550-11 


Micro Net 

MN3210 

378-69 


Tl 

LM311 

517-40 

3131 

Motorola 

MC3131 

187-149 

3181 

Toshiba 

T3181 

867-103 

3211 

Micro Net 

MN32ir 

378-79 


Toshiba 

TMM311 

/ 620-119 


RCA 

CA3131 

521-152 



T3181A 

612-15 

32112 

Hitachi 

HD32112 

632-29 



TMM311-1 

620-94 


. Tl 

TMS3131 

633-38 



T3181B 

612-16 

3212 

Intel 

M3212 

869-27 

3110 

Motorola 

MC3M0 

185- 6 

3132 

Motorola 

MC3132 

188-53 

3183 

Plessey 

SL3183 

514-162 



3212 

869-26 

,3111 

Hitachi 

HD3111 

524-45 


RCA 

CAS 132 

521-153 


RCA 

CAS 183 

514-164 


Micro Net 

MN3212 

378-17 


Motorola 

MC3111 

183-60 


71 

TMS3132 

633-44 



CA3183A 

514-165 

3213 

Hitachi 

HD3213 

628- 7 

3112 

Motorola 

MC3112 

185-120 

3133 

Motorola 

MC3133 

188-17 


Silicon G 

SGS 183 

514-167 

3214 

Hitachi' 

HD3214 

628- 8 


Tl 

TMS3112 

632-45 


Tl 

TMS3133 

633-80 



SG3183A 

514-168 




628- 9 

3113 

Tl 

TMS3113 

633-35 

3134 

Motorola 

MC3134 

188-163 

319 

AMD 

LM319 

519-29 


Intel 

M3214 

869-21 

3114 

AMO 

TMS3114 

633-15 


RCA 

CA3134 

526-123 


Micro Net 

MN319 

377- 9 



3214 

869-20 


Tl 

fMS3114 

633-19 

3135 

Tl 

TMS3135 

632-92 


National 

LM319 

519-30 

3216 

Intel 

M3216 

869-16 

3115 

Motorola 

MC3115 

184-120 

3137 

RCA 

CAS 137 

525-130 


Signetics 

LM319 

519-31 



3216 

869-15 

3116 

Motorola 

MC3116 

184-121 


Tl 

TMS3137 

632-109 

3190 

Toshiba 

T3190 

867-95 


Toshiba 

T3216 

867-101 

3118 

Motorola 

MC3118 

199-34 

3138 

RCA 

CAS 138 

514-102 

32 

Burr-BrownVFC32 ' 

573-149 

3217 

Silipon G 

SG3217 

546-19 


National 

LM3118 

514-58 



CA3138A 

514-103 


Reticon 

TAD-32 

11119-15 

3218 

Toshiba 

T3218 

867-97 



IM3118A 

514-59 


Tl 

TMS3138 

633-28 



TAD32 

573-101 

322 

in 

in322-1 ^ 

166-147 


Pleisey 

SL3118 

514-62 

3139 

RCA 

CA3139 

525-12 

32X32 

Reticon 

RA32X32 

572-18 



tn322-5 

166-148 



SL3118A 

514-67 


Tl 

TMS3139 

633-33 

320 

Exar 

XR320 

561-74 


National 

LM322 

561-81 


RCA 

CA3118 

514-70 

3140 

RCA 

CA3140 

532-12 


Panasonic 

AN320 

525- 7 


Teledyne S 322A/C 

166-151 



CA3118A 

514-71 




550-42 


Signetics 

TAA320 

512-114 



322B/M 

166-152 


Silicon G 

SG3118 

547-22 



CA3140A 

542-12 



TAA320A 

512-115 

3222 

Intel 

3222 

394- 3 
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Bate 

Number 

Source 

Device 

Page-Line 

Bate 

Number 

Source 

Device 

Pege-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Pege-Une 

3225 

Intel 

3225 

f 121-16 

3301 

Intel 

M3301A 

624-76 

3341 

Fairchild 

3341 

632-75 

3401 

Fairchild 

mA3401C 

558-55 

3226 

Intel 

M3226 

869-18 



3301 A 

624-48 



3341 A 

608-60 


Motorola 

MC34dl 

532-44 



3226 

869-17 


Motorola 

MC3301 

532-52 


in 

in3341 

608-61 




558-56 

323 

ITT 

in323-1 

' 166-177 




558-49 

3342 

Fairchild 

3342 

632-71 


National 

LM3401 

532-43 


V 

in323-5 

166-178 


National 

LM3301 

532-53 


in 

tn3342 

608-62 




558-53 


National 

LM323 

562-95 




558-52 




632-72 


Raytheon 

RC3401 

532-46 


Silicon G 

SG323 

562-92 


Raytheon 

RC3301 

532-54 

3343 

Fairchild 

3343 

632-82 




558-57 


Teledyne S 32 3 A/C 

167- 6 




558-50 




633-16 


RCA 

CA3401 

532-45 



323B/M 

167- 7 

3302 

Fairchild 

mA3302C 

520-48 

3346 

Fairchild 

3346._. 

633-43 




558-57 

3232 

Intel 

3232 

394- 6 


Intel 

3302A 

625-40 


Motorola 

MC3346 

514-122 


Silicon G 

SG3401 

513-63 


Motorola 

MC3232A 

394- 7 



3302A-4 

625-49 

3347 

in 

in3347 

632-85 


Tl 

TMS3401 

628-81 

324 

AMD 

LM324 

532-58 



3302AL.6, 

625-50 

3348 

Fairchild 

3348 

632-42 


Toshiba 

TD3401 

187-18 




558- 3 


Motorola 

MC3302 

520-47 

3349 

Fairchild 

3349 

632-43 

34015 

Fairchild 

34015BC 

630-102 


Exar 

XR324 

532-63 


National 

LM3302 

520-53 

335 

in 

in335-1 

166-19 



3401 5BM 

630-108 




558- 6 


Raytheon 

RV3302 

520-49 



in335-5 

166-20 

3402, 

Silicon G 

SG3402 

572-91 


Fairchild 

mA324 

53^66 


Signetics 

MC3302 

520-50 


Micro Net 

MN335 

376-67 

3403 

Exar 

XR3403 

532-100 




558- 5 


Silicon G 

SG3302 

520-51 


Siemens 

TCA335 

551 -37 




558-32 


Intersil 

LM324 

532-69 


Teledyne S 3302 

520-52 


Teledyne S 335A/C 

166-23 


Fairchild 

mA3403 

558-33 




558- 8 

3303 

Exar 

XR3303 

532-99 



335B/M 

166-24 



MA3403C 

532-103 


in 

in324-1 

166-162 




558-26 

3351 

Fairchild 

3351 

1121-13 


Motorola 

MC3403 

532-106 



in324-5 

166-163 


Fairchild 

mA3303C 

532-102 

33511 

Fairchild 

33511 

608-55 




558-34 


Motorola 

MLM324 

532-70 




558-27 

33522 

Fairchild 

33522 

608-49 


Raytheon RC3403 

★ 586 




558- 9 


Motorola 

MC3303 

532-105 

3355 

Fairchild 

3355C 

633-81 




★ 586 


National 

LM324 

532-73 




558-28 

3357 

Fairchild 

3357-1 

632-91 




532-108 




558-10 



,MPQ3303 

514-95 



3357-2 

632-84 




558-35 



LM324A 

556-27 


Sprague 

ULN-3303 

203-171 


in 

in3357 

632-90 



RC3403A 

★ 586 


Raytheon 

L,M324 

532-79 




561-60 

3359 

Motorola 

MC3359 

573-164 




557-46 




558-13 




f 96-12 

3360 

Motorola 

MC3360 

521-101 



RM3403 

532-109 


RCA 

CA324 

532-76 




1 96-12 

3370 

Motorola 

MC3370 

573-165 



RV3403 

★ 586 




558-12 

3304 

Intel 

3304A 

625-101 

3380 

Motorola 

MC3380 

203-161 




532-111 


Signetics 

LM324 

532-82 



3304A-4 

625-108 




; 573-41 



RV3403A 

★ 586 




558-15 



3304AL-6 

625-103 

3383 

Fairchild 

3383 

628-39 




★ 586 


Silicon G 

SG324 

532-85 


Sprague 

ULN -3.304 

203-178 

3386 

Motorola 

MC3386 

514-123 




557-47 




558-18 




561-60 

339 

AMD 

LM339 

520-21 




558-37 


Teledyne S 324A/C 

166-172 




K 96-12 



LM339A 

519-46 


Toshiba 

TD3403 

187-19 



324B/M 

166-173 




H 96-12' 


Fairchild 

;tA339C 

520-22 

3404 

Intel , 

3404 

191-33 


Tl 

LM324 

532-88 

3305 

Sprague 

ULN-3305 

203-182 


Intersil 

LM339 

520-24 


Toshiba 

TD3404 

170-150 




558-20 




f 96-12 



LM339A 

519-48 

3405 

Toshiba 

TD3405 

171-31 

3240 

Sanken 

SI3240E 

565-44 

bo6 

Sprague 

ULN-3306 

203-186 


Motorola 

MLM339 

520-26 

3406 

Toshiba 

TD3406 

178-100 


Teledyne P 3240 

367-13 




H 96-12 



MLM339A 

519-50 

3407 

Toshiba 

TD3407 

178-56 

3242 

Intel 

3242 

394- 9 

331 

Hybrid Sys DAC331M-10 

377-24 


National 

LM339 

520-28 

3408 

Intel 

3408A 

398-154 

3245 

Intel 

3245 

394-80 



DAC331M-12 

378-31 




f 104-18 


Motorola 

MC3408 

376-37 


Motorola 

MC3245 

394-82 



DAC33fM-8 

376-40 



LM339A 

519-53 


Toshiba 

TD3408 

183-180 

325 

Hughes 

325 

527-77 


Pahasonic 

AN331 

526-75 


Raytheon 

LM339 

520-30 

3409 

Plessey 

MP3409 

628-20 


in 

in325-1 

167- 9 


SGS 

TBA331 

514-147 


RCA 

CA339 

520-32 1 


Tl 

TMS3409 

628-21 



in325-5 

167-10 


Teledyne S 331 A/C 

167-60 



CA339A . 

519-52 


Toshiba 

TD3409 

184-42 


Micro Net 

MN325 

377-29 



331B/M 

167-61 


Signetics 

LM339 

520-34 1 

341 

National 

LM341-12 

563-108 


National 

LM325 

567-102 

,3310 

Motorola 

MC3310 

523-25 


■'1 

LM339A 

520- 5 



LM341-15 

564-46 


Panasonic 

AN325 

525- 8 

332 

in 

in332-1 

167-52 


Silicon G 

SG339 

520-36 



LM341-18 

564-93 


Siemens 

TCA325 

530- 7 



in332-5 

167-53 



SG339A 

520-3 



LM341-24 

565-33 




547- 8 


Panasonic 

AN332 

526-34 


Teledyne S LM339 

520-38 



LM341-5 

562-44 


Teledyne S 325A/C 

167-13 




526-170 



LM339A 

520- 7 



LM341-6 

562-114 



325B/M 

167-14 


Teledyne S 332A/C 

166-12 


Tl 

LM339 

520-40 



LM341-8 

563-43 

3250 

Silicon G 

SG3250 

531-122 




167-54 

340 . 

National 

LM340 

HUB- 4 


Panasonic 

AN341 

526-110 




545-54 



332B/M 

166-13 



LM340-10 

563-81 


Teledyne S 341 A/C 

167-35 

3257 

Fairchild 

3257 

606-23 




167-55 



LM340-12 

. 564-18 



34 IB/M 

167-36 

3258 

Fairchild 

3258 

606-12 

3320 

Motorola 

MC3320 

521-80 



LM340-15 

564-58 

3410 

Motorola 

MC3410 

377-15 

326 

in 

in326-1 

167-11 


Toshiba 

T3320 

867-99 



LM340-18 

564-97 



MC3410C 

377-17 



in326-5 

167-12 

3321 

Motorola 

MC3321 

521-81 



LM340-24 

565-41 


Toshiba 

TD3410 

185-174 


National 

LM326 

567-90 

3322 

Intel 

3322A 

625-41 



LM340-5 

562-85' 

34107 

Toshiba 

TD34107 

181-12 


Panasonic 

AN326 

525- 9 



3322A-4 

625-51 



LM340-6 

563-16 

34121 

Toshiba 

TD34121 

195-48 


Teledyne S 326A/C 

167-15 



3322AL-4 

625-52 



LM340-8 

563-62 

3416 

Motorola 

MC3416 

372-21 



326B/M 

167-16 

1 3324 

Intel 

3324A 

625-102 



LM340LA-10 

563-77 




K115- 8 

3260 

Fairchild 

3260 

606-41 



3324A-4 

626- 3 



LM340LA-12 

563-92 


Toshiba 

TD3416 

178-81 

3262 

Fairchild 

3262A 

204- 6 

3329 

in 

in3329 

628-69 



LM340LA-15 

664-31 

3417 

Plessey 

MP3417 

628-10 




525-18 

333 

in 

in333-1 

167-46 



LM340U-18 

564-83 


Tl 

TMS3417 

628-11 



3262B 

204- 7 



in333-5 

167-47 



LM340LA-24 

565-19 


Toshiba 

TD3417 

178-37 




525-19 


Micro Net 

MN333 

376-54 



LM340LA-5 

562-10 

34192 

Toshiba 

TD34192 

175-42 

327 

National 

LM327 

. 567-94 


Teledyne S 333A/C 

167-48 



LM340LA-6 

562-101 

34193 

Toshiba 

TD34193 

173-55 


Signetics 

TBA327 

525-136 



333B/M 

167-49 



LM340LA-8 

563-31 

342 

in 

in342-l 

' 167-80 

328 

Micro Net 

MN328 

376-44 

3330 

in 

in3330 

628-66 



L340-15 

564-70 



in342-5 

167-81 



MN328B 

376-64 

3331 

in 

in3331 

628-67 


Panasonic 

AN340 

526-111 


National 

LM342-10 

563-79 


National 

LM328 

570-95 1 

334 

Harris 

HD334 

179-21 


Signetics 

LM340-15 

564-65 



LM342-12 

563-97 


Panasonic 

AN328 

526-74 


in 

in334-1 

166-26 



LM340-18 ' 

564-100 



LM342-15 

564-35 

329 

Micro Net 

MN329 

377-39 



in334-5 

166-27 



LM340-24 

565-48 



LM342-18 

564-85 


National 

LM329 

573- 5 


Panasonic 

AN334 

526-35 



LM340-5 

562-78 



LM342-24 

565-24 

330 

SGS 

M330B 

622-58 




526-171 



LM340-6 

563-13 



LM342-5 

562-20 



M330C 

622-41 


Teledyne S 334A/C 

166-30 



LM340-8 

563-56 



LM342-6 

562-104 

3300 

Gl 

CK3300 

523-12 



334B/M 

166-31 

3400 

Gl 

CK3400 

522-182 



LM342-8 

563-34 


Micro Net 

MN3300 

379-13 

3340 

Motorola 

MC3340 

524-31 



ER3400 

608-22 


Panasonic 

AN342 

525-105 

3301 

Fairchild 

/IA3301C 

532-51 

3341 

AMD 

3341 

H121- 2 


Toshiba 

TD3400 • 

186-79 


Teledyne S 342A/C 

167-83 




558-48 



3341C 

608-56 

34000 

Mostek 

MK34000-3 

627-34 



342B/M 

167-84 


Intel 

M3301A 

624-62 


Fairchild 

3341 

608-57 

3401 

Fairchild 

mA3401C 

532-42 

3420 

Motorola 

MC3420 

573-42 


K Indicates page number in Application Note Directory 
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26 


IC MASTER 1977 









BtM 

NtimlMr 

SoUfM 

Device 

Pege-Une 

Beee 

Number 

Source 

Device 

Pege-Une 

3420 

Toshiba 

TD3420 

184-174 

348 

National 

LM348 

557-41 

3421 

Toshiba 

T03421 

183-40 


Teiedyne S 348 

167-121 

3423 

Motorola 

MC3423 

572-161 

3486 

Motorola 

MC3486 

391-46 

3425 

Motorola 

MC3425 

524- 4 

3487 

Motorola 

MC3487 

387-48 

3426 

Motorola 

MC3426 

524- 5 

349 

AMD 

LM349 

557-43 


Toshiba 

TD3426 

178-136 


Fairchild 

M349 

557-44 

343 

Micro Net 

MN343 

573-75 


Hybrid Sys 0AC349 

378-50 


National 

tM343 

530-82 



DAC349M 

378-51 


Panasonic AN343 

525-106 


Panasonic AN349 

526-76 


Teiedyne S 343A/C 

166- 3 




527-11 



343B/M 

166- 4 


Teiedyne S 349A/C 

167-124 

3430 

Motorola 

MC3430 

398-136 



349B/M 

167-125 




519-33 

3490 

Motorola 

MC3490 

381-22 


Toshiba 

TD3430 

184-94 


Toshiba 

TD3490 

173-129 

3431 

Motorola 

MC3431 

398-137 

3491 

Motorola 

MC3491 

381-43 




519-34 


Toshiba 

T03491 

198-26 

3432 

Motorola 

MC3432 

398-138 

3492 

Toshiba 

TD3492 

175-113 




519-35 

3493 

Toshiba 

TD3493 

171-139 

3433 

i^orola 

MC3433 

398-139 

3494 

Motorola 

MC3494 

381-23 




519-36 

3495 

Motorola 

MC34g5 

381-11 

3437 

Motorola 

MC3437 

389-29 


Toshiba 

TD3495 

196-95 


Toshiba 

TD3437 

186-143 

3496 

Motorola 

MC3496 

381-12 

3438 

Motorola 

MC3438 

392-23 

360 

Hughes 

350 

527-78 


Toshiba 

TD3438 

187-100 


ITT 

TCA350 

524-27 

344 

National 

LM344 

530-86 




571-54 




548-36 




1119- 8 


Teledyne S 344A/C 

167-30 




1119- 8 



344B/M 

167-31 ■ 


Micro PowdMPS350 

514-34 

3440 

Motorola 

MC3440 

392- 6 


Panasonic 

AN350 

526-77 


T(»hiba 

TD3440 

185-50 




527-12 

3441 

Motorola 

MC3441 

392- 7 


Teiedyne S 350A/C 

167-70 


Toshiba* 

T03441 

176-86 



350B/M 

167-71 

3442 

Toshiba 

TD3442 

176-87 

3500 

Burr-Brown3500 SERIES 

1110-22 

3443 

Motorola 

MC3443 

392- 8 



3500A 

543-30 

3444 

Motorola 

MC3444 

571-144 



3500B 

538- 2 

3445 

F»rchild 

3445 

623-36 



3500C 

535.33 

3446 

Motorola 

MC3446 

392- 5 



3500E 

531-64 

3449 

Motorola 

MC3449 

200-172 




534-50 

345 

Plessey 

SL345 

514-49 



3500MP 

553-16 


Siemens 

TCA345 

573-137 



3500R 

543-31 

345K5.0 

National 

LM345K5.0 

566- 2 



3500S 

538- 3 

345KS.2 

National 

LM345IC5.2 

566-23 



3500T 

535-34 

3450 

Motorola 

MG3450 

391-42 


61 

CK3500 

522-147 




1122- 5 

3501 

Burr-Brown3501A 

543-11 


Toshiba 

TD3450 

189-10 



3501 B 

537-53 

3451 

Toshiba 

TD3451 

188-106 



3501C 

537-51 

3452 

Motorola 

MC3452 

391-44 



3501 R 

543-12 




1 122- 5 



350 IS 

537-54 

3453 

Motorola 

MC3453 

387-37 


National 

MM3501 

624-33 

3456 

Motorola 

MC3456 

561-108 


Silicon G 

SG3501 

568- 3 

3458 

Motorola 

MC3458 

532-37 




570-88 




554-52 



SG3601A 

568- 7 

3459 

Motorola 

MC3459 

‘ 394-49 




570-83 




|122- 5 

3502 

Hitachi 

HD3562 

628-48 

346 

Teiedyne S 346 

167-78 


Silicon 6 

SG3502 

570-90 

3460 

Motorola 

MC3460 

394-50 

3503 

Burr-Brown3503A 

552-8 




t122- 5 



3503B 

551- 9 


Toshiba 

TO3460 

189-44 



3503R 

552- 9 

3461 

Motorola 

MC3461 

398-125 



3503S 

551-10 

3466 

Motorola 

MC3466 

394-77 


Exar 

XR3503 

532-101 




561 -30 




557-21 

3467 

Fairchild 

FQ3467 

514-111 


Fairchild 

/iA3503M 

532-104 


Motorola 

MC3467 

512-168 




557-22 




572-156 


Hitachi 

HD3503 

628-87 



MHQ3467 

514-113 



HM3503 

614-36 


National 

DH3467C 

514-114 



HM3503-1 

614-18 

3468 

Fairchild 

FQ3468 

514-112 



HM3503-2 

614-34 


Motorola 

MC3468 

512-169 


Motorola 

MC3603 

532-107 




572-1.57 




557-23 

347 

Teiedyne S 347 

I 94-15 


Reytheofi RM3$03 

*586 



347A/C 

167-86 




*586 



347B/M 

167-87 




532-110 

3471 

Motorola 

MC3471 

557-32^ 




567-24 

3472 

Toshiba 

TD3472 

179-106 



RM3503A 

*586 

3473 

Toshiba 

TD3473 

181-11 



RM3503A* 

556-33 

3474 

Toshiba 

TD3474 

181-151 


Toshiba 

TD3503 

197-177 

3475 

Toshiba 

TD3475 

191-105 

3504 

Hitachi 

HD3504 

629- 4 

3476 

Motorola 

MC3476 

531-110 

3505 

Burr-Brown3505J 

548-49 




546-13 i 


Hitachi 

HD3505 

628-79 


Toshiba 

TD3476 

181-82 

3506 

6urr-Brown3506J 

543-25 

348 

AMD 

LM348 

557-36 


Hitachi 

HD3506 

628-22 


Fairchild 

mA348 

557-37 

3507. 

Burr-Brown350/J 

630-50 


Intersil 

LM348 

557-39 




550- 4 


PART NUMBER INDEX 


Beee 

Number 

teurce 

Device 

Pege-Llne 

Beee 

Numbm* 

Source 

Device 

Page-Line 

3507 

Hitachi 

HD3507 

628-23 

355 

Teiedyne S355B/M 

561 -65 

3508 

Burr-Brown3508J 

543-26 


Tl 

LF355 

549-21 


Fairchild 

3508 

626-48 



LF355A 

536-41 


Hitachi 

HD3508 

628-12 

3550 

Burr-Brown3550J 

530-46 

3509 

Hitachi 

HD3509 

628-35 




535-17 

351 

AD 

AD351J 

517-37 



3550K 

. 530-56 



AD351K 

517-38 




535-20 



A0351S 

517-39 



3550S 

530-47 


Micro Powdfc1PS351 

514-35 




535-18 


Teiedyne S351A/C 

167-73 

3551 

Burr-Brown355 1J 

532-145 



35 IB/M 

167-74 




535-30 

3510 

Hitachi 

HD3610 

628-40 



3551S 

532-146 


Motorola 

MC3510 

377-16 




535-31 

3511 

Silicon G 

SG3511 

570-47 

3553 

Burr-Brown3553 

512-25 

3512 

Fairchild 

3512A 

607-23 




528- 7 

3514 

AMI 

83514 

*660 

3554 

Burr-Brown3554A 

529-112 



. 

625-79 




535-32 


in 

in3514-1 

625-74 



3554B 

529-113 



ITT3514.2 

625-82 




534- 4 


Synertek 

SY3514 

625-69 



3554S 

529-114 

3514191 

Fairchild 

3514191 

625-78 




535-29 

3514192 

Fairchild 

3514192 

625-81 


Sanken 

SI3554 

562-89 

351519 

Fairchild 

351519 

626-72 

3556 

Motorola 

MC3556 

561-109 

3615192 

Fairchild 

3515192 

625-73 

3558 

Motorola 

MC3558 

553-52 

352 

Hushes 

352 

527-79 

35581 

Fairchild 

35581 

606-13 


Micro PowdMPS352 

514-36 

35582 

Fairchild 

35582 

606-14 


National 

LF352 

512-86 

356 

AMD 

LF356 

549-22 




551-48 


Fairchild 

mAF356 

549-23 

3520 

Motorola 

MC3520 

573-43 



mAF356A 

536-43 

3521 

Burr-6rown352 1 

1 98-8 


Intersil 

LF356 

549-24 



3521H 

534- 2 


Motorola 

LF356A 

536-45 



3521J 

” 533-41 


National 

LF356 

549.25 



352 IK 

533-40 



LF356A 

536-49 



352 1L 

531-66 


PMI 

PM356 

549-26 




533-39 



PM356A 

536-47 



3521R 

533-42 


Raytheon 

LF356 

549-27 

3522 

Burr-Brown3522J 

535-14 


Tl 

LF356 

549-28 



3522K 

531-34 



LF356A 

536-51 




533-47 

357 

AMD 

LF357 

549-29 



3522L 

631-23 


Fairchild 

mAF367 

549-30 




642 - 5 



mAF357A 

537- 3 



3522S 

631-35 


Intersil 

LF357 

549-31 




533-48 


Motorola 

LF357A 

537- 5 

3523 

Burr-Brown3523J 

531-19 


National 

LF357 

549-32 




535- 8 



LF357A 

537- 9 



3523K 

531-15 


PMI 

PM357 

549-33 




533-45 



PM357A 

537- 7 



3523L 

531-10 


Raytheon 

LF357 

549-34 




533-44 


Tl 

LF357 

549-35 


Hitachi 

>103523 

628-15 



LF357A 

537-11 


Motorola 

MC3523 

572-162 

3571 

Burr-Brown3571A 

529-87 

3524 

Hitachi 

HD3524 

628-16 




537-12 


Silicon G 

SG3524 

573-48 



3571AM 

530-91 

353 

Hughes 

353 

527-80 


Motorola 

MC3571 

557-33 


Panasonic AN353 

521-39 

3572 

Burr-Brown3572A 

529-82 


Siemens 

S353 

202-143 




537-13 

3538 

Fairchild 

ji3538-1 

620-24 



3572AM 

530-92 



3538-2 

620-78 

358 

Micro PowdWPS358 

514-44 



3538F 

619-113 


Motorola 

MLM358 

532-23 

3539 

Fairchild 

3539 

620-127 




554-48 



3539-1 

620-125 


National 

LM358 

532-26 



3539-2 

620-126 


- 


555-32 

354 

Hughes 

364 

527-81 




1101-16 

3540 

Burr-Brown3540J 

533- 9 




1101-16 




552-11 



LM358A 

532-29 

3542 

AD 

AD3542J 

551-22 




553-38 


Burr-Brown3542J 

55s1-17 


Tl 

LM358 

532-34 



3542S 

551-18 




555-35 


Fairchild 

3542 

621-89 

3580 

Burr-Brown3580J 

, 529-110 

35422 

Fairchild 

35422 

621-84 




530-89 

3545 

Fairchild 

3545 

622-24 




549-4 

355 

AMD 

iF355 

549-15 

3581 

Burr-Brown3581J 

529-128 


Fairchild 

mAF355 

549-16 




530-105 



MAF355A 

536-33 




540-3 


Intersil 

LF355 

549-17 

3582 

Burr-Brown3582J 

530-16 


Motorola 

LF355A 

536-35 



. 

530-107 


National 

LF355 

549-18 




540- 4 



LF356A 

536-39 

3583 

Burr-Brown3583 

529-108 


Plessey 

SL355 

571-86 




530-108 


PMt 

PM355 

549-19 




540- 5 



PM355A 

536-37 

360 

Micro Net 

MN360 

378-77 


.Raytheon 

LF355 

549-20 



MN360H 

378-78 


Telec^e S 355A/C 

561-64 


National 

LM360 

517-15 


Arranged alphanumerically from left to right 
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Numbar 

Source 

Oevi^ 

Page-Line 

Baae 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Pege-Llne 

360 

National 

LM360 . 

1105- 2 

362 

Micro Net 

MN362H 

378-68 

367 

Teledyne S 367A/C 

167-127 

371 

in 

tn371-5* 

166-45 


Panasonic 

AN360 

522-35 


Plessey 

SL362 

514-27 



367B 

389-24 


Lithic Sys 

LS371 

513-11 


Plessey 

SL360 

514-26 




f 103-15 



367B/M 

167-128 


Micro Net 

MN371 

378-43 


SMS 

SMS360 

870-102 


SMS 

SMS362 

' 870-108 



367C 

389-25 



MN371H 

378-44 

3600 

LSI Comp 

D3600 

158-125 


Teledyne S 362A/C ^ 

167-96 



367M 

389-21 


National 

LM371 

513-22 


RCA 

CA3600 

515-74 



362B/M 

167-96 

3670 

Burr*Brown3670 

If 97-11 


NEC 

mPD371 

870-169 



CA3600E 

160-22 

3621 

Intel 

3621 

*695 



3670J 

512-81 




872-14 


SMC 

KR3600 

383-48 




611- 9 



3670K . 

512-82 


Teledyne S 371 A/C 

166-48 

3601 

Intel 

M3601 

611-26 




1120-18 



3670S 

512-83 



371 B/M 

166-49 



3601 

*695 



3621-1 

*695 


National 

DS3670 

*477 

3710 

in 

in3710 

526-j 8 




611- 8 




610-80 




394-61 

3713 

in 

in3713 

521-171 




1120-16 

3622 

Intel 

3622 

*697 

3671 

ITT 

in3671-1 

398-95 

3715 

in 

in3715 

■ 524-51 



3601-1 

*695 




611-98 



in3671-5 

398-96 

372 

Hughes 

372 

527-84 




610-79 




1120-18 


National 

DS3671 

*484 


in 

in372-1 

166-34 

3602 

Intel 

3602 

*697 



3622-4 

*697 




394-66 



in372-5 

166-35 




611-97 




612-10 

3672 

National 

D$3672 

*478 


National 

LM372 

521-20 




1110-18 



3622L-6 

*697 




394-68 


NEC 

mPD372 

871-13 



3602-4 

*697 




612-12 

3673 

National 

DS3673 

*487 




872-12 




612- 9 

3624 

Intel 

M3624 

612-70 

• 



394-70 


Teledyne S 372A/C 

166-38 



3602L-6 

*697 



3624 

612-45 

3674 

National 

DS3674 

*488 



372B/M 

166-39 




612-11 




1120-18 




394-53 

3723 

Telefunken TL3 723 

569-75 


Mostek 

MK3602 

611-79 



3624-4 

612-69 

3675 

Natiorial 

DS3675 

*479 

3724 

RCA 

CA3724 

514-104 

3603 

National 

DS3603 

*475 

3625 

Intel 

3625 

*699 




394-127 


Sprague 

TPQ3724 

514-106 




*475 




613- 3 

3676 

National 

DS3676 

*480 

3725 

Motorola 

MPQ3725 

514-96 




391- 3 



3625-1 

*699 




394-76 



MPQ3T25A 

514-97 




398-116 



3625-2 

612-89 

3677 

National 

DS3677 

*481 


National 

DH3725C 

514-100 

3604 

Intel 

M3604 

612-66 


National 

DS3625 

*485 




394-131 


RCA 

CA3725 

514-105 



3604 

612-44 




398-130 

3678 

National 

DS3678 

*482 


Sprague 

TPQ3725 

514-107 




1 120-18 

3626 

Burr-Brown3626A 

512-72 




395-38 



TPQ3725A 

514-108 



3604-4 

612-65 



3626B 

512-73 

3679 

National 

DS3679 

*483 

373 

National 

LM373 

521-48 



3604L-6 

612-71 



3626C 

512-74 




395-43 




523-55 




612-75 

3627 

Burr-Brown3627 

512-88 

368 

Teledyne S 3 68 A 

389-22 




1102-18 


National 

OS3604 

*475 

3629 

National 

DS3629 

*486 



368A/C 

167-131 




11102-18 




*475 




394-142 



368B 

389-26 




11105-15 




390-36 

363 

AMD 

LM363 

398-110 



368B/M 

167-132 




11105-15 




398-114 



LM363A 

396-111 



368C 

389-27 


Teledyne S 373A/C 

166-51 

3605 

Intel 

3605 

*699 


SMS 

SMS363 

870.109 



368M 

389-23 



373B/M 

166-52 




612-104 


Teledyne S 363A/C 

167-101 

3686 

National 

DS3686 

396-64 

374 , 

National 

LM374 

521-49 

i 


3605-1 

*699 



363B/M 

167-102 




560-135 




.523-56 



3605-2 

612-88 

3630 

National 

DS3630 

149-76 

3687 

National 

DS3687 

396-65 




If 105-15 


National 

DS3605 

*476 

3631 

National 

DS3631 

395-122 




560-136 




11105-15 




398-147 

3632 

National 

DS3632 

396-29 

3688 

National 

DS3688 

387-43 


Panasonic 

AN374 ' 

521-109 

3606 

National 

DS3606 

*476 

3633 

Hitachi 

HD3633 

522-75 

3689 

National 

DS3689 

391-48 


Teledyne S 374A/C 

166-41 




398-148 


National 

DS3633 

396-110 

369 

NEC 

mPD369 

399-49 



374B/M 

166-42 

3607 

National 

DS3607 

*476 

3634 

National 

DS3634 

396-160 

3690 

National 

DS3690 

391-50 

3741 

Telefunken TL3741C 

546-53 




398-149 

364 

Micro Net 

MN364 

378-75 

370 

in 

in370-1 

166-102 

375 

National 

LM375 

572-134 

3608 

National 

DS3608 

*476 



MN364H 

378-76 



in370-5 

. 166-103 


Teledyne S 375 

t 94-16 




398-150 

3640 

National 

DS3640 

*477 


Litltic Sys 

LS370 

521-13 



375A/C 

167-91 

361 

National 

LM361 

517-12 




394-59 


Micro Net 

MN370 

378-99 



375B/M 

167-92 




1105- 2 

3642 

National 

DS3642 

*478 



MN370H 

378-100 

376 

Fairchild 

mA376C 

569-44 


SMS 

SMS361 

870-103 




394-64 


National 

LM370 

512- 9 


National 

LM376 

569-45 


Teledyne S 361 A/C 

167-105 

3643 

National 

DS3643 

*487 




521-16 


Teledyne S LM376 

569-46 



36 IB/M 

167-106 




394-69 




11104- 5 


Tl 

LM376 

569-47 

3611 

National 

DS3611 

395-116 

3644 

National 

DS3644 

*488 




11104- 5 

377 

National 

LM377 

521-172 


Signetics 

DS3611 

395-117 




394-51 


Panasonic 

AN370 

522-36 




1102- 9 


Sprague 

UDN-3611 

395-119 

3645 

National 

DS3645 

*479 


Signetics 

TAA370 

521- 9 




If 106-10 

3612 

National 

DS3612 

396-23 




394-125 


Teledyne S 370A/C 

166-104 

378 

National 

LM378 

521-173 


Signetics 

DS3612 

396-24 

3646 

National 

DS3646 

*480 



370B/M 

166-105 




If 102- 9 


Sprague 

UDN.3612 

396-26 




394-74 

3700 

National 

LX3700 

572-147 




If 106-10 

3613 

National 

DS3613 

396-104 

3647 

National 

DS3647 

*481 




1118-11 

379 

National 

LM379 

521-182 


Signetics 

DS3613 

396-103 




394-129 



LX3700SERIE9II118-20 




If 102- 9 


Sprague 

UDN-3613 

396-106 

3648 

National 

DS3648 

*482 




1118-21 




1106-10 

3614 

National 

DS3614 

396-154 




395-36 

3701 

ITT 

in3701 

521-96 

380 

in 

in380-1 

166-73 


Signetics 

DS3614 

396-155 

3649 

National 

OS3649 

*483 




526-95 




382-23 


Sprague 

UDN-3614 

396-157 




395-41 




1105-10 



in380-5 

166-74 

38143 

National 

DS36143 

*493 

3650 

Burr-Brown3650 

512-90 




1105-10 




382-24 




394-71 


National 

DS3650 

391-43 

3702 

Mostek 

MK3702-1 

611-53 


National 

LM380 

521-102 

36144 

National 

DS36144 

*494 

3661 

National 

DS3651 

*489 



MK3702-2 

611-57 




1106- 9 




394-54 




*489 



MK3702-3 

611-61 




1106-10 

36147 

National 

OS36147 

*481 




391-51 


National 

LX3702 

1111-16 


Panasonic 

AN380 

525-107 




394-133 




398-140 

1 3704 

National 

LS3704 

560-71 


Teledyne S 380 

1 94-19 

36149 

National 

DS36149 

*492 

3652 

Burr-Brown3652 

512-91 

3705 

Fairchild 

3705 

371-65 



380A/C 

166-75 




395-46 


National 

DS3652 

391-45 


National 

AM3705 

371-72 




382-25 

36173 

National 

OS36173 

*493 

3653 

National 

DS3653 

* 489 




371-73 



380B/M 

166-76 




394-72 




398-141 



LM3705 

560-72 




382-26 

36174 ^ 

National 

DS36174 

*494 

366' 

Micro Net 

MN366 

378-63 


Siliconix 

SI3705 

371-66 

3800 

EA 

EA3800 

624- 7 




394-55 



MN366H 

378-64 

3706 

National 

LM3706 

560-73 


National 

LX3800 

572-148 

36177 

National 

OS36177 

*481 

3660 

Burr-Brown3660 

f 97-11 

3707 

National 

LM3707 

560-74 

381 

Fairchild 

mA381 

522-23 




394-135 



3660J 

512-69 

3708 

Fairchild 

3708 

371-74 


in 

in381-1 

166-58 

36179 

National 

DS36179 

*492 



3660K 

512-70 


ITT 

in3708 

371-75 



in381-5 

166-64 




395-48 



3660S 

512-71 

3709 

Telefunken TL3709C 

548-33 


National 

LM381 

522-30 

362 

Hughes 

362 

527-82 

367 

Teledyne S 367 

f 94-18 

371 

Hughes 

371 

527-83 




1106-10 


Micro Net 

MN362 

378-67 



367A ^ 

389-20 


in 

in371.1 

166-44 




1114-15 


H Indicates page number in Application Note Directory 
* Indicates additional data is provided on the page noted 
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Bm0 
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Souroa 

Daviea 

Paga-Lina 

Base 

Number 

Sourea 

Device 

Pege-Une 

Bate 

Number 

Sourae 

Device 

Page-Line 

Bate 

Number 
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Device 

Page-Line 

381 

National 

LM381 

1114-16 

386 

National 

LM386 

521-103 

399 

National 

LM399A 

573-11 

4002 

Fairchild 

F4002BC 

155-172 


Signetics 

LM381 

522-40, 




1106-10 

3999 

National 

LM3999 

573-12 



F4002BM 

155-173 




fill- 5 

3860 

Micro Net 

MN3860 

378-95 

4 

Burr-BrownMPC-4D 

370-107 


Harris 

HD4002B-2 

155-174 


Silioonix 

D6381 

*509 



MN3860H 

378-96 


National 

IMP-4 

1128-16 



HD4002B-9 

155-175 



DG381A 

*509 

3861 

Fairchild 

3861 

*955 



IMP-4A 

1128-18 


Intel 

4002 

869-55 




363-33 




866-28 


Teledyne C GDA4A 

366-10 


MITEL 

SIL4002UB 

155-176 



D6381B 

*509 


Mostek 

MK3861 

866-29 



CLD4 

382-44 



SIL4002UBE 

155-177 




363-34 

387 

National 

LM387 

522-32 

4R101 

Teledyne CCS4R1 01 A 

367-84 


Motorola 

MCM4002L 

624-21 



DG381C 

*509 




1106-10 

400 

Motorola 

XC400 

202-29 



MCM4002P 

624-22 




363-35 


Signetics 

LM387 

522-42 


National 

MM400 

1124- 3 



MHQ4002A 

‘ 514-92 


Teledyne S 381 A/C 

166-65 


Silioonix 

DG387 

*509 


Siemens 

TBA400 

513-54 


National 

CD4002AC 

155-184 




382-27 



DG387A 

* 509 


Sprague 

UHC/D-400 

178-160 



CD4002AM 

155-185 



38 IB/M 

166-66 




365-39 




395-132 



INS400ai 

4059 




382-28 



DQ387B 

*509 



UHP-400 

178-164 




869-56 

3812 

Plessey 

MP3812A 

608-35 




365-40 




395-136 


RCA 

CD4002B 

156-186 



MP3812B 

608-36 



DG387C 

*509 



400 SERIES 

1110- 3 



CD4002BE 

155-187 

3813 

Plessey 

MP3813 

608-41 




365-41 




1114- 9 



CD4002UB 

155-188 



MP3813A 

608-42 

3870 

Mostek 

3870 

866-23 

4000 

EA 

EA4000 

626-23 



CD4002UBE 

155-189 

3814 

Fairchild 

3814C 

203-111 

388 

National 

LM388 

521-104 


Harris 

HD4000UB-2 

155-155 


SGS 

HBF4002AE 

155-190 

3816 

EA 

EA3815 

606-75 




1106-10 



HD4000UB-9 

155-156 


Solitron 

CM4002A 

155-193 


Fairchild 

3815 

202-51 

3880 

Mostek 

MK3880 

867-110 


MITEL . 

SIL4000B 

155-157 


, 

CM4002AE 

155-194 

3816 

Fairchild 

3816 

202-150 

3881 

Mostek 

MK3881 

867-120 



SIL4000BE 

155-168 


SSS 

SCL4002B 

155-191 

3817 

Fairchild 

3817 

522-178 

3882 

Mostek 

MK3882 

867-114 


Motorola 

MCM4000 

1 123- 3 



SCL4002BE 

155-192 




523-11 

3883 

M(^tek 

MK3883 

867-117 



MC4000 

193-121 


SW 

SW4002AE 

156- 3 

3818 

Silicon G 

SG3818 

514-72 

3884 

Mostek 

MK3884 

867-123 




398-106 


Tl 

TF4002A 

156- 4 



SG3818A 

514-73 

3886 

Silicon G 

SG3886 

514-154 


RCA 

CD4000 SERIES 88-21 



TP4002A 

156- 5 

382 

National 

LM382 

522-31 

389 

National 

LM389 

1106-10 




1 89- 7 


Toshiba 

TC4002 

156- 6 




1106-10 

390 

National 

LM390 

521-105 




1 89- 8 

4003 

Intel 

4003 

869-47 


Signetics 

LM382 

522-41 




1106-10 




1 89-15 


Motorola 

MCM4003A 

624-25 




fill- 5 


Silioonix 

D6390 

*509 




1 89-16 



MPQ4003 

614-98 


Teledyne S 382A/C 

166-81 



D6390A 

*509 


/ 


1 89-19 


Natidnei 

INS4003 

4059 




382-12 




366-41 




1 95-‘l5 




869-48 



382B/M 

166-82 



OG360B 

*509 




1113- 8 

4004 

EA 

EA4004 

606-31 




382-13 




366-42 



CD4000A 

1 89- 5 


Intel 

4004 

869-30 

3820 

Mostek 

MK3820 

866-37 



DG390C 

*509^ 



CD4000A SERIES 88-22 


Motorola 

MCM4004A 

624-57 

3821 

Silicon G 

SG3821 

514-153 




366-43 




1 88-24 



MC4004 

191-159 

3822 

Silicon G 

SG3822 

514-184 


Teledyne S 390 

166-132 



CD4000B 

155-161 




616-53 

3823 

Silicon G 

SG3823 

514-175 




395-124 



CD4000BE 

155-162 



MPQ4004 

514-99 

383 

Teledyne S 383A/C 

166-55 

3900 

National 

LM3900 

532-97 



CD4000UB 

155-163 


Nationai 

INS4004 

4059 




380-100 




558-44 



CD4000UBE 

155-164 




869-32 



383B/M 

166-56 




1100-16 


Solitron 

CM4000A 

155-167 

4005 

Motorola 

MC4005 

191-160 




380-101 




1100-16 



CM4000AE 

155-168 




616-54 

384 

National 

LM384 

1106-10 




1111*14 


SSS 

SCL4000 SERieiP 90- 3 

^4006 

AMi 

S4006 

*634 


Silioonix 

DG384 

*509 




1111-14 




1 90- 5 




614-44 



D6384A 

*509 


Raytheon 

LM3900 

532-115 




1 90- 6 


Fairchild 

F4006BC 

159-100 




367-33 




558-46 



$CL4000B 

155-165 



F4006BM 

159-101 



DG384B 

*509 

3905 

National 

LM3905 

561-83 



SCL4000BE 

155-166 


Harris ^ 

HD4006B-2 

159-102 




367-34 

3909 

Lithic Sys 

LS3909 

571-136 


Tl 

TF4000A 

155-169 



HD4006B-9 

159-103 



DG384C 

*509 


National 

LM3909 

571-137 



TP4000A 

155-170 


Mostek 

MK4006 

614-45 




367-35 


Silioonix 

LM3909 

*504 

4001 

EA 

EA4001 

606-76 


Motorola 

MC4006 

177-129 


Teledyne S 384A/C 

166-69 




571-138 


Fairchild 

F4001BC 

156-39 




1 95- 7 




380-133 

391 

National 

LM391 

1106-10 



F4001BM 

156-40 


National 

CD4006AC 

159-106 



384B/M 

166-70 


Teledyne S 391 

166-130 


Gl 

MEM4001D 

156-41 



CD4006AM 

159-107 




380-134 




395-49 



MEM4001P 

156-42 



MM4006 

628-29 

3843 

Fairchild 

3843 

399-32 

3911 

National 

Myi3911 

573-130 


Ham’s . 

HD4001B-2 

156-43 


RCA 

CD4006 

1 89- 2 

3850 

Fairchild 

3850 

866-12 

392 

Teledyne S 392 

166-137 



HD4001B-9 

156-44 



CD4006A 

631- 9 


Micro Net 

MN3850 

378-71 




395-141 


Intel 

4001 

869-62 



CD4006AE 

631- 8 



MN3850H 

378-72 

393 

National 

LM393 

518-52 


MITEL 

SIL4001UB 

156-47 


y 

CD4006B 

159-108 


Mostek 

MK3850 

866-15 



LM393A 

518-10 



SIL4001UBE 

156-48 



CD4006BE 

159-109 

3851 

Fairohiid 

3851 

*954 


Signetics 

LM393 

519- 2 


Motorola 

MC4001 

176-105 


Solitron 

CM4006A 

159-112 




866-17 



LM393A 

518-12 




1991-182 




631- 6 


Mostek 

MK3851 

866-20 


Teledyne S 393 

167-19 



MHQ4001A 

514-91 



CM4006AD 

631- 5 


Silicon 6 

SG3851 

397-42 




396-67 


National 

CD4001AC 

156-55 



CM4006AE 

159-113 




515-49 


Tl 

LM393 

519- 4 



CD4001AM 

156-56 




631- 4 

38510 

Harris. 

JAN385 10/201 610-48 

39300 

Tl 

SN39300 

196-34 



INS400t 

4059 




631- 7 

3852 

FairehiM 

3852 

*956 

39301 

Tl 

SN39301 

176-83 




869-63 


SSS 

SCL4006A 

631-10 




866-31 

39308 

Tl 

SN39308 

191-59 


RCA 

CD4001 

1 87-15 




631-11 


Mostek 

MK3852 

866-32 

39309 

Tl 

SN39309 

194-27 



CD4001A 

1 89- 5 



SCL4006B 

159-110 


Silicon G 

SG3852 

397-53 

39310 

Tl 

SN39310 

174-47 



CD4001B 

156-59 



SCL4006BE 

159-111 




515-50 

39311 

Tl 

SN39311 

177-182 



CD4001BE 

156-60 

40061 

RCA 

CD40061 

157-70 

3853 

FairehiM 

3853 

*956 

39312 

Tl 

SN39312 

194-80 



CD4001UB 

156-61 




617-87 




866-34 

39316 

Tl 

SN39316 

172-118 



CD4001UBE 

156-62 



CD40061A, 

617-84 


Mostek 

MK3853 

866-35 

39318 

Tl 

SN39318 

199-97 


SGS 

HBF4001AE 

156-63 

4007 

Fairchild 

F4007UBC 

.149-78 


Silicon G 

SG3853 

397-27 

394 

National 

LM394 

514-23 


. Solitron 

CM4001A 

156-69 



F4007UBM 

149-79 




515-51 


Teledyne S 394 

167-21 



CM4001AE 

156-70 


Gl 

MEM4007D 

149-80 

3854 

FairehiM 

3854 

*956 




396-121 


SSS 

SCL4001B 

156-64 



MEM4007P 

149-81 




866-25 

395 

Signetics 

TBA395 

525-137 



SCL4001BE 

156-68 


Harris 

HD4007B-2 

149-82 


Mostek 

MK3854 

866-26 


Teledyne S 395 

166-139 


SW 

SW4001AE 

156-71 



HD4007B-9 

149-83 

3856 

FairehiM 

3856 

*955 




396.21 


Tl 

TF4001A/e 

156-73 


MITEL 

SIL4007B 

149-84 




866-19 

396 

Signetics 

TBA396 

525-138 



TP4001A/B 

156-74 



SIL4007BE 

149-85 

3857 

FairehiM 

3857 

*955 


Teledyne S 396 

166-143 


Toshiba 

TC4001 

156-77 


Mostek ^ 

MK4007 

618- 6 




866-18 

398 

National 

LF398 

573-85 

40014 

Fairchild 

F40014AM 

160-115 


Motorola 

MC4007 

176-164 

3859 

Fairchild 

3859 

866-22 

399 

National 

LM399 

573- 8 



F40014BC 

160-114 




1 95- 7 


Arranged alphanumerically from left to right 
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1C MASTER 


Bate 

Numbar 

Sourca 

Davica ^ 

Paga-Una 

Bata 

Numbar 

Sourca 

Davica 

Paga-Una 

Bata 

Numbar 

Sourca 

Davica 

Paga-Una 

Bata 

Numbar 

Sourca 

Device 

Paga-Una 

4007 

National 

CD4007UBC 

149-88 

4010 

RCA 

CD4010B 

148-111 

4012 

Toshiba 

TC4012 

154-45 

4015 

Solitron 

CM4015A 

159-10 



CD4007UBM 

149-89 



CD4010BE 

148-112 

4013 

Fairchild 

F4013BC . 

152-180 



CM4015AD 

630-99 



MM4007 

633- 3 


SGS 

HBF4010BE 

148-113 



F4013BM 

152-181 



CM4015AE 

159-11 




1124- 8 


Solitron 

CM4010A 

148-116 


Gl 

MEM4013D 

152-182 




630-98 


RCA 

CD4007 

1 89- 6 



CM4010AE 

148-117 



MEM46i3P 

152-183 


SSS 

SCL4015B 

159- 8 



CD4007A 

1109-16 


SSS 

SCL4010B 

148-114 


Harris 

HD4013B-2 

152-184 




630-11^ 



CD4007UB 

149-90 



SCL4010BE 

148-115 



HD4013B-9 

152-185 



SCL4016BE 

159- 9 



CD4007UBE 

149-91 


Tl 

TF4010A/B 

148-118 


MITEL 

SIL4013B 

153- 4 




630-114 


SGS 

HBF4007AE 

149-92 



TP4010A/B 

148-119 



SIL4013BE 

153- 5 


SW 

SW4015AE 

159-12 


Solitron 

CM4007A 

149-95 


Toshiba 

TC4010 

148-120 


Motorola 

MHQ4013 

514-93 


Tl 

TF4015A/B 

159-13 



CM4007AE 

149-96 

40100 

RCA 

CD40100B 

159-119 


National 

CD4013BC 

153- 8 




630-101 


SSS 

SCL4007B 

149-93 



CD40100BE 

159-120 



CD4013BM 

153- 9 



TP4015A/B 

159-14 



SCL4007BE 

149-94 

40101 

RCA 

CD40101B 

160-92 



MM4013 

11124. 4 




630-100 


Tl 

TF4007A 

149-97 



CD40101BE 

160-93 


RCA 

CD4013 

H 87-15 


Toshiba 

TC4015 

159-15 



TP4007A 

149-98 

40102 

RCA 

CD40i02A/B 

151-40 




1(114. 2 




630-107 


Toshiba 

TC4007 

149-99 



CD40102A/BE 151-41 



CD4013B 

153r12 

4016 

EA 

EA4016 

606-87 

4008 

AMi 

S4008 

★ 634 

40103 

RCA 

CD40103B 

150-96 


- V 

CD4013BE 

153-13 


Fairchild 

F4016C 

364-82 




614-46 



CD40103BE 

150-97 


SGS 

HBF4013AE 

153-14 



F4016M 

364-83 



S4008.9 

★ 634 

40104 

RCA 

CD40104B 

158-169 


Solitron 

CM4013A 

153-17 


Gl 

MEM4016D 

364-84 




614-48 




630-96 



CM4013AE 

153-18 



MEM4016P 

364-85 


Fairchild 

F400pBC 

148- 6 



CD40104BE 

158-170 


SSS 

SCL4013A 

K 90- 2 


MITEL 

SIL401 6B 

364-71 



F4008BM 

148- 7 




630-97 



SCL4013B 

153-15 



SIL4016BE 

364-72 


Harris 

HD4008B-2 

148- 8 

40105 

EA 

EA40105 

606-22 



SCL4013BE 

153-16 


Motorola 

MC4016 

175-144 



HD4008B-9 

148- 9 


RCA 

CD40105B 

157-11 


SW 

SW4013AE 

153-19 




f 97- 1 


Intel 

4008 

869-41 




608-29 


Tl 

TF4013A/B 

153-21 




1(11.2.17 


Mostek 

MK4008 

614-47 



CD40105BE 

157-12 



TP4013A/B 

153-22 




1(113. 1 


Motorola 

MC4008 

199-116 

40106 

National 

CD40106 

160-127 


Toshiba 

TC4013 

153-23 




1113- 2 




1 91-18 




160-128 

4014 

Fairchild 

F4014BC 

159-18 


National 

CD4016AC 

364-86 


National 

CD4008BC 

148-16 

40107 

RCA 

CD40107B 

154-48 




631-101 



CD4016AM 

364-87 



CD4008BM 

148-17 



CD40107BE 

154-49 



F4014BM 

159-19 



MM4016 

628-71 



INS4008 

4059 

40109 

RCA 

CD40109B 

159-162 




631-114 


RCA 

CDS4016 

.364-30 




869-44 



CD40109BE 

159-163 


Harris 

HD4014B-2 

159-20 



CDS4016E 

364-31 


RCA 

CD4008 

I 87-15 

4011 

Fairchild 

F4011BC 

154-91 




631-116 



CD4016A 

1 92- 8 



CD4008B 

148-18 



F4011BM 

154-92 



HD4014B-9 

159-21 



CD4016B 

364-88 



CD4008BE 

148-19 


Gl 

MEM4011D 

154-93 




631-106 



CD4016BE 

364-89 


SGS 

HBF4008AE 

148-20 



MEM4011P 

154-94 


MITEL 

SIL4014B 

159-22 


Solitron 

CM4016A 

364-77 


Solitron 

CM4008A 

148-23 


Harris 

HD4011B-2 

154-95 



SIL40i4BE 

159-23 




364-92 



CM4008AE 

148-24 



HD4011B-9 

,154-96 


Motorola 

MHQ4014 

514-94 



CM4016AE 

364-78 


SSS 

SCL4008B 

148-21 


MITEL 

SIL4011UB 

154-99 


National 

CD4014AC 

159-26 




364-93 



SCL4008BE 

148-22 



SIL4011UBE 

154-100 



CD4014AM 

159-27 


SSS 

SCL4016A 

364-90 


Tl 

TF4008A/B 

‘148-25 


National 

CD40T1A/BC 

154-107 


RCA 

CD4014 

f 89- 2 



SCL4016AE 

364-91 



TP4008A/B 

148-26 



CD4011A/BM 

154-108 



CD4014B 

159-28 



SCL4016B 

364-75 


Toshiba 

TC4008 

148-27 


RCA 

CD4011 

H 87-15 




631-119 



SCL4016BE 

364-76 

40085 

Fairchild 

F40085BC 

148-71 



CD4011B 

154-111 



CD4014BE 

159-29 


SW 

SW4016AE 

364-96 



F40085BM 

148-72 



CD4011BE 

154-112 




631-109 


Tl 

TP4016A 

364-79 

4009 

Intel 

4009 

869-42 



CD401JUB 

154-113 


SGS 

HBF4014AE 

159-30 


Toshiba 

TC4016 

364-81 




1127-24 



CD4011UBE 

154-114 


Solitron 

CM4014A 

159-33 

40160 

Fairchild 

F40160BC 

150-119 


MITEL 

SIL4009B 

148-174 


SGS 

HBF4011AE 

154-115 




631-103 



F40160BM 

150-120 



SIL4009BE 

148-175 


Solitron 

CM4011 

154-120 



CM4014AE 

159-34 


National 

CD40160BC 

150-125 


National 

CD4009AC 

148-176 




154-121 


SSS 

SCL4014B 

159-31 



CD40160BM 

150-126 



CD4009AM 

148-177 


SSS 

SCL4011B 

154-116 




631-121 

40161 

Fairchild 

F40161BC 

150-13 



INS4009 

4059 



SCL4011BE 

,154-117 



SCL4014BE 

159-32 



F40161BM 

150-14 




869-45 



SCL4011UB 

154-118 


Tl 

TF4014A/B 

159-35 


National 

CD40161BC 

150-19 


RCA 

CD4009 

1 88-23 



SCL4011UBE 

154-119 



TP4014A/B 

159-36 



CD40161BM 

150-20 



CD4009UB 

148-178 


SW 

SW4011AE 

154-122 


Toshiba 

TC4014 

159-37 

40162 

Fairchild 

F40162BC 

150-140 



Cd4009UBE 

148-179 


Tl 

TF401 TA/B 

154-124 




631-112 



F40162BM 

150-141 


SGS 

HBF4009AE 

148-180 



TP4011A/B 

154-125 

4015 

AMI 

S4015 

★ 635 


National 

CD40162BC 

150-146 


Solitron 

CM4009A 

148-183 


Toshiba 

TC4011 

154-128 




621-70 



CD40162BM 

150-147 



CM4009AE 

148-184 

4012 

Fairchild 

F4012BC 

154-16 



S4015-2 

★ 635 

\40163 

Fairchild 

F40163BC 

150-30 


SSS 

SCL4009B 

148-181 



F4012BM 

154-17 




621-60 



F40163BM 

150-31 



SCL4009BE 

148-182 


Harris 

HD4012B-2 

154-18 


EA 

EA4015 

607-14 

4017 

Fairchild 

F4017BC 

150-178 


Tl 

TF4009A 

148-185 



HD4012B-9 

154-19 




607-50 



F4017BM 

150-179 



TP4009A 

148-186 


MITEL 

SIL4012UB 

154-22 


Fairchild 

F4015BC 

158-173 


Harris 

HD4017B-2 

150-180 


Toshiba 

TC4009 

148-187 



SIL4012UBE 

154-23 



F4015BM 

158-174 



HD4017B-9 

150-181 

40097 

Fairchild 

F40097BC 

148-159 


Motorola 

MC4012 

196-84 


Harris 

HD4015B-2 

158-175 


MITEL 

SIL4017B 

150-182 



F40097BM 

148-160 




630-30 




630-109 



SIL4017BE 

150-183 

40098 

Fairchild 

F40098BC 

149-57 




f 123-21 



HD4015B-9 

158-176 


Motorola 

MC4017. 

175-145 



F40b98BM 

149-58 




11123-21 




630-103 


National 

CD40l'7BC 

150-186 

401 

CMA 

FX401 

561- 8 


National 

CD4012AC 

154-28 


MITEL 

SIL4015B 

158-177 



CD4017BM 

150-187 


Micro Com[JMCC401 

521-55 



CD4012AM 

154-29 



SIL4015BE 

158-178 


RCA 

CDS4017 

150-190 




572-36 



MM4012 

1124- 4 


Motorola 

MC4015 

182- 6 



CDS4017E 

150-191 




572-48 


RCA 

CD4012B 

154-32 


National 

CD4015AC 

158-181 



CD4017 

f 89- 2 




572-56 



CD4012BE 

154-33 




630-105 



CD4017B 

150-188 


Plessey 

NOM401 

608- 5 



CD4012U8 

154-34 



CD4015AM 

159- 4 



CD4017BE 

150-189 

4010 

Hughes 

HCTR4010 

151-122 



CD4012UBE 

154-35 




630-111 


SGS 

HBF4017AE 

150-192 


MITEL 

SIL4010B 

148-107 


SGS 

HBF4012AE 

154-36 


RCA 

CD4015 

1 89- 2 


Solitron 

CM4017A 

, 151- 6 



SIL4010BE 

148-108 


Solitron 

CM4012A 

154-39 




1114- 2 



CM4017AE 

151- 7 


Motorola 

MC4010 

199-121 



CM4012AE 

154-40 



CD4015B 

159- 5 


SSS 

SCL4017B 

151- 4 




1 91-18 


SSS 

SCL4012B 

154-37 




630-112 



SCL4017BE 

151- 5 



MFC4010 

1105-11 



SCL4012BE 

154-38 



CD4015BE 

159- 6 


SW 

SW4017AE 

151- 8 


National 

CD4010AC 

148-109 


SW 

SW4012AE 

154-41 




608-30 


Tl 

TF40 1 7A 

151- 9 



CD4010AM 

148-110 


Tl 

TF4012A 

154-43 




630-106 



TP4017A 

151-10 


RCA 

CD4010 

1 88-23 



TP4012A 

154-44 


SGS 

HBF4015AE 

159- 7 


Toshite^ 

TC4017 

151-11 
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Number 

Source 

Device 

Page-Line 

40174 

Fairchild 

F40174BC 

153-59 

402 

Sprague 

UHC/D-402 

178-183 

4023 

Harris 

HD4023B-2 

154-56 

4026 

SSS 

SCL4026BE 

151-69 



F40174BM 

153-60 




396-113 



HD4023B-9 

154-57 

4027 

Fairchild 

FM4027-2 

614-57 


National 

C040174BC 

153-68 



UHP.402 

178-187 


MITEL 

SIL4023UB 

154-60 



F4027BC 

153-75 



CD40174BM 

153-69 




396-117 



SIL4023UBE 

154-61 



F4027BM 

153-76 

40175 

Fairchild 

F40175BC 

153-25 

4020 

Fairchild 

F4020BC 

149-171 


Motorola 

MC4023 

175-92 


Harris 

HD4027B-2 

153-77 



F40175BM 

153-26 



F4020BM 

149-172 


National 

CD4023A/BC 

154-71 



HD4027B-9 

153-78 


National 

CD40175B 

153-33 


Harris 

HD4020B-2 

149-173 



C04023A/BM 

154-72 


MITEL 

SIL4027B 

153-81 

4018 

Fairchild 

F4018BC 

151-183 



HD4020B-9 

149-174 


RCA 

CD4023B 

154-75 



StL4027BE 

153-82 



F4018BM 

151-184 


MITEL 

SIL4020B 

149-177 



CD4023BE 

154-76 


Mostek 

MK4027 

11122- 3 


Harris 

HD40 188-2 

151-185 



SIL4020BE 

149-178 



CD4023UB 

154-77 



MK4027-2 

614-66 



HD4018B-9 

151-186 


National 

CD4020BC 

149-179 



CD4023UBE 

154-78 



MK4027-3 , 

614-88 


Motorola 

MC4018 

175-139 



C04020BM 

149-180 


SGS 

HBF4023AE 

154-79 



MK4027-4 

615-51 




1 97- 1 


Plessey 

SP4020 

203-77 


Solitron 

CM4023A 

154-82 


National 

CD4027BC 

153-85 




1113- 2 


RCA 

CDS4020 

149-183 



CM4023AE 

154-83 



CD4027BM 

153-86 


National 

CD4018BC 

152- 7 



CDS4020E 

149-184 


SSS 

SCL4023B 

154-80 



MM4027 

629-41 



C04018BM 

152- 8 



C04020 

1 89- 2 



SCL4023BE 

154-81 


RCA 

CD4027B 

153-89 


RCA 

CD4018 

I 89- 2 



C04020B 

149-181 


SW 

SW4023AE 

164-84 



CD4027BE 

153-90 




1 91- 7 



C04020BE 

149-182 


Tl 

TF4023A 

154-86 


SGS 

HBF4027AE 

153-91 



CD4018B 

152- 5 


SGS 

HBF4020AE 

149-185 



TP4023A 

154-87 


Solitron 

CM4027A 

153-94 



CD4018BE 

152- 6 


Solitron 

CM4020A 

149-188 


Toshiba 

TC4023 

154-88 



CM4027AE 

153-95 


SGS 

HBF40t8AE 

152- 9 



CM4020AE 

149-189 

4024 

Fairchild 

F4024BC 

149-120 


SSS 

SCL4027B 

153-92 


Solitron 

CM4018A 

152-12 


SSS 

SCL4020B 

149-186 



F4024BM 

149-121 



SCL4027BE 

153-93 



CM4018AE 

152-13 



SCL4020BE 

149-187 


Harris 

HD4024B.2 

149-122 


SW 

SW4027AE 

153-96 


SSS 

SCL4018A 

t 90- 2 


SW 

SW4020AE 

149-190 



HD4024B-9 

149-123 


Tl 

TF4027A/B 

153-98 



SCL4018B 

152-10 


Tl 

TF4020A/B 

149-191 


MITEL 

SIL4024B 

149-124 



TP4027A/B 

153-99 



SCL4018BE 

152-11 



TP4020A/B 

149-192 



SIL4024BE 

149-125 


Toshiba 

TC4027 

153-100 


Tl 

TF4018A/B 

152-14 


Toshiba 

TC4020 

149-193 


Motorola 

MC4024 

195-182 

40273 

Fairchild 

FM4P273 

614-80 



TP4018A/B 

152-15 

40208 

RCA 

C040208B 

157-23 




560-39 

40274 

Fairchild 

FM40274 

615-42 


Toshiba 

TC4018 

162-16 



C040208BE 

157-24 




I 97- 1 

4028 

Fairchild 

F4028BC 

152-23 

40181 

RCA 

CD40181B 

148-51 

4021 

Fairchild 

F4021BC 

159-41 




1 97- 1 



F4028BM 

152-24 



CD40181BE 

148-52 



F4021BM 

159-42 




11113- 1 


Harris 

HD4028B-2 

152-25 

40182 

RCA 

CD40182B 

148-62 




631-115 




1113- 1 



H04028B-9 

152-26 



CD40182BE 

148-63 



F4021CBC 

631-102 


National 

CD4024BC 

149-128 


MITEL 

SIL4028B 

152-29 

40188 

MITEL 

StL40188B 

151-187 


Harris 

HD4021B-2 

159-43 



CD4024BM 

149-133 



SIL4028BE 

152-30 



SIL40188BE 

151-188 




631-117 


RCA 

CD4024 

f 89- 2 


National 

CD4028BC 

152-33 

4019 

Fairchild 

F4019BC 

154-137 



HD4021B-9 

, 159-44 



CD4024B 

149-134 



CD4028BM 

152-34 



F4019BM 

154-138 




631-107 



C04024BE 

149-135 


RCA 

CD4:028B 

152-37 




630-80 


MITEL 

SIL40216 

169-45 


SGS 

HBF4024AE 

149-136 



CD4028BE 

152-38 


Harris 

HD40 198-2 

154-143 



SIL4021BE 

159-46 


Solitron 

CM4024A 

149-139 


SGS 

HBF4028AE 

152-39 



HD4019B-9 

154-144 


National 

CD4021AC 

159-49 



CM4024AE 

149-140 


Solitron ^ 

CM4028A 

152-42 


MITEL 

SIL4019B 

154-145 



CD4021AM 

159-50 


SSS 

SCL4024B 

149-137 



CM4028AE 

152-43 



SIL4019BE 

154-146 


RCA 

CD4021 

f *89- 2 



SCL4024BE 

149-138 


SSS 

SCL4028B 

152-40 


Motorola 

MC4019 

175-140 



CD4021B 

159-5V 


SW 

SW4024AE 

149-141 



SCL4028BE 

152-41 


National 

CD4019BC 

154-149 




631-110 


Tl 

TF4024A/B 

149-142 


SW 

SW4028AE 

152-44 



CD4019BM 

154-150 




631-120 



TMS4024 ' 

608-66 


Tl 

TF4028A/B 

152-46 



MM4019 

f124- 8 



CD4021BE 

159-52 



TP4024A/B 

149-143 



TP4028A/B 

152-47 


RCA 

CD4019 . 

f 87-15 




631-111 


Toshiba 

TC4024 

149-144 


Toshiba 

TC4028 

152-48 



CD4019B 

154-152 


Solitron 

CM4021A 

159-55 

4025 

AMI 

S4025 

★ 635 

4029 

Fairchild 

F4029BC 

151-134 



CD4019BE 

154-153 




631-123 




621-71 



F4029BM 

151-135 




1B8-166 



CM4021AE 

159-56 



84025-2 

★ 635 


Harris 

HD4029B-2 

151-136 


SGS 

HBF4019AE 

154-154 


SSS 

SCL4021B 

169-53 




621-61 



HD4029B-9 

15^1-137 


Solitron 

CM4019A 

154-157 




631-122 


Fairchild 

F4025BC 

166-11 


MITEL 

SIL4029B 

151-138 



CM4019AE 

154-158 



SCL4021BE 

159-54 



F4025BM 

156-12 



SIL4029BE 

151-139 


SSS 

SCL4019B 

154-155 


SW 

SW4021AE 

159-57 


Harris 

HD4025B-2 

156-13 


National 

CD4029BC 

151-140 



SCL4019BE 

154-156 


Tl 

TF4021A/B 

159-68 



HD4025B-9 

156-14 



CD4029BM 

151-141 


SW 

SW4019AE 

154-159 




631-105 


MITEL 

SIL4025UB 

156-15 


RCA 

CD4029B 

151-142 


Tl 

TF4019A/B 

164-160 



TP4021A/B 

159-59 



SIL4025UBE 

156-16 



CD4029BE 

151-143 



TP4019A/B 

154-161 




631-104 


National 

CD4025A/BC 

156-23 


SGS 

HBF4029AE 

151-144 


Toshiba 

TC4019 

154-164 


Toshiba 

TC4021 

159-60 



C04025A/BM 

156-24 


Solitron 

CM4029A 

151-147 

40192 

Fairchild 

F40192BC 

151-13^ 




631-113 



MM4025 

629-23 



CM4029AE 

151-148 



R0192BM 

151-14 

4022 

Fairchild 

F4022BC 

151-158 


RCA 

CD4525B 

156-25 


SSS 

SCL4029A 

I 90- 2 


National 

CD40T92BC 

151-26 



F4022BM 

151-159 



CD40258E 

156-26 



SCL4029B 

151-145 



CD40192BM 

151-26 


Harris 

HD4022B-2 

151,-160 



CD4025UB 

156-27 



SCL4029BE 

151-146 


RCA 

CD40192B . 

151-31 



H04022B-9 

151-161 



CD4025UBE 

156-28 


SW 

SW4029BE 

151-149 



CD40192BE 

161-32 


MITEL 

SIL4022B 

151-162 


SGS 

HBF4025AE 

156-29 


Tl 

TF4029A 

151-150 

40193 

jpairchitd 

F40193BC 

150-67 



SIL4022BE 

151-163 


Solitron 

CM4025A 

156-32 



TP4029A 

151-151 



F40193BM 

150-68 


Motorola 

, MC4022 

170-12 



CM4025AE 

156-33 


Toshiba 

TC4029 

151-152 


National 

CD40t93BC 

150-79 


National 

CD4022BC 

151-166 


SSS 

SCL4025B 

156-30 

403 

NEC 

mPB403 

610-101 



C040193BM 

160-80 



CD4022BM 

151-167 



SCL4025BE 

156-31 


Sprague 

UHG/D-403 

178-184 


RCA 

CD40t93B 

150-85 


RCA 

CD4022 

I 89- 2 


SW 

SW4025AE 

156-34 




396-114 



CD40193BE 

150-86 



CD4022B 

151-168 


Tl 

TF4025A 

156-35 



UHP-403 

178-188 

40194 

Fairchild 

F40194BC 

158-157 



CD4022BE 

151-169 



TP4025A 

154*36 




396-118 




630-89 


SGS 

HBF4022AE 

151-170 


Toshiba 

TC4025 

156-37 

4030 \ 

Fairchild 

F4030BC 

155- 3 



F40194BM 

158-158 


Solitron 

CM4022A 

151-173 

40257 

RCA 

CD40267B 

154-166 



F4030BM 

155- 4 


RCA 

CD40194B 

158-165 



CM4022AE 

151-174 



CD40257BE 

154-167 


Harris 

HD4030B-2 

155- 7 

40195 

Fairchild 

F40195BC 

158-149 


SSS 

SCL4022B 

" 151-171 

4026 

National 

MM4026 

629-24 



HD4030B-9 

155- 8 




630-90 



SCL4022BE 

151-172 


RCA 

CD4026 

If 88-23 


MITEL 

SIL4030B - 

155-13 



. F40195BM 

158-150 


Tl 

TF4022A 

151-175 



CD4026B 

151-62 



SIL4030BE 

155-14 




630-81 



TP4022A 

151-176 



CD4026BE 

151-63 


Natiortal 

CD4030AC. 

155-21 

402 

Micro ComiMCC402 

521-56 


T<»hlba 

TC4022 

151-177 


Solitron 

CM4026A 

151-72 



CD4030AM 

155-22 




572-37 

40223 

Mostek 

MK40223 

614-125 



CM4026AE 

151-73 


RCA 

CD4030B 

155-27 




572-57 

4023 

Fairchild 

F4023BC 

154-54 


SSS 

SCL4026A 

1 90- 2 



CD4030BE 

155-28 


National 

MM4d2 

1124- 3 



F4023BM 

154-55 



SCL4026B 

151-64 

* 

SGS 

HBF4030AE 

155-31 
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1C MASTER 


Bat* 

Numbar 

Sourca 

Davioa 

Paga-Una 

Baaa 

Numbar 

Sourca 

Davica 

Paga-Una 

Baaa 

Numbar 

Sourca 

Davica 

Paga-Lina 

Baaa 

Numbar 

Sourca 

Davioa 

Paga-Lina 

4030 

Solitron 

CM4030A 

155-36 

4035 

Tl 

TF4035A/B 

158-145 

4042 

Motorola 

MC4042 

394-137 

4046 

SSS 

SCL4046A 

160-14 



CM4030AE 

155-37 



TMS4035 

622-76 


National 

CD4042BC 

166-117 




I 90- 2 


SSS 

SCL4030B 

- 155-32 



TP4035A/B 

158-146 



CD4042BM 

156-118 



SCL4046AE 

160-15 



SCL4G30BE 

155-33 




630-95 


RCA 

CD4042B 

156-119 



SCL4046B 

559-57 


SW 

SW4030AE 

155-40 


Toshiba 

TC4035 

158-147 



CD4042BE 

156-120 



SCL4046BE 

559-58 


Tl 

TF4030A 

155-41 




630-87 


SGS 

HBF4042AE 

156-121 


Tl 

TF4046A/B 

160-17 



TMS4030 

★ S54 

4036 

RCA 

CD4036A 

157-38 


Solitron 

CM4042A 

156-124 




559-59 




615-72 



CD4036AE 

157-39 



CM4042AE 

156-125 



TP4046A/B 

160-18 




1122-12 



CD4036B 

616-38 


SSS 

SCL4042B 

156-122 




559-64 



TMS4030-1 

* 854 


Solitron 

CM4036A 

157-40 



SCL4042BE 

156-123 

4047 

Fairchild 

F4047BC 

158-15 




615-16 




616-40 


Tl 

TF4042A/B 

15fe-126 



F4047BM 

158-16 



TMS4030-2 

★ 854 



CM4036AE 

157-41 



TMS4042 

620-117 


RCA 

CD4047 

f 89- 9 




614-106 


Tl 

TMS4036 

★ 857 



TMS4042-1 

620-92 



CD4047B 

158-17 



TP4030A 

155-42 




617-63 



TMS4042-2 

620-36 



Cb4047BE 

158-18 


Toshiba 

TC4030 

155-47 



TMS4036-1 

★ 857 



TP4042A/B 

156-130 


Solitron 

CM4047A 

158-19 

4031 

Fairchild 

F4031BC 

159-122 




617-62 


Toshiba 

TC4042 

156-131 



CM4047AE 

158-20 



F4031BM 

159-123 



TM$4036-2 

★ 857 

4043 

Fairchild 

F4043BC 

156-155 


Tl 

TF4047A/B 

158-21 


National 

CD4031BC 

159-124 




617-61 



F4043BM 

156-156 



TP4047A/B 

158-22 


■ 

CD4031BM 

159-125 

4037 

RCA 

CD4037B 

154-132 


Harris 

HD4043B-2 

156-157 


Toshiba 

TC4047 

158-23 


RCA 

CD4031B 

159-126 



CD4037BE 

154-133 



HD4043B-9 

156-158 

4048 

Motorola 

MC4048 

177-142 




632-55 


Solitron 

CM4037A 

154-134 


MITEL 

SIL4043B 

156-159 


National 

CD4048BC 

156-80 



CD4031BE 

159-127 



CM4037AE 

154-135 



SIL4043BE 

156-160 



CD40486M 

156-81 




632-54 

4038 

Motorola 

MC4038 

177-145 


Motorola 

MC4043 

394-139 


RCA 

CD4048B 

156-82 

4032 

RCA 

CD4032B 

148-32 




h 95- 7 




h 95- 7 



CD4048BE 

156-83 



CD4032BE 

148-33 


RCA 

CD4038B 

148-41 


National 

CD4043AC 

156-163 


Solitron 

CM4048A 

156-86 


Solitron 

CM4032A 

148-34 



CD4038BE 

148-42 



CD4043AM 

156-164 



CM4048AE 

156-87 


i 

CM4032AE 

.148-35 


Solitron 

CM4038A 

148-43 


nci 

CD4043B 

156-165 

4049 

Fairchild 

F4049BC 

148-189 


Toshiba 

TC4032 

148-36 



CM4038AE 

148-44 



CD4043BE 

156-166 



F4049BM 

149- 4 

4033 

RCA 

CQ4033 

1 88-23 


Toshiba 

TC4038 

148-45 


Solitron 

CM4043A 

156-169 


Harris 

HD4049UB-2 

149- 5 



CD4033B 

151-76 

4039 

Motorola 

MC4039 

380-78 



CM4g43AE 

156-170 



HD4049UB-9 

149- 6 



CD4033BE 

151-77 


National 

C04039BM 

631-96 


SSS 

SCL4043A 

156-167 


MITEL 

SIL4049B 

149- 7 


SGS 

HBF4033AE 

151-78 


RCA 

CD4039A 

157-33 



SCL4043AE 

156-168 



SIL4049BE 

149- 8 


Solitron 

CM4033A 

151-83 



CD4039AE 

157-34 


Tl 

TF4043A/B 

156-171 


National 

CD4049UBC 

149-11 



CM4033AE 

151-84 



CD4039B 

616-39 



TMS4043 

620-118 



CD4049UBM 

149-12 


SSS 

SCL4033B 

151-79 


Solitron 

CM4039A 

157-35 



TMS4043-1 

620-93 


RCA 

CD4049UB 

149-13 



SCL4033BE 

151-80 




616-41 



TMS4043-2 

620-37 



CD4049UBE 

149-14 


Tl 

TMS4033 

622-33 



CM4039AE 

157-36 



TP4043A/B 

156-172 


SGS 

HBF4649AE 

149-15 

4034 

EA 

EA4034 

607-56 


Tl . 

TMS4039 

620-116 


Toshiba 

TC4043 

156-175 


Solitron 

CM4049A 

149-18 




607-75, 



TMS4039-1 

620-91 

4044 

Fairchild 

F4044BC 

156-133 



CM4049AE 

149-19 


Fairchild 

F4034BC 

159-78 



TMS4039-2 

620-35 



F4044BM 

156-134 


SSS 

SCL4049B 

149-16 



F4034BM 

159-79 

4040 

Fairchild 

F4040BC 

149-149 


Harris 

HD4044B-2 

156-135 

- 


SCL4049BE 

149-17 


National 

CD4034BC 

159-82 



F4040BM 

149-150 



HD4044B-9 

156-136 


SW 

SW4049AE 

149^20 



CD4034BM 

159-83 


Harris 

HD4040B-2 

149-151 


MITEL 

SIL4044B 

156-137 


Tl 

TF4049A/UB 

149-21 


RCA 

CD4034B 

159-88 



HD4040B-9 

149*152 



SIL4044BE 

156-138 



TP4049A/UB 

149-22 




631-97 


Intel 

4040 

869-31 


Motorola 

MC4044 

200-32 


Toshiba 

TC4049 

149-23 



CD4034BE 

159-89 


MITEL 

SIL4040B 

149-153 




559-42 

405 

Datel _ 

AM-405 

552-23 


Solitron 

CM4034A 

159-86 



SIL4040BE 

149-154 




H 97- 1 


NEC 

mPD405 

622-31 




631-99 


Motorola 

MC4040 

177-150 




f 97- 1 

4050 

Fairchild 

F4050BC 

148-123 



CM4034AE 

159-87 




H 95- 7 




11112-17 



F4050BM 

148-124 




631-94 


National 

CD4040BC 

149-157 




1(112-17 


Harris 

HD4050B-2 

148-125 


SSS 

SCL4034B 

159-84 



CD4040BM 

149-158 




f113- 1 



HD4050B-9 

148-130 




631-98 


RCA 

CDS4040 

149-161 




1(113- 1 


IPI 

IPL4050 

571-173 



SCL4034BE 

159-85 



CDS4040E 

149-162 




1113- 2 


MITEL 

SIL4050B 

148-131 




631-93 



CD4040B 

149-159 




1113- 2 



SIL4050BE 

148-132 


Tl 

TMS4034 

622-61 



. CD4040BE 

149-160 


National 

CD4044AC 

, 156-141 


Motorola 

MC4050 

175-165 


Toshiba 

TC4034 

159-90 


Solitron 

CM4040A 

149-165 



CD4044AM 

156-142 


National 

CD4050BC 

148-135 




631-100 



CM4040AE 

149-166 


RCA 

CD4044A/B 

156-143 



CD4050BM 

148-136 

4035 

EA 

EA4035 

607-18 


SSS 

SCL4040B 

149-163 



CD4044A/BE 

156-144 


RCA 

CD4050B 

148-137 




607-57 



SCL4040BE 

149-164 


Solitron 

CM4044A 

156-147 



CD4050BE 

148-138 


Fairchild 

F4035BC 

158-128 


Tl 

TF4040A/B 

149-167 


SSS 

SCL4044A 

156-145 



MW4050 

615-61 




630-88 



TP4040A/B 

149-168 



SCL4044AE 

156-146 


SGS 

HBF4050AE 

148-139 



F4035BM 

158-129 


Toshiba 

TC4040 

149-169 


Tl 

TF4044A/B 

156-148 


Solitron 

CM4050A 

148-142 




630-79 

4041 

Fairchild 

F4041BC 

149-101 



TM84044 

★ 858 



CM4050AE 

148-143 


Harris 

HD4035B-2 

158-130 



F4041BM 

149-102 



TP4044A/B 

156-149 


SSS 

SCL4050B 

148-140 




630-91 


Motorola 

MC4041 

199-179 


Toshiba 

TC4044 

156-150 



SCL4050BE 

148-141 



HD4035B-9 

158-131 




383-13 

4045 

RCA 

CD4045A 

158-90 


SW 

SW4050AE 

148-144 




630-82 


National 

CD4041BC 

149-103 



CD4045AE 

158-91 


Tl 

TF4050A/B 

148-145 


MITEL 

SIL4035B 

158-132 



CD4041BM 

149-104 


SGS 

HBF4045AE 

158-92 



TMS4060 

★ 854 



SIL4035BE 

158-133 



CD4041C 

149-105 


Solitron 

CM4045A 

158-95 




615-70 


National 

CD4035BC 

158-136 



CD4041M 

149-106 



CM4045AE 

158-96 




1125-22 



CD4035BM 

158-137 


RCA 

CD4041UB 

149-107 


Tl 

TMS4045 

★ 858 



TMS4050-1 

★ 854 


RCA 

CD4035B 

158-138 



CD4041UBE 

149-108 

4046 

Fairchild 

F4046BC 

160- 6 




615-18 




630-93 


Solitron 

CM4041A 

149-111 




559-50 



TMS4050-2 

★ 854 



CD4035BE 

158-139 



CM4041AE 

149-112 



F4046BM 

160- 7 




614-108 




630-84 


SSS/ 

SCL4041B 

149-109 




559-51 



TP4050A/B 

148-146 


SGS 

HBF4035AE 

158-140 



SCL4041BE 

149-110 


MITEL 

SIL4046B 

160- 8 


Toshiba 

TC4050 

148-147 


Solitron 

CM4035A 

158-143 

4042 

Fairchild 

F4042BC 

156-109 




559-52 

4O50V1 

RCA 

MW4050V1 

615-10 




630-94 



F4042BM 

156-1101 



SIL4046BE 

160- 9 

4050V2 

RCA 

MW4050V2 

614-98 



CM4035AE 

158*144 


Harris 

HD4042B-2 

156-111 


RCA 

CD4046 

1(113- 9 

4051 

Fairchild 

F4051BC 

371-13 




630-86 



HD4042B-9 

156-112 



CD4046B 

160-12 



F4051BM 

371-14 


SSS 

SCL4035B 

158-141 


MITEL 

SIL4042B 

156-113 




559-55 


Gl 

MEM4051D 

371-17 




630-85 



SIL4042BE 

156-114 



CD4046BE 

160-13 



MEM4051P 

371-18 



SCL4035BE 

158,142 


Motorola 

MC4042 

178- 7 




559-56 


Harris 

HD4051B-2 

371-15 
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Bate 

Numbar 

Sourca 

Davica 

Paga-Una 

Bata 

Numbar 

Sourca 
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Paga-Lina 

Baaa 

Numbar 

Saurea 

Davica ' 

Paga-Una 

4051 

Harris 

HD4051B-9 

371-16 

4056 

RCA 

CD4056BE 

380-21 

4068 

Solitron 

CM4068AE 

154-11 

4073 

RCA 

CD4073BE 

153-149 


MITEL 

SiL4051B 

371-19 




380-164 


SSS 

SCL4068B 

154- 6 


Solitron 

CM4073A 

153-152 



SIL4051BE 

371-20 

4057 

AMD 

AM4057 

633-63 



SCL4068BE 

154- 7 



CM4073AE 

) 153-153 


Motorola 

MC4051 

175-166 


National 

MM4057 

633-60 


Tl 

TF4068B 

154-12 


SSS 

SCL4073B 

^ 153-150 


National 

CD4051BC 

371-23 


RCA 

CD4057B 

148-47 



TP4068B 

154-13 



SCL4073BE 

153-151 



C04051BM 

371-24 

4058 

teledyne P 4058 

378-47 


Toshiba 

TC4068 

154-14 


Tl 

TF4073B 

153-154 


RCA 

CD4051B 

371-25 

4059 

RCA 

CD4059 

f 113-10 

4069 

Fairchild 

F4069UBC 

149-25 



TP4073B 

153-155 



CD4051BE 

371-26 



CD4059A 

151-55 



F4069UBM 

149-26 


Toshiba 

TC4073 

153-156 



MW4051 

615-62 



CD4059AE 

151-56 


Harris 

HD4069UB-9 

149-29 

4075 

Fairchild 

F4075BC 

155-96 


Solition 

CM4051A 

371-29 

406 

Datel 

AM-406 

552-19 




149-30 



F4075BM 

155-97 



CM4051AE 

371-30 


National 

MM406 

1124- 3 


MITEL 

SIL4069B 

149-31 


MITEL 

SIL4075B 

155-98 


SSS 

SCL4051B 

371-27 


NEC 

mPB406 

613-14 



SIL4069BE 

149-32 



StL4075BE 

155-99 



SCL4061BE 

371-28 


Sprague 

UHC/D-406 

178-161 


Motorola 

MCM4069A 

607-58 


RCA 

CD4075B 

155-102 


Tl 

TF4051A/B 

371-31 




395-133 


National 

CD4069UBC 

' 149-37 



CD4075BE 

155-103 



TMS4051 

★ 854 



UHP-406 

178-165 



CD4069UBM 

149-38 


SSS 

SCL4075B 

155-104 




615-71 




395-137 


RCA 

cb4069UB 

149-41 



SCL4075BE 

155-105 



TMS4051 1 

★ 854 

4060 

EA 

EA4060 

615-39 



CD4069UBE 

149-42 


Tl 

TF4075B 

155-106 




615-19 



EA40e0-1 

614-118 


Solitron 

CM4069A 

149-47 



TP4075B 

155-107 



TP4051A/B 

371-32 



EA4060-2 

614-79 



CM4069AE 

149-48 


Toshiba 

TC4075 

155-108 


Toshiba 

TC4051 

371-33 


MITEL 

SIL4060B 

150- 3 


SSS 

SCL4069B 

149-43 

4076 

Fairchild 

F4076BC 

153-37 

4051V1 

RCA 

MW4051V1 

615-11 



SIL4060BE 

150- 4 



SCL4069BE 

149-44 


' 

F4076BM 

153-38 

4051V2 

RCA 

MW4051V2 

614-99 


RCA 

CDS4060 

150- 7 


Tl 

TF4069A 

149-50 


Harris 

HD4076B-2 

153-39 

4052 

Fairchild 

F4052BC 

370-77 



CDS4060E 

150- 8 



TP4069A 

149-51 



HD4076B-9 

153-40 



F4052BM 

370-78 



CD4060B 

150- 5 


Toshiba 

TC4069 

149-54 


National 

CD4076BC 

153-47 


Harris 

HD4052B-2 

370-79 



CD4060BE 

150- 6 

407 

CMA 

FX407 

561-20 



CD4076BM 

153-48 



H04052B-9 

370-80 



MW4060 

615-59 


Sprague 

UHC/b-407 

178-170 


RCA 

CD4076B 

153-49 


MITEL 

SIL4052B 

370-81 


Siemens 

HYB4060 

615-64 




396-38 



CD4076BE 

153-50 



SIL4052BE 

370-82 


SSS 

SCL4060B 

150-^ 9 



UHP-407 

178-174 


Solitron 

CM4076A 

153-53 


National 

CD4052BC 

370-85 



SCL4060BE 

150-10 




396-42 



CM4076AE 

153-54 



CD4052BM 

370-86 


Tl 

TMS4060 

★ 854 

4070 

Fairchild 

F4070BC 

155- 5 


SSS 

SCL4076B 

153-51 



MM4052 

632-76 




615-69 



F4070BM 

155- 6 



SCL4076BE 

153-52 


RCA 

C04052B 

370-87 




1 122-22 


Harris 

HD4070B-2 

155- 9 


Tl 

TF4076B 

153-56 



C04052BE 

370-88 



TMS4060-1 

★ 854 



HD4070B-9 

155-10 



TP4076B 

153-57 


Solitron 

CM4052B 

370-91 




615-17 


MITEL 

SIL4070B 

155-15 

4077 

Fairchild 

F4077BC 

155-49 



CM4052BE 

370-92 



TMS4060-2 

★ 854 



SIL4070BE 

155-16 



F4077BM 

155-50 


SSS 

SCL4052B 

370-89 




614-107 


Motorola 

MCM4070A 

607-63 


Harris 

HD4077B-2 

155-53 



SCL4052BE 

370-90 

4060V1 

RCA 

MW4060V1 

615-12 


National 

CD4070BC 

155-23 



HD4077B-9 

155-54 


Tl 

TF4052A/B 

370-93 

4060V2 

RCA 

MW4060V2 

614-100 



CD4070BM 

155-24 


MITEL 

SIL4077B 

155-57 



TP4052A/B 

370-94 

4061 

RCA 

CD4061A 

157-69 


RCA 

CD4070B 

155-29 



SIL4077BE 

155-58 


Toshiba 

TC4052 

370-95 




617-89 



CD4070BE 

155-30 


RCA 

CD4077B 

155-65 

4053 

Fairchild 

F4053BC ' 

366-84 




1122-20 


Solitron 

CM4070A 

155-38 



C04077BE 

155-70 



F4063BM 

366-85 




1122-20 



CM4070AE 

155-39 


Solitron 

CM4077A 

155-71 


Gt 

MEM40530 

366-88 


Toshiba 

TC4061 

157-72 


SSS 

SCL4070B 

155-34 



CM4077AE 

155-72 



MEM4053P 

366-89 

4062 

Motorola 

MC4062 

190-180 



SCL4070BE 

155-35 


SSS 

SCL4077B 

155-73 


Harris 

HD4053B.2 

366-86 


RCA 

CD4062A 

159-138 


Tl 

TF4070B 

155-43 



SCL4077BE 

155-74 



HD4053B-9 

366-87 




628-36 



TMS4070 

★ 852 

4078 

Fairchild 

F4078BC 

155-139 


MITEL 

SiL4053B 

366-90 



CD4062AE 

159-139 




615-117 



F4078BM 

155-140 



SIL40536E 

366-91 


Tl 

TMS4062 

614-24 



TMS4070-1 

615-113 


MITEL , 

SIL4078B 

155-141 


National 

CD4053C 

366-94 




1 95-22 



TMS4070-2 

616-109 



SIL4078BE 

155-142 



CD4053M 

366-95 

4063 

RCA 

CD4063B 

148-81 



TP4070B 

155-44 


RCA 

CD4078B 

155-145 



MM4d53 

632-104 



CD4063BE 

148-82 

4071 

Fairchild 

F4071BC 

155-110 



CD4078BE 

155-146 


RCA 

CD4053A 

366-96 


Tl 

TMS4063 

614-25 



F4071BM 

155-111 


Solitron 

CM4078A 

155-151 



CD4053AE 

366-97 

4064 

IPI 

IPL4064 

571-174 


Harris 

HD4071B-2 

155-112 



CM4078AE 

155-152 


Solitron 

CM4053A 

366-100 


Motorola 

MCM4064 

617*14 



HD4071B-9 

155-113 


SSS 

SCL4078B 

. 155-147 



CM4053AE 

366-101 

4066 

Fairchild 

F4066BC 

364-51 


MITEL 

SIL4071B 

155-116 



SCL4078BE 

156-148 


SSS 

SCL4053A 

366-98 



F4066BM 

364-52 



StL4071BE 

155-117 


Tl 

TF4078B 

156-173 



SCL4053AE 

366-99 


Harris 

HD4066B-2 

364-53 


National 

CD4071BC 

155-121 



TP4078B 

156-174 


Tl 

TP4053A/B 

366-102 



HD4066B-9 

364-54 



CD4071BM 

155-122 


Toshiba 

TC4078 

155-153 


Toshiba 

TC4053 

366-103 


MITEL 

StL4066B 

364-58 


RCA 

CD4071B 

155-126 

408 

Sprague 

UHC/D-408 

178-171 

4054 

RCA 

CD4054B 

152-163 



$IL4066BE 

364-59 



CD4071BE 

155-127 




396-39 




381- 4 


National 

CD4066C 

364-56 


Solitron 

CM4071A 

155-133 



UHP-408 

178-175 



CD4054BE 

152-164 



CD4066M 

364-57 



CM4071AE , 

155-134 




396-43 




381- 5 


RCA 

CD4066B 

364-62 


SSS 

SCL4071B 

155-128 

4081 

Fairchild 

F4081BC 

153-158 

4065 

AMO 

AM4055 

633-26 



CD4066BE 

364-63 



SCL4071BE 

155-129 



F4081BM 

153-159 


MITEL 

SiL4055B 

380-14 


SOS 

HBF4066AE 

364-64 


Tl 

TF4071B 

155-135 


Harris 

HD4081B-2 

153-160 




380-166 


Signetics 

N4066A 

364-65 



TP4071B 

155-136 



HD4081B-9 

153-161 



SIL4055BE 

380-167 


SSS 

SCL4066B 

364-66 


Toshiba 

TC4071 

155-137 


MITEL 

SIL4081B 

153-164 


National 

MM4055 

633-23 



SCL4066BE 

364-67 

4072 

Fairchild 

F4072BC 

155-82 



SIL4081BE 

153-165 


RCA 

C04055B 

152-156 



SCL4066S 

364-46 



F4072BM 

156-83 


National 

CD4081BC 

15S-168 




380-15 


Toshiba 

TC4066 

364-68 


MITEL 

SIL4072B 

155-84 



CD4081BM 

153-169 




380-168 

4067 

Fairchild 

F4067BC 

371-100 



SIL4072BC 

155-85 


RCA 

CD4081B 

153-172 



CD4055BE , 

152-157 


\ 

F4067BM 

371-101 


RCA 

CD4072B 

155-88 



CD4081BE 

153-173 




380-16 


Motorola 

MCM4067A 

607-40 



CD4072BE 

155-89 


Solitron 

CM4081A 

153-176 




380-169 


RCA 

CD4067B 

371-102 


SSS 

SCL4072B 

155-90 



CM4081AE 

153-177 

4056 

AMD 

AM4056 

633-56 



CD4067BE 

371-103 



SCL4072BE 

'155-91 


SSS 

SCL4081B 

153-174 


MITEL 

SiL4056B 

380-19 

4068 

Fairchild 

F4068BC 

153-182 


Tl 

TF4072B 

155-92 



.SCL4081BE 

153-175 




380-161 



F4068BM 

153-183 



TP4072B 

155-93 


Tl 

TF4081B 

153-178 



SiL4056BE 

380-162 


MITEL 

SiL4068B 

153-186 


Toshiba 

TC4072 

155-94 



TP4081B ' 

153-179 


National 

MM4056 

633-49 



SIL4d68BE 

153-187 

4073 

Fairchild 

F4073BC 

153-142 


Toshiba 

TC4081 

153-180 


RCA 

CD4056B 

152-160 


Motorola 

MCM4068A 

607-41 



F4073BM 

153-143 

4082 

Fairchild 

F4082BC 

153-123 




380-20 


RCA 

CD4068B 

154- 4 


MITEL 

SIL4073B 

153-144 



F4082BM 

153-124 




380-163 



-1CD4068BE 

154-5 



SIL4073BE 

153-145 


Harris 

HD4082B-2 

153-125 



C04056BE 

152-161 


Solitron 

CM4068A 

154-10 


RCA 

CD4073B 

153-148 



HD4082B-^ 

153-126 
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rr 
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Device 
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4082 

MITEL 

SIL4082B 

- 153-127 

410ivi 

RCA 

MW4101V1 

619-107 

4137 

Raytheon 

RM4137 

532-93 

4201 

Nationai 

iNS4201 

★ 435 



SIL4082BE 

153-131 

4101V2 

RCA 

MW4101V2 

619-86 



RV4137 

532-94 

4202 

Exar 

XR4202 

531-143 


RCA 

CD4082B 

153-134 

4102 

Mostek 

MK4102 

622-65 

414 

Ferranti 

ZN414 

521-24 




557-25 



CD4082BE 

153-135 



MK4 102-1 

622-28 


NEC 

mPD414 

615-57 

4203 

Burr-Brown4203 

572-107 


SSS 

SCL4082B 

153-136 



MK4 102-6 

621-106 



/iPD4l4-E 

615-87 




572-108 



SCL4082BE 

153-137 



MK4102-8 

621-101 



mPD414-1 

615- 6 




572-109 


Tl 

TF4082B 

153-138 


Solitron 

CM4102 

151-86 


Plessey 

SL414 , 

521-110 


Natkmai 

MM4203 

★ 822 



TP4082B 

153-139 




151-87 

415 

NEC 

mPD415 

621-69 



MM4203D 

611-81 


Toshiba 

TC4082 ' 

153-140 


Sprague 

UCN.4102A 

152-58 


Plessey 

SL415 

521-148 




612-18 

4085 

Fairchild 

F4085BC 

154-169 

4103 

Tl 

TMS4103 

606-20 

4151 

Exar 

XR4151 

573-150 



MM4203Q 

611-65 



F4085BM 

154-170 

4104 

EMM/Saml104 

*667 


Raytheon RC4151 

★ 590 




612-13 


RCA 

CD4085B 

154-173 




623-14 




573-151 

4204 

Burr-Brown4204 

572-110 



CD4085BE 

154-174 



4104A 

★ 667 




f 109-17 



4204S 

572-111 


Tl 

TF4085B 

154-175 


Fairchild 

F4104BE 

159-155 



RM4151 

★ 590 


Nationai 

MM4204 

★ 824 



TP4085B 

154-176 



F4J04BM 

159-156 




573-152 




612-85 

4086 

Fairchild 

F4086BC 

154-179 


Mostek 

Mk4104 

623-50 




f 109-17 

4205 

Burr-Brown4205 

572-112 



F4086BM 

154-180 


National 

MM4104 

628-64 



RV4151 

★ 590 



4205S 

572-113 


RCA 

CD4086B 

t54-181 


Nitron 

NC4104A 

623-18 




573-153 


Hitachi 

HD4205 

527-67 



CD4086BE 

154-182 


Solitron 

CM4104A 

159-159 




f, 109-17 

42050 

Micropac 

42050-055 

562-97 

4089 

National 

CD4089BC 

160-35 



CM4104AE 

159-160 

4156 

Raytheon RC4156 

★>92 



42050-109 

563-85 



CD4089BM 

160-36 

4104V2 

RCA 

MW4104V2 

615- 9 




557-16 



42060-128 

564-22 


RCA 

CD4089 

H 87-16 

4105 

Sprague 

UCN-4105 

158-64 



RM4156 

★ 592 



42050-148 

564-23 



CD4089B 

160-37 




521-69 




556-28 



42050-158 

564-76 



CD4089BE 

160-38 

411 

Micro Net 

MN411 

377- 5 



RV4156 

557-17 



42050-1 68 

564-77 

409 

Datel 

MXD-409 

370-109 



MN411H 

377- 6 

416 

NEC 

mPD416-1 

615-108 



42050-188 

564-109 

4093 

Fairchild 

F4093BC 

160-136 


NEC 

mPD411 

615-56 

4160 

SSS 

SCL4160B 

150-133 



42050-208 

565-13 



F4093BM 

160-137 



ittPD411-E 

615-86 



SCL4160BE 

150-134 



42050-224 

565-14 


National 

CD4093BC 

160-140 



mPD411-1 

615- 5 

4161 

SSS 

SCL4161B 

150-23 



42050-244 

565-54 



CD4093BM 

160-141 



mPD411-2 

614-95 

V, 


SCL4161BE 

150-24 



42050-264 

565-55 


RCA 

CD4093B 

160-142 



mPD411-3 

614-69 

4162 

SSS 

SCL4162B 

150-150 



42050-284 

565-58 




H 89-17 



mPD411-4 

614-55 



SCL4162BE 

150-151 



42050-304 

565-62 



CD4093BE 

160-143 



mPD411A 

614-94 

4163 

SSS 

SCL4163B 

150-38 



42050-324 

565-66- 


SSS 

SCL4093B 

160-144 


Toshiba 

TMM411 

614-109 



SCL4163B^ 

. 150-39 



42050-344 

565-69 



SCL4093BE 

160-145 

4111 , 

Hitachi 

MD4111 

527-66 

417 

Ferranti 

ZN417 

530-110 



42050-364 

565-72 


Tl 

TF4093B 

160-146 


RCA 

MW4111 

620-19 




530-112 



42050-510 

562-98 

' 


TP4093B 

160-147 


Sprague 

UCN-4111 

158-88 




556- 4 



42050-610 

563-22 

4094 

RCA 

CD4094B 

159-92 

4111V1 

RCA 

MW4111V1 

619-108 




556-22 



42050-710 

563-26 



CD4094BE 

159-93 

4111V2 

RCA 

MW4111V2 

619-87 

4175 

Tl 

TF4175B 

153-34^ 



42050-810 

563-65 


SSS 

SCL4094B 

159-94 

4112 

RCA 

MW4112 

620-20 



TP4175B 

153-35 

42051 

Micropac 

42051 

567-87 



SCL40P4BE 

159-95 


Sprague 

UCN-4112 

158-83 

418 

NEC 

#iPD418-1 

615- 1 



42051-055 

566- 3 

4095 

RCA 

CD4095B 

153-115 

4112V1 

RCA 

MW4112V1 

619-109 



MPD418-2 

614-96 



42051-065 

566-46 



CD4095BE 

153-116 

4112V2 

RCA 

MW4112V2 

619-88 



MPD418-3 

614-70 



42051-075 

566-47 

4096 

Mostek 

MK4096 

1122- 4 

4113 

Sprague 

UCN.4113 

158-84 

4180 

Telefunken TDA4180 

512-172 



42051-C185 

566-66 




11128- 7 

4114 

Sprague 

UCN-4114 

158-97 

4194 

Exar 

XR4194CK 

570-98 



42051-095 

566-77 



MK4096-11 

615-82 

4116 

EA 

EA4116 

614-81 



XR4194CN 

570-9^6 



42051-105 

566-80 



MK4096-16 

615-52 


Mostek 

MK4116-2 

615-100 



XR4194M 

570-100 



42051-124 

666-107 



MK4096-6 

614-124 



MK4116-3 

615-101 



XR4194MK 

570-102 



42051-144 

566-108 



MK4096-85 

615-83 



MK4116-4 

615-106 


Raytheon RC4194 

★ 594 



42051-154 

567-26 


RCA 

CD4096B 

153-117 


Solitron 

CM4116A 

364-94 



RC4194D 

★ 594 



42051-164 

567-27 



CD40968E'^ 

153-118 



CM4116AE 

364-95 




570-97 



42051-184 

567-43 


Rockwell 

4096 

614-101 

412 

Micro Net 

MN412 

377-79 



RC4194TK 

★ 594 



42051-204 

567-50 



4096-4 

615-63 



MN412H 

377-80 




570-99 



42051-223 

567-51 



4096-5 

615-89 


NEC 

^PD412 

620-109 



RM4194 

★ 594 



42051-243 

567-71 

40963 

Fairchild 

40963 

614-120 


Toshiba 

TMM412 

615-20 



RM4194D 

★ 594 



42051-263 

667-72 

40964 

Fairchild 

40964 

615-41 

4122 

EA 

EA4122 

615-40 




570-101 



42051-283 

567-74 

40965 

Fairchild 

40965 

615-76 



EA4 122-1 

614-119 



RM4194TK 

★ 594 



42051-303 

567-75 

4097 

RCA 

CD4097B 

371-76 



EA4 122-2 

614-82 




570-103 



42051-323 

567-79 



CD4097BE 

371-77 

4127 

Burr-Brown4 1 27 

512-96 

4195 

Exar 

XR4195 

567-97 



42051-343 

567-82 

4098 

MITEL 

SIL4098B 

158-31 

4128 

IPI 

IPL4128 

571-176 


Raytheon RC4195 

★ 596 



42051-363 

567-85 



SIL4098BE 

« 158-32 

413 

Micro Net 

MN413 

377-77 




567-103 

4206 

Burr-Brown4206 

572-114 


RCA 

CD4098B 

158-41 



MN413H 

377-78 




f 115-18 

4207 

Fairchild 

SH4207 

572-143 



CD4098BE 

158-42 

4130 

Teledyne P 4130 

11109-20 



RM419S 

★ 596 

4210 

National 

MM4210 

624-36 

4099 

National 

CD4099BC 

156-102 

4131 

Burr-Brown4 1 3 1 

573-121 




567-104 

4211 

National 

MM42ir 

624-40 



CD4099BM 

156-103 




fill- 6 




f 115-18 

4212 

Exar 

XR4212C 

557-48 


RCA 

C04099B 

156-104 


Raytheon 

RC4131 

544- 5 

4199 

Hitachi 

HDP4199 

197-70 



XR4212M 

567-26 



CD4099BE 

1B6-105 



RM4131 

538-19 

42 

Teledyne C CAG42 

363-99 

4213 

Burr-Brown42 1 3 

672-115 


Tl 

TF4099B 

156-106 

4132 

Raytheon 

RC4132 

543-16 

420 

Signetics / TCA420 

523-81 


National 

MM4213 

624-82 



TP4099B 

156-107 



RM4132 

540-23 

4200 

EMM/S4mi200 

★ 671 




625-22 

41 

Burr*BrownUAF4 1 

571-15 

4136 

Exar 

XR4136C 

557-50 




f 121- 8 

4214 ' 

National 

MM4214 

625-85 

410 

Micro Net 

MN410 

377- 7 



XR4136M 

557-27 




f 121- 9 

4220 

National 

MM4220 

606-37 



MN410H 

377- 8 


Fairchild 

MA4136C 

557-51 




f 121-10 




624-27 


NEC 

mPD410 

623-51 



mA4136M 

557-28 



4200A 

★ 671 




624-37 



mPD410-1 

623-48 


PMI 

PM4136C 

557-52 




623-53 



MM4220AE 

607- 6 



#iPD410-2 

623-46 


Raytheon 

RC4136 

★ 588 



4200B 

623-47 



MM4220AP 

607-28 


Siemens 

SAJ410 

524-56 




557-53 


Mostek 

MK4200 

f122- 2 



MM4220BL 

607-36 


Signetics 

TCA410A 

528- 6 



RC4136C 

558-38 



MK4200-11 

615-84 



MM4220EK 

607- 4 



TCA410B/D 

528-21 



RM4136 

★ 588 



MK4200-16 

615-53 




607-32 

41Q0 

IPI 

IPL4100 

571-175 




557-30 


Nitron ^ 

4200A 

623-62 



MM4220LR 

607-2 


SMC 

CG4100 

606-19 



RV4136 

★ 588 


Tl 

TMS4200 

624- 5 




607-30 

4101 

Intel 

4101 

869-60 


Tl 

RC4136 

557-54 

4201 

Burr- Brown4 201 

572-106 

4221 

National 

MM4221 

624-29 


RCA 

MW4101 

615-88 



RC4136C 

558-39 


Intel 

4201 

869-34 




624-41 




620-18 



RM4136 

557-31 


Nationai 

DP4201 

★ 435 



MM4221RQ 

607-20 

4101V1 

RCA 

MW4101V1 

615-60 

4137 

Raytheon 

RC4137 

532-92 




869-35 



MM4221RR 

607- 8 


t Indicates page number in Application Note Directory 
★ Indicates additional data is provided on the page noted 
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PART NUMBER INDEX 


Number 

Source 

Device 

Page-Line 

Baaa 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Baae 

Number 

Source 

Device 

Page-Line 

4229 

National 

. MM4229 

625-14 

4300 

Motorola 

MC4300 

193-122 

4376 

Tl 

TF4376A/B 

156-152 

450 

Fairchild 

CCD450A 

629-38 

423 

Ferranti 

"ZN423 

572-176 




398-107 



TP4376A/8 

156-153 


Intersil 

MM450 

370-63 

4230 

National 

MM4230 

624-80 

4301 

Burr-Brown4301 

572-125 

4377 

Tl 

TF4377A/B 

156-177 


Micro ComfMCC450 

572-38 




625-21 




f112- 9 



TP4377A/B 

156-178 




572-58 



MM4230BO 

607-68 


Tl 

TF4301A/UB 

156-75 

439 

Intersil 

DG439A 

368-34 


National 

MM450 

370-65 



MM4230FE 

607-65 



TP4301A/UB 

156-76 

440 

Intersil 

DG440A 

367-56 


■ ^ 


K 116-11 




607-89 

4302 

Burr-Brown4302 

672-126 


National 

TBA440 

527- 6 


Siemens 

TBA450 

523-136 



MM423CMT 

607-33 


Tl 

TF4302A/B 

164-184 


Plessey 

SL440 

524-11 

4500 

Toshiba 

TM4500 

526-61 




607-63 



TP4302A/B 

154-185 




572-70 

4501 

Silicon G 

SG4501 

568- 4 



MM4230KP 

607-24 

4303 

Motorola 

MCM4303A 

624-26 




573-91 




570-89 



MM4230QW 

607-73 


Tl 

TF4303A/B 

154-187 




f113-18 

4502 

MITEL 

SIL4502B 

149-62 



MM4230QX 

607-45 



TP4303A/B 

154-18^8 




f 113-18 



StL4502BE 

149-63 



MM4230QY 

607-12 

4304 

Motorola 

MC4304 

191-161 




11113-18 


RCA 

CD4502B 

149-70 

4231 

National 

MM4231 

624-84 




616-58 



TBA440 

527-16 



CD4502BE 

149-71 




625-24 


Tl 

TF4304A/B 

160-133 



. TDA440 

527-18 


SSS 

SCL4502B 

149-72 



MM4231BUS 

607-16 



TP4304A/B 

160-134 


SGS 

T0A440 

527-31 



SCL4502BF 

149-73 




607-70 

4305 

Motorola 

MC4305 " 

191-162 


Signetics 

TBA440 

527-25 

4503/ 

Hitachi 

HM4503 

615-92 



MM4231RP 

607-46 




616-59 


Telefunken TC^440 

513-68; 



HM4503-1 

615-44 

4232 

National 

MM4232 

625-86 

4306 

Motorola 

MC4306 

177-133 




527-32^^ 

4504 

National 

MM4504 

370-48 




626-27 

4307 

Motorola 

MC4307 

176-165 


Tl 

TU40C 

573-178 

4505 

NEC 

mPB4505-1 

623- 8 

4233 

National 

MM4233 

625-87 

4308 

Intel 

4308 

869-65 

4400 

Telefunken TpA4400 

527-33 



mPB4505-2 

623- 9 

424 

Ferranti 

ZN424 

512-53 


Motorola 

MC4308 

199-117 

4402 

EMM/Semi4402A 

623-55 



mPB45G5-3 

623-10 




547-13 

4310 

Motorola 

MC4310 

198-122 



4402B 

623-45 

4507 

Hitachi 

HM4507 

615-45 


Plessey 

SL424 

521-111 

4311 

Tl 

TF4311A/UB 

154-126 


Nitron 

NC4402A 

623-49 


Tl 

TF4507A/B 

'155-45 

4240 

National 

MM4240 

606-29 



TP4311A/UB 

154-127 



4402A 

623-63 



TP4507A/B 

155-46 




625-60 

4315 

Tl 

TF4315A/UB 

149-52 


SSS 

SCL4402A 

1 89-20 

4508 

MITEL 

SIL4508B 

156-180 




11120- 3 



TP4315A/UB 

149-53 



SCL4402B , 

155-149 



SIL4508BE 

156-181 




1120- 3 

4316 

Intel 

431 6A 

869-67 




156- 8 


RCA 

CD4508B 

156-184 

4241 

National 

MM4241 

606- 4 


Motorola 

MC4316 

175-146 




156-84 



CD4508BE 

156-185 




625-18 




1113- 1 



SCL4402BE 

155-150 


SSS 

SCL4508B 

156-186 




f120- 3 


Tl 

TP4316A/4B 

364-80 




156- 9 



SCL4508BE 

156-187 




f 120- 3 

4317 

Motorola 

MC4317 

175-147 




156-85 


Toshiba 

TC4508 

156-188 

4242 

Notional 

MM4242 

★ 832 

4318 

Motorola 

MC4318 

175-141 

4404 

Mostek 

MK4404 

623-17 

451 

Fairchild 

CCD451 

615-120 




626-70 

4319 

Motorola 

MC4319 

175-142 


, SSS 

SCL4404A 

f 90- 2 




629-39 

4243 

Netionel 

MM4243 

★ 834 

432 

Sprague 

UHC/D-432 

179- 4 



SCL4404B 

149-146 



CCD451A 

615-122 




625-26 




397- 6 



SCL4404BE 

149-147 




629-40 

4244 

Netionel 

MM4244 

★ 836 



UHP-432 

179- 8 

441 

Intersil 

DG441 

363-68 


Intersil 

DG451A 

363-71 




625-91 




397-10 


Tl 

TL441C 

512-99 



MM451 

370-23 

4245 

Nationei 

MM4245 

★ 832 

4320 

National 

MM4320 

204- 8 



TL441M 

512-100 


National 

MM451 

370-26 




627-29 




525-22 

4410 

Telefunken TDA44 10 

527-34 




11116- 9 

4246 

National 

MM4246 

★ 838 


Tl 

TF4320A 

168- 8 

4412 

SSS 

SCL4412A 

f 89-20 




1116-11 




627-67 



TP4320A 

158- 9 



SCL4412B 

154- 8 




11124- 3 

4247 

National 

MM4247 

★ 838 

4321 

Tl 

TF4321A 

158- 3 




154-51 


Plessey 

SL451 

526-16 




627-91 



TP4321A 

^58- 4 


■ 1 

SCL4412BE 

154-9 

4510 

Fairchild 

F45i6bC 

151-15 

425 

NEC 

mPD425 ' 

621-87 

4324 

Motorola 

MC4324 

195-183 




154-52 



F4510BM 

151-16 


Plessey 

SL425 

521-149 




560-40 

4416 

SSS 

SCL4416A 

364-98 


MITEL 

SIL4510B 

151-21 

4250 

Intersil 

4250 

531-104 




11 97- 1 



SCL4416AE 

364-99 



SIL4510BC 

151-22 




540-19 




1 97- 1 

442 

Intersil 

DG442A 

368-40 


National 

CD4510BC 

151-27 



4250C 

531-105 




1113- 1 


Plessey 

SL442 

572-141 



CD4510BM 

151-28 




. 543- 7 




1113- 1 




573-45 


RCA 

CD4510B 

151-33 


National 

LM4250 

531-111 

433 

Intersil 

DG433A 

363-88 

4423 

Burr-Brown4423 

572-131 



CD4510BE 

151-34 




540-20 


Sprague 

UHC/D-433 

179- 5 

4426 

SSS 

SCL4426B 

151-70 


SSS 

SCL4510B 

151-35 




1100-15 




397- 7 



SCL4426BE 

151-71 



SCL4510BE 

151-36 




1100-15 



UHP-433 

179- 9 

4428 

SSS 

SCL4428B 

152-123 


Toshiba 

TC4510 

151-38 



LM4250C 

531-112 




397-11 



SCL4428BE 

152-124 

4511 

Fairchild 

F4511BC 

152-127 




543- 8 

434 

Intersil 

DG434A 

364- 6 

443 

Intersil 

DG443 

365-99 

1 • 



380-141 




1100-15 

4340 

Burr-Brown4340 

573-54 

4433 

SSS 

S(iL4433B 

151-81 



F4511BM 

152-128 




1 100-15 

4341 

Burr-Brown434 1 

573-55 



SCL4433BE 

151-82 




380-142 



MM4250 

618- 4 

4344 

Motorola 

MC4344 

200-33 

444 

Inteiail 

D6444A 

365-78 


MITEL 

SIL4511B 

152-135 


Silicon G 

SG4250 

531-123 




559-43 

4441 

SSS 

SCL4441B 

148-104 




380-143 




540-21 




1 97- 1 



SCL4441BE 

148-105 



SIL4511BE 

152-136 



SG4250C 

531-124 




1 97- 1 

4444 

Raytheon 

RC44^4 

372-22 




380-144 




543- 9 




1113- 1 




561-31 


National 

CD4511BC 

152-137 


Solitron 

UC4250 

540-22 




1113- 1 



RM4444 

372-23 i 




380-147 



UC4250C 

543-10 

435 

Plessey 

TBA435 

563-68 




561-32 



CD4511BM 

152-138 

4252 

National 

MM4252 

624-87 

4350 

Motorola 

MC4350 

175-167 

4445 

SSS 

SCL4445B 

158-93 




380-148 

4256 

IP1 

IPL4256 

571-177 

4357 

National 

MM4357 

373-13 



SCL4445BE 

158-94 


RCA 

CD4511B 

152-139 

426 

Intersil 

DG426A 

367-91 



MM4357B 

373-15 

4446 

SSS 

SC14446 

160>-16 




380-149 


NEC 

mPB426 

613-15 


Toshiba 

TM4357 

525-52/ 




559-59 



CD4511BE 

152-140 

4262 

National 

MM4262 

1122-13 

4360 

Tl 

TF4360A/B 

150-136 

4449 

SSS 

SCL4449B 

149-45 




380-150 

4265 

Intel 

4265 

869-37 



TP4360A7B 

160-137 



SCL4449BE 

149-46 


Solitron 

CM4511B 

152-143 

4269 

Intel 

4269 

869-39 

4361 

Tl 

TF4361A/UB 

150-26 

445 

Intersil 

DG445A 

368-25 




380-153 

4270 

National 

MM4270 

★ 777 



TP4361A/UB 

150-27 

446 

Intersil 

DG446A 

365-64 



CM4511BE 

152-144 




615-28 

4362 

Tl 

TF4362A/B 

150-153 

447 

Plessey 

SL447 

573-166 




380-154 

4280 

National 

MM4280 

★ 780 



TP4362A/B 

150-154 

448 

Plessey 

SL448 

573-167 


SSS 

SCL4511B 

^ 152-141 




615-29 

4363 

Tl 

TF4363A/B 

150-41 

4481 

Nortec 

4481 

606- 7 




380-151 

4289 

Intel 

4289 

869-43 



TP4363A/B 

150-42 

449 

Plessey 

SL449 

573-168 



SCL4511BE 

152-142 




1127-24 

4364 

Motwola 

MCM4364 

617-15 

45 

Teiadyne C CA645A 

363-100 




380-152 

429 

Intersil 

D6429A 

367-72 

437 

Plessey 

SL437 

521-57 

450 

Datel 

AM-450 

548-44 

i 

Tl 

TF4511A/B 

152-145 

4291 

Burr-Brcwvn4291 

571-129 




526-116 


Fairchild 

CCD450 

615-119 

\ , 



380-155 

430 

ITT 

TCA430 

524-64 




527-13 




629-37 



TP4511A/B 

152-146 


Tl 

TL430 

569-15 

4370 

Tl 

TF4370A/B 

163-72 



CCD450A 

615-121 




380-156 




673-35 



TP4370A/B 

153-73 




629-36 

4512 

Fairchild 

F4512BC 

157-166 


Arranged alphanumericaify fron^ left to right 
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Numbtr 

Source 

Device 

Peoe-Llfle 

Beee 

Number 

Scurce 

Device 

Pege-Line 
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Page-Line 

Base 
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ScurM 
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4512 

Fairchild 

F4512BM 

157-167 

4520 

National 

CD4520BC 

150-52 

4556 

SSS 

SCL4556B 

152-113 

4705 

' Fairchijd 

F4705BC 

866-91 


MITEL 

SIL4512B 

157-170 



CD4520BM 

150-53 

4557 

Fairchild 

F4557BC. 

159-145 



F4705BM 

148-97 



SIL4512BE 

157-171 


RCA 

CDS4520 

150-56 




632-62 




866-92 


SSS 

SCL4512B 

157-174 



CDS4520E 

150-57 



F4557BM 

159-146 

4706 

Fairchild 

F4706BC 

157-17 



SCL4512BE 

1157-175 



CD4520B 

150-54 




632-60 




866-110 


Tl 

TF4512A/B 

157-176 




1 89-18 

4558 

Exar 

XR4558 

555-20 



F4706BM 

157-18 



TP4512A/B 

157-177 



CD4520BE 

150-55 


Fairchild 

mA4558 

555-21 




866-111 


Toshiba 

TC4512 

157-178 


Solitron 

CM4520B 

150-60 


Motorola 

MC4558 

554-21 

4707 

Fairchild 

F4707BC 

148-100 

4514 

Fairchild 

F4514BC 

152-61 



CM4520BE 

150-61 



MC4558C 

555-22 




866-100 



F4514BM 

152-62 


SSS 

SCL4520B 

150-58 


Raytheon 

RC4558 

555-23 



F4707BM 

148-101 


MITEL 

SIL4514B 

152-70 



SCL4520BE 

; 150-59 



RM4558 

554-38 




866-101 



SIL4514BE 

152-69 


Tl 

TF4520A/B 

150*62 


Tl 

RC4558 

555-24 

4708 

Analogic 

MN4708 

371 -49 


RCA 

CD4514B 

152-73 



TP4520A/B 

150-63 



RM4558 

554-39 



MN4708D 

371-93 



CD4514BE 

152-74 


Toshiba 

TC4520 

150-64 

456 

Plessey 

SL456 

527-14 


Fairchild 

F4708C 

866-103 


Solitron 

CM4514B 

152-76 

4521 

Rockwell 

A452'1 

522-109 

457 

Plessey 

SL457 

527-15 



F4708M 

866-104 



CM4514BE 

152-77 

4522 

Fairchild 

F4522BC 

151-44 

458 

NEC 

mPD458 

608-24 

4710 

Fairchild 

F4710BC 

157-55 


SSS 

SCL4514B 

152-75 



F4522BM 

151-45 




871-80 




616-61 


Toshiba 

TC4514 

152-78 


SSS 

SCL4522B 

151-50 

4581 

SSS 

SCL4581B 

148-53 




866-118 

4515 

Fairchild 

F4515BC 

152-80 



SCL4522BE 

151-51 



SCL4581BE 

148-54 



F4710BM 

157-56 



F4515BM 

152-81 


Tl 

TF4522A/B 

151-52 


Tl 

TF4581A/B 

148-55 




616-62 


MITEL 

SIL4515B 

152-84 



TP4522A/B 

151-53 



TP4581A/B 

148-56 




866-119 



SIL4515BE 

152-85 

4526 

Fairchild 

F4526BC 

150-100 

4582 

Fairchild 

F4582BC 

148-58 

4716 

Analogic 

MN4716 

372-15 


RCA 

CD4515B 

152*88 



F4526BM 

150-101 



F4582BM 

148-59 

4720 

Fairchild 

F4720BC 

157-58 



CD4515BE 

152-89 


SSS 

SCL4526B 

150-106 


SSS 

SCL4582B 

148-67 




617-85 


Solitron 

CM4515B 

152-91 



SCL4526BE 

160-107 


Tl ' 

TF4582A/B 

' 148-68 



F4720BM 

157-59 



CM4515BE 

152-92 


Tl 

TF4526A/B 

150-108 



TP4582A/B 

148-69 




617-86 


SSS 

SCL4515B 

152-90 



TP4526A/B 

150-109 

4583 

Fairchild 

F4583BC 

160-103 



F4720C 

866-125 


Toshiba 

TC4515 

152-93 

4527 

RCA 

CD4527 

% 87-16 



F4583BM 

160-104 



F4720M 

866-126 

4516 

Fairchild 

F4516BC 

150-69. 



CD4527B 

160-44 


Toshiba 

TC4583 

160-107 

4721 

Fairchild 

F4721BC 

157-89 



F4516BM 

150-70 



CD4527BE 

160-46 

4585 

SSS 

SCL4585B 

148-83 



F4721BM 

157-90 


MITEL 

SIL4516B 

150^^75 


SSS 

SCL4527B 

160-46 



SCL4685BE 

148-84 

4723 

Fairchild 

F4723BC 

157- 3 



SIL4516BE 

150-76 



SCL4527BE 

160-47 


Toshiba 

TC4585 

148-85 



F4723BM 

157- 4 


National 

CD4516BC 

150-81 

4528 

Fairchild 

F4528BC 

158-25 

460 

Datel 

AM-460 

543-17 


National 

CD4723BC 

157- 5 



CD4516BM 

150-82 



F4528BM 

158-26 


Fairchild 

CCD460 

615-123 



CD4723BM 

157- 6 


RCA 

CD4516B 

150-87 


MITEL 

SIL4528B 

158-33 




629-49 

4724 

Fairchild 

F4724BC 

156-100 



CD4516BE 

150-88 



;SIL4528BE 

158-34 


Siemens 

TBA460 

521-43 



F4724BM 

156-101 


SSS 

SCL4516B 

150-89 


SSS 

SCL4528 

H 89-21 

4600 

EA 

EA4600C 

627-59 

4725 

Fairchild 

F4725BC 

157-46 



SCL4516BE 

150-90 



SCL4528B 

158-43 




627-89 




866-121 


Tl 

TF4516A/B 

150-92 



SCL4528BE 

158-44 



EA4600M 

627-68 



F4725BM 

157-47 



TP4516A/B 

150-93 


Tl 

TF4528A/B 

158-45 




627-92 




866-122 


Toshiba 

TC4516 

150-94 



TP4528A/B 

158-46 


Synertek 

SY4600 

627-65 

4726 

Fairchild 

F4726BC 

866-128 

4517 

SSS 

SCL4517B 

159-132 


Toshiba 

TC4528 

158-47 

) 



627-90 



F4726BM 

866-129 

4518 

Fairchild 

F4518BC 

0150-156 

453 

Intersil 

DG453 

367-60 

4602 

Harris 

HA-4602 

★ 582 

4731 

Fairchild 

F4731BC 

159-142 



F4518BM 

150-157 


National 

MM453 

1116- 9 




556-25 




632-69 


MITEL 

SIL4518B 

150-160 

4531 

Fairchild 

F4531BC 

160-95 

4605 

Harris 

HA-460S 

★ 580 



F473IBM 

159-143 



SIL4518BE 

150-161 



F4531BM 

160-96 


, 


★ 582 




632-70 


National 

CD4518BC 

150-164 


Raytheon 

RC4531 

547-14 




556-31 

4732 

Ti 

TMS4732 

★ 856 



GP4518BM 

150-165 



RM4631 

545-32 

461 

Intersil 

DG461A 

365-66 

4734 

Fairchild 

F4734BC 

152*129 


RCA 

CDS4518 

150-168 


SSS 

SCL4531B , 

, , 160-99 

462 

Datel 

AM-462 

543-21 


■ 


380- 7 



CDS4518E 

150-169 


Tl 

TF4531A/B 

160-100 


Intersil , 

DG462A 

365-105 



F4734BM 

152-130 



CD4518B 

150-166 



TP4531A/B 

t.60-101 

463 

Intersil 

DG463A 

368-28 




380- 8 



CD4518BE 

150-167 

4532 

Fairchild 

F4532BC 

160-27 

464 

Datel 

AM-464 

530-93 

4735 

Fairchild 

F4735BC 

157-133 


Solitron 

CM4518B 

150-172 



F4532BM 

160-28 




546- 6 




, 866-131 



CM4518BE 

150-173 


RCA 

CD4532B 

160-31 , 


Intersil 

DG464A 

368-46 



F4735BM 

157-134 


SSS 

SCL4518B 

150-170 



CD4532BE 

160-32 


NEC 

mPD464 

624-79 


, 


866-132 



SCL4518BE 

150-171 


Toshiba 

TC4532 

160-33 

465 

NEC 

mPD465 

62,6-60 

4736 

Fairchild 

F4736BC 

157-1 Tl 


Tl 

TF4518A/B 

150r174 

4539 

Fairchild 

F4539BC 

157-160 

466 

NEC 

mPD466 

627-49 



F4736BM 

157-112 



TP4518A/B 

150-176 



F4539BM 

157-161 

4700 

EA _ 

EA4700 

626-41 

4737 

SGS 

HBF4737 

524-54 

i 

Toshiba 

TC4518 

150-176 


Toshiba 

TC4539 

167-164 



EA4 700-1 

626-46 

4739 

Exar 

XR4739 

555-25 

4519 

Fairchild 

F4519BC 

154-139 

454 

Intersil 

DG454A 

367-97 



EA4700M 

626-64 


Raytheon 

RC4739 

555-26 




155-51 


National 

MM454 

371- 5 


SGS 

HBC4700 

158-81 

4741 

Harris 

HA-4741 

★ 580 




157-144 




1116- 9 



HBF4700 

158-82 



HA-4741-2 

★ 580 



-.F4519BM 

154-140 




1116-11 


Ti 

TMS4700 

★ 856 




556-29 




155-52 


NEC 

mPD454 

608-16 




626-59 



HA-4741-5 

★ 580 




157-145 




871-75 

4702 

AMD 

4702 

869-51 




557-18 


National 

CD4519BC 

154-151^ 

4543 

SSS 

SCL4543A 

380-22 



4702A 

611-74 


Motorola 

MC4741 

556-38 




155-63 



SCL4543B 

152-153 


Fairchild 

F4702BC 

. 160-49 



MC4741C 

557-40 




157-152 

455 

Intersif 

MM455 

369-56 




866-114 




557-55 



CD4519BM 

155-64 


National 

MM455 

369-59 



F4702BM 

160-50 


Raytheon HA4741 

★ 598 




157-153 

4550 

Teledyne 

P4550 

1109-20 




866-1 15| 



HA4741-2 

★ 598 


Tl 

TF4519A/B 

154-1621 

4551 

Teledyne P 4551 

371-96 


Intel 

4702A 

611-75 




556-30 




155-75 

4552 

Teledyne P 4552 

372-18 




869-52 



HA4741-5 

★ 598 




157-157 

4553 

Fairchild 

F4553BC 

151-89 


" National 

INS4702 

869-53 




557-19 



TP4519A/B 

154-163 



F4553BM 

151-90 



MM4702A 

611-76 


Telefunken TL4741C 

546-54 




155-76 

4555 

Fairchild 

F4555BC 

152-96 

4703 

Fairchild 

F4703BC 

157-14 

48 

Teledyne C CAG48A 

364-104 




157-158 



f4555BM 

152-97 




866-107 

480 

Sprague 

UHP-480 

381-31 

452 

Oatel 

AM-452 

549-51 


RCA 

CD4555B 

152-100 



F4703BM 

157-15 

4800 

Tl 

TMS4800 

627-77 


Intersil 

DG452 

364-11 



CD4555BE 

152-101j 




866-108j 




627-96 



MM452 

370-21 


SSS 

SCL4555B 

152-102 

4704 

Fairchild 

F4704BC 

148-93 

4801 

EMM/Semi4801A 

623-73 

4520 

Fairchild 

F4520BC 

150-44 

4556 

Fairchild 

F4556BC 

152-107 




866-96 

4804 

EMM/Semi804A 

★ 663 



F4520BM 

150-45 



F4556BM 

152-108 



F4704BM 

148-94 




623-34 


MITEL 

SIL4520B 

150-48 


RCA 

CD4566B 

152-111 




866-97 

481 

Sprague 

UHP-481 

381-34 



SIL4520BE 

150-49 



CD4556BE 

152-112 

4705 

Fairchild 

F4705BC 

148-96 

482 

National 

MM482 

11124- 3 
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PART NUMBER INDEX 


BaM 

Numbaf 

Souroa 

Davica 

Paga-Lina 

Bata 

Numbar 

Sourca 

Davica 

Paga-Una 

Bata 

Numbar 

Source 

Davica 

Paga-Una 

Bate 

Numbar 

Source 

Davica 

Paga-Una 

482 

Sprague 

UHP.482 

381-49 

5 

Gl 

AY5-8110 

524-107 

5006 

Toshiba 

TC5006 

621-46 

5017 

Intersil 

IH5017M 

368-94 

4821 

Harris 

HD04821 

527-59 



AY5-8112 

524-108 

5007 

Intersil 

IH5007 

364- 7 

5018 

Intersil 

IH5018C 

369-14 

4822 

Harris 

HD04822 

527-60 



AY5-8300 

525-27 


Micro PowdMPS5007 

375-23 



IH5018M 

369-15 

4823 

Harris 

HD04823 

527-61 



AY5-8301 

525-28 


Mostek 

MK5007 

202-47 

5019 

Intersil 

IH5019C 

369- 4 

4830 

Harris 

HD04830 

527-62 



AY5-8310 

525-30 


National 

MM5007 

1124- 8 



IH5019M 

369- 6 

4831 

Hart;is 

H004831 

527-62 



AY5-8311 

525-31 


Signetics 

NE5007 

376-82 


National 

MM5019 

1124- 8 

4855 

Teledyne P 4855 

1109-20 



AY5-8320 

525-35 


Toshiba 

TC5007 

157-131 

502 

AD 

AD502 

★ 575 

4856 

Teledyne P 4856 

573-87 



AY5-8321 

525-32 



TC5007-1 

619-46 



AD502J 

★ 575 

4881 

Nortec 

4881 

606- 2 



AY5-8322 

525-33 



TC5007-2 

619-63 




546- 2 




606- 3 



AY5-8324 

525-34 



TL5007 

157-107 



AD502k 

★ 575 




606-32 



AY5-8410 

526-40 

50075 , 

Mostek 

MK50075 

522-77 




543- 3 

49 

Teledyne C CAG49 

364-101 



AY5-8411 

526-41 

5P08 

Signetics 

NE5008 

376-79 



AD502L 

★ 575 




364-102 



AY5-8420 

526-42 



SE5008 

376-80 




542-53 

490 ^ 

Oatel 

AM-490 

533-23 



AY5-8450 

526-43 

5009 

Intersil 

IH5009 

1116- 6 



AD502S 

★ 575 



AM.490-2A 

531-66 



AY5-8460 

526-44 



IH5009SERIES1116- 4 




543- 6 



AMi490-2B 

531-45 



AY5-8461 

526-45 



IH5009C 

369-99 


Gl 

PC502 

565-22 



AM-490-2C 

531-43 



AY5-9100 

560-86 



IH5009M 

369-101 


in 

mr5Q2 

381-65 


Signetics 

TCA490 

522-44 




I 92-16 


Mostek 

MK5009 

202-96 


Micro Net 

MN502 

373- 7 




555-28 



AY5-9200 

560-94 




1127-18 




1108-16 


Sprague 

UHP.490 

381-14 



AY5-9300 

560-64 


National 

AH5009C 

369-102 



MN502H 

373- 8 

4900 

EA 

EA4900 

627-97 



AY5-9500 

560-96 


Signetics 

NE5009 

376-71 


Sprague 

UHC/D-502 

178-185 



EA4900C 

627-78 



AY5-9800 

560.-119 



SE5009 

376-72 




396-115 



EA4900L 

627-79 



R05-1302 

624-89 

501 

AD 

ADM501A 

536-27 



UHP-502 

178-189 


Gl 

MEM4900D 

159-157 




624-90 



AOM501B 

535-21 




396-119 



MEI^4900P 

159-158 



R05-2240S 

606-24 



ADM501C 

531-31 


Tl 

T4502 

375-11 

4901 

MITEL 

SIL4901B 

156-49 



R05-5184 

606-89 




535-10 

5020 

Intersil 

IH5020C 

368-102 



SIL4901BE 

156-50 



R05-8192 

624- 9 


CMA 

FX501 

561-11 



IH5020M 

368-103 

4902 

MITEL 

SIL4902B 

155-178 



SL5-C2100 

632-107 


Gl 

NC501 

569-90 

5021 

Intersil 

IH5021C 

368-69 



SIL4902BC 

155-179 



SL5-C2128 

633-17 



^C501 

563-96 



jlH5021M 

368-70 

4908 

Tl 

TMS4908 

871-81 



SL5-2050 

632-49 


in 

ltT501 

381-120 

5022 

Intersil 

iH5022C 

368*84 

491 

ITT 

ITT491 

381-119 



SL5-2064 

632-66 


Signetics 

NE501 

513-55 



IH5022M 

368-85 


Spr^ue 

UHP-491 

381-19 



SL5-2128 

633- 9 



SE501 

513-56 


Panasonic iQSI5022 

523-167 

4911 

MITEL 

SIL4911B 

154-101 



SL5-4016 

632-27 


Siliconix 

DG501A 

371-62 

50a3 

Intersil 

IH5023C 

368-71 



SIL4911BE 

154-102 



SL5-4025 

632-31 




371-69 



IH5023M 

368 -7a 

4912 

MITEL 

SIL4912B 

154-24 



SL5-4032 

632-40 



DG501B 

371-63 

5024 

Intersil 

IH5024C 

368-86 



SIL4912BE 

154-25 



SS5-1032 

632-34 




371-70 



IH5024M 

368-87 

492 

ITT 

1TT492 

381 -6'3 



SS5-8211 

632-23 



DG501C 

371-64 


National 

MM5024A 

629- 7 

4923 

MITEL 

SiL4923B 

154-62 



SS5-8212 

632-24 




371-71 


Nortec 

5024 

527-117 



StL4923BE 

154-63 


LSI Comp 

RED5/6 

158-113 

5010 

Intersil 

IH5010C 

369-112 

50240 

AMI 

S50240 

524-93 

4925 

MITEL 

SiL4925B 

156-17 

50 

LSI Comp 

RED50/60 

158-117 



IH5010M 

369-113 


Mostek 

MK50240 

524-99 



SiL4925BE 

156-18 


Teledyne C CAG50 

364-103 


^Micro PowcMPS5010 

572-171 




1106- 8 

4944 

National 

NSL4944 

572-32 

50X50 

Reticon 

RA50X50- 

572-19 


National 

AH5010C 

369-114 

50241 

AMI 

S50241 

524-94 




1115-17 

500 

Datel 

AM-500 

540-17 


SMC 

NMX5010 

370-56 


Mostek 

MK50241 

524-100 

495 

Sprague 

UHP-495 

381-20 


in 

insoo 

381-64 

50101 

Mostek 

MK50101 

522-78 

50242 

AMI 

S50242 

524-95 

4968 

MITEL 

SiL49686 

153-120 


Signetics 

TBA500 

525-139 

50102 

Mostek 

MK50102 

522-79 


Mostek 

MK50242 

524-101 



SiL4968BE 

153-121 


Sprague 

UHC/D-500 

178-162 

50103 

Mostek 

MK50103 

522-80 

5025 

Intersil 

IH5025 

1116- 6 

497 

Tl 

TL497 

1116- 2 




395-134 

50104 

Mostek 

MK50104 

522-81 



IH5025C 

369-108 



TL497I 

573-49 



UHP-500 

178-166 

5011 

Intersil ‘ 

IH501 1C 

369-63 



IH5025M 

369-109 



TL497M 

' 573-50 




395-138 



IH5011M 

369-64 


National 

MM5025 

629-25 

4978 

MITEL 

SIL4978B 

155-79 



500 

1110- 3 



IM5011 

178-12 


Synertek 

SY5025 

629-27. 



SIL4978BE 

155-80 




1114- 9 



IM5011M 

178-13 

50250 

Mostek 

MK50250 

522-185 

5 

Gl 

AY5-1011 

1 91-13 


Tl 

TL5bO 

375-10 


National 

AH5011C 

369-65 

50253 

Mostek 

MK50253 

522-186 



AY5-1013 

399-42 

5000 

Signetics 

SD5000 

369-62 

5012 

Intersil 

IH5012C 

369-75 

50254 

Mostek 

MK50254 

522-187 




1 91-14 

5001 

Intersil 

IH5001 

363-13 



IH5012M 

369-76 

5026 

Intersil 

IH5026C 

370- 7 



AYS- 101 3A 

399-46 




1116- 6 


National 

AH5012C 

369-77 



IH5026M 

370- 8 



AY5-1014A 

399-48 



IM5001 

178-10 



MM5012 

1124- 4 




370- 9 



AY5-1016 

371-98 



IMSOOIM 

178-11 

5013 

Intersil 

IH5013C 

369-37 


National 

MM5026 

629-26 




372-19 


RCA 

MWS5001 

157-121 



IH5013M 

369-39 


Synertek 

SY5026 . 

629-28 




1 91-12 




621-14 



IM5013AC 

394-36 

5027 

Intersil 

IH5027C 

369-71 




1 91-12 



MWS5001A 

621- 3 



IM5013AM 

394-37 



IH5027M 

369-72 



AY5-1200A 

522-142 


Signetics 

SD5001 

369-61 


National 

AH5013C 

369-40 


National 

MM5027 

629-42 



. AY5-1202A 

522-143 


Synertek 

SY5001 

527-130 



MM5013 

1124- 4 ' 


Synertek 

SY5027 

629-43 



AY5-1203A 

522-144 


Tl 

TMS5001 

383-49 

5014 

Intersil 

IH5014C 

369-48 

5028 

Intersil 

IH5028C , 

369-83 



AY5-1204A 

522-145 


Toshiba 

TC5001 

161-94 



iH5014M 

369-49 



IH5028M 

369-84 



AY5-1224A 

522-146 

5002 

Intersil 

IH5002 

363-14 


Micro Powdl4PS5014 

521- 5 


Synertek 

SY5028 

629-45 



AY5-1230 

521-67 


Mostek 

MK5002 

202-45 


National 

AH5014C 

369-50 

50280 

Mostek 

MK50280 

522-82 



AY50231 

521-68 


Synertek 

SY5002 

527-131 


SMC , 

COM5014 

608-54 

5029 

Intersil 

fH5029C 

369-44 



AY5-1315 

524-86 


Toshiba 

TC5002 

152-59 

5015 

Intersil 

IH5Q15C 

369-21 



IH5029M 

369-45 



AY5-1317A 

524-24 

5003 

Intersil 

JH5003 

363-78 



IH5015M 

369-22 

503 

AD 

AD503 

★ 574 



AY5-2376 

383-36 



IM5003AC 

394-38 


National 

AH5015C 

369-23 




1 98- 7 



AY5-3500 

203-103 



IM5003AM 

394-39 


Nortec 

5015 

152,-166 



AD503J 

★ 574 



AY5-3507 

203-99 


Micro PowdWPSSOOS 

521-4 

5016 

Intersil 

IH5016C 

369-31 




552- 4 




1 1 1 1 - 8 


Motorola 

MCM5003 

1121-1 



IH5016M 

369-32 



AD503K 

★ 574 



AY5-35ld 

203-100 



MCM5003A 

610-54 


National 

AH5016C 

369-33 




551-28 



AY5-3600 

383-46 

5004 

Intersil 

IH5004 

363-101 



MM5016 

628-72 



AD503S 

★ 574 



AY5-4007 

202-70 


Motorola 

MCM5004 

1121- 1 


NortSc 

5016 

158-56 




551-29 



AY^-4007A 

202-71 



MCM5004A 

610-55 


SMC 

COM5016 

202- 9 


Gl 

NC503 

570-50 



AY6-4007D 

202-72 


SMC 

CG5004L 

606-88 



COM5016S 

399-82 



PC503 

566-82 



AY5-4057 

202-41 

5005 

Intersil 

IH5005 

363-57 



COM5016T 

202- 8 


in 

in503 

381-121 



AY5-6053 

373-76 


Mostek 

MK5005 

202-46 




399-83 


Micro Net 

; MN503 

373-36 




377-67 

5006 

Intersil 

IH5006 

363-79 


Toshiba 

TC5016 

157-124 



MN503H 

373-37 



AY5.5054 

373-77 


National 

MM5006 

628-30 




621-43 


Siliconix 

DG503A 

371-67 



AY5-8100 

524-106 


Toshiba 

TC5006 

157-128 

5017 

Intersil 

IH5017C 

368-93 



DG503B 

371-68 


Arranged alphanumerically from left to right 
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Beee 

Number 
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Page-Line 

Beee 

Number 
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Page-Line 

503 

Sprague 

UHC/D-503 

178*186 

5043 

Harris 

HI5043-'5i 

366-46 

5056 

National 

MM5056 

633-50 

507 

Sprague 

UHC/D-507 

396-40 




396-116 


Intersil 

IH5043C 

366-47 

5057 

AMD 

AM5057 

633-64 



UHP-507 

178-176 



UHP.503 

178-190 



IH5043M 

366-48 


National 

MM5057 

633-61 




396-44 




396-120 

5044 

Herrie 

HI5044 

*433 

5058 

National 

MM5058 

633-76 

5070 

Intersil 

IH5070C 

371-86 

5030 

Intersil 

IH5030C 

369-54 



HI5044-2 

*433 

506 

AD 

AD506 

*574 



IH5070M 

371-82 



IH5030M 

369-55 




367-19 




1 98- 7 

508 

AD 

AD508 

*575 

5031 

Intersil 

IH5031C 

369-27 



HI5044-5 

*433 



AD506J 

*574 



AD508J 

*575 



IH5031M 

369-28 




367-20 




541-13 




539-44 

50314 

Mostek 

MK50314 

522-83 


Intersil 

IH5044C 

367-21 



AD506K 

*574 


Herrie 

HiSOSA 

*432 

50321 

Mostek 

MK50321 

522-84 



IH5044M 

367-22 




536- 4 



HI508A.2 

*432 

5033 

Intersil 

IH5033C 

368-98 

50440 

Mostek 

MK50440 

527-100 



AD506L 

*574 




371-51 



IH5033M 

368-99 

5045 

Herrie 

HI5045 

*433 




*574 



HI508A-5 

*432 

5034 

Intersil 

IH5034C 

369-19 



Hi5045-2 

*433 




531-32 




371-54 



IH5034M 

369-20 




367-37 




535-13 


Intersil 

DG508A 

371-42 

5035 

Intersil 

IH5035C 

369-10 



Ht5045-5 

*433 



AD506S 

*574 



DG508B 

371-44 



IH5035M 

369-11 




367-38 




536- 5 



DG508C 

, 371-45 

5036 

Intersil 

IH5036C 

369- 2 


Intersil 

IH5045C 

367-39 


Herrie 

H1S06 

*432 


ITT 

in508 

381-87 



IH5036M 

369- 3 



IH5045M 

367-40 



Hi506-2 

*432 


Micro Net 

MN508 / 

373- 9 

50361 

Mostek 

MK50361 

523-13 

5046 

Herrie 

Hi5046 

*433 




371-106 



MN508H 

373-10 

50362 

Mostek 

MK50362 

523-14 



Hi5046-2 

*433 



HI506-5 

*432 


Siliconix 

DG508A 

371-43 

to? 

Intersil 

IH5037C' 

368-76 




368-13 



j. 

372- 2 



DG508B 

371-46 



IH5037M 

368-77 



Hi5046-5 

*433 



HI506A 

*432 



DG508C 

371-47 

5038 

Intersil 

1H5038C 

368-91 




368-14 



HI506A-2 

*432 


Sprague 

UHC/D-508 

178-173 



IH5038M 

368-92 



HI5046A 

*433 




372-13 




396-41 

50380 

Mostek 

MK50380 

523-15 



HI5046A-2 

*433 



HI506A-5 

*432 



UHP-508 

178-177 

50381 

Mostek 

Mli:50381 

523-16 




368-10 




372-17 




396-45 

50395 

Mostek 

MK50395 

202-78 



HI5046A-5 

*433 


ITT 

ITT506 

381-66 

5080 

RCA 

MWS5080 

157-85 




1 90-19 




368-11 


National 

MM506 

1124- 6 




617-74 




X 90-20 


Intersil 

IH5046C 

368-15 


Siliconix 

DG506A 

372- 4 

5081 

National 

MM5081 ^ 

t 124-12 

50396 

Mostek 

Mli50396 

202-79 



IH5046M 

368-16 



DG506B 

372- 8 

5085 

Most^ 

MK5085 

560-156 




1 90-19 

5047 

Herrie 

Hi5047 

*433 



DG506C 

372- 9 

5086 

Mostek 

MK5086 

560-157 

50397 

Mostek 

MK50397 

202-80 



Hi5047-2 

*433 


Sprague 

UHC/D-506 

178-163 

509 

AD 

AD509 

*574 




1 90-19 




368-58 




395-135 



AD509J 

*574 

50398 

M(^ek 

MK50398 

202-81 



HI5047-5 

*433 



UHP-506 

178-167 




*574 

50399 

Mc«tek 

MK50399 

202-82 




368-59 




395-139 




530-49 

504 

AD 

AD504 

*575 



HI5047A 

*433 


Tl 

TL506C 

519- 5 




549-46 




1 98- 5 



HI5047A-2 

*433 

5060 

Intersil 

IH5060C 

372- 7 



AD509K 

*574 



AD504J 

*575 




368-56 



tH5060M 

372- 3 




*574 




539-54 



HI5047A-5 

*433 


Micro Net 

MN5060 

373-60 




530-54 



AD504K 

*575 




368-57 



MN5060H 

373-fel 




548-42 




536-16 


Intersil 

IH5047C 

368-61 


National 

MM5060 

633-40 



AD509S 

*574 



AD504L 

*575 



IH5047M 

368-62 



MM5060AA 

633-12 




*574 




536-14 

5048 

Herrie 

Hi5048 

*433 



MM5060AB 

633-30 




530-55 



AD504M 

*575 



HI5048-2 

*433 



MM5060AC 

‘ 633-34 




548-43 




*575 




363-25 



MM5060AD 

633-42 


Harris 

HI509A 

*432 




531-48 



HI5048-5 

*433 

5061 

Micro Net MN5061 

373-17 



HIS09A-2 

*432 




536-13 




363-26 



MN5061H 

373-18 




370-108 



AD504S 

*575 


Intersil 

IH5048C 

363-23 


National 

MM5061 

632-108 



HI509A-5 

*432 




*575 



IH5048M 

363-24 

5065 

Micro Net 

MN5065 

373-42 




370-110 




531-63 

5049 

Herrie 

HI5049 

*433 



MN5065H, 

373-43 


Intersil 

DG509A 

370-101 




536-15 



HI5049-2 

*433 


Mostek 

MK5065 

1128- 7 



DG509B 

370-103 


in 

ITT504 

, 381-30 




367-25 

5066 

Micro Net 

MN5066 

373-34 



DG509C 

370-104 


Micro Net 

MN504 

373-32 



Hi5049-5 

*433 



MN5066H 

373-35 


ITT 

ITT509 

381-137 



MN504H 

373-33 




367-26 

507 

AD 

AD507 

*574 


Micro Net 

MN509 

373-41 


Ragen 

MS504 

371- 8 


Intersil 

IH5049C 

367-23 



AD507J 

*574 


Siliconix 

DG509A 

370-102 

5040 

Herrie 

H15040 

*433 



IH5049M 

367-24 




*574 



DG509B 

370-105 



HI5040-2 

363- 3 

505 

AD 

AD505J 

530-60 




532-137 



DG509C 

370-106 



HI5040-5 

*433 




539-24 




546- 5 

510 

AD 

AD510 

*575 




363- 4 



AD505K 

530-61 



ADS07K 

*574 



AD510J 

*575 


Intersil 

IM5040 

1116-6 




539-45 




*574 




533-28 



IH5040C 

363- 5 



AD505S 

530-62 




532-138 



AD510K 

*575 



IH5040M 

363- 6 




, 539-46 




540-28 



\ 

533-12 


RCA 

MWS5040 

157-101 


in 

in505 

381-42 



AD507S 

*574 



AD510L 

*575 




619- 6 

5050 

Herrie 

Hi5050 

*433 




*574 




533- 5 



MV\^5040A 

619- 5 



Hi5050-2 

*433 




532-139 


1 ■' 

Ab510S 

*575 

5041 

Herrie 

Hi5041 

*433 




365-31 




541-31 


/ 


533- 6 



HI5041-2 

*433 



HI5050-5 

*433 


CMA 

FX507 

561-21 


Fairchild 

TBA510 

525-61 




363-41 




365-32 


Herrie 

HI507 

*432 


ITT 

in510 

381-67 



Ht5041*5 

*433 


Intersil 

IH5050C 

365-29 



HI507-2 

*432 


Micro Net MN510 

373-11 




363-42 



IH5050M 

365-30 




371-80 



MN510H 

373-12 


Intersil 

IH5041C 

363-43 

5051 

Herrie 

Hi5051 

*433 



HI507-5 

*432 


National 

TBA510/ 

525-91 



IH5041M 

363-44 



HI5051-2 

*433 




371-81 


Plessey 

SL510 . 

, 524-118 

5042 

Herrie 

HI5042 

*433 




366-33 



HI507A 

*432 


Signetics 

NE510 

514-188 



HI5042-2 

*433 



Hi5051-5 

*433 



HI507A-2 

* 432 



SE510 

515- 4 




365-43 




. 366-34 




371-92 



TBA510 

525-140 



HI5042-5 

*433 


Intersil 

IH505ie 

366-31 



Hi507A-5 

*432 


Tl 

TL510C 

517- 5 




365-44 



IH5051M 

366-32 




371-95 

5100 

Micro Net 

MN5100 

373-24 


Intersil 

IH5042C 

365-45 

5052 

National 

MM5052 

632-77 


ITT 

in507 

381-122 



MN5lbOH 

373-25 



IH5042M 

365-46 

5053 

National 

MM5053 

632-105 


Micro Net 

MN507 

373-38 


Signetics 

SD5100 

369-98 

5043 

Herrie 

HI5043 

*433 

5054 

National 

MM5054 

632-93 


Siliconix 

DG507A 

371-83 

5101 

AMI 

IS5101 

*639 



HI5043-2 

*433 

5055 

AMD 

AM5055 

633-27 



DG507B 

371-87 




*639 




366-45 


National 

MM5055 

633-24 



DG507C 

371-88 




157-87 



HI5043-5 

*43^ 

5056 

AMD 

AM5056 

633-57 


Sprague 

UHC/D-507 

178-172 




619-47 
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Base 

Numbar 
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, 

Page-Line 

ll 
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Device 

Page-Line 

.5101 

AMI 

S510M 

*539 

514 . 

AD 

AD514J 

552-15 

5200 

Intersil 

IM5200 

1(110-23 

522 

AD 

AD522B 

533-37 




619-38 



AD514K 

*674 


Micro Net 

MN5200 

373-89 



AD522C 

*578 



S5101-2 

*639 




551-14 




11108-16 




*578 




619-39 



AD614L 

*574 


MMI 

5200-1 

624-72 




512-67 



S51013 

*639 




551-11 


Signetics 

SD5200 

372-43 




533-27 




619-48 



AD514S 

*674 

5201 

Micro Net 

MN5201 

374-17 



AD522S 

*578 



Sfil01-8 

*639 




551-15 



MN5201H 

374-18 




^578 




619-58 


Gl 

PC514 

567-53 


MMI 

5201-1 

624-73 




512-68 



$5101L 

*639 


in 

in514 

381-88 

5202 

Micro Net 

MN5202 

374-19 




533-38 




*639 


T1 

TL514C 

518-32 



MN5202H 

374-20 


in 

in522 

381-126 




157-88 



TL514M 

518-15 

5203 

Micro Net 

MN5203 

373-90 


National 

MM5220EK 

607- 5 




619-49 

5140 

Micro Net 

MN5140^ 

373-26 



MN5203H 

373\91 



MM5220LR 

607- 3 



S5101L-1 

*639 



MN5140H 

373-27 


National 

MM5203 

*822 


Siemens 

TAA522 

544-33 




619-36 

5141 

Micro Net 

MN5141 

373-50 




1123- 6 


Signetics 

NE522 

519-27 



S5101L-2 

*639 

51414 

Micro Net 

MN51414 

373-51 



MM5203D 

611-82 



522 

1111-5 




619-37 

5142 

Micro Net 

MN5142 

373-52 




612-19 

5220 

National 

MM5220 

606-38 

f 


S5101L-3 

*639 

51424 

Micro Net 

MN51424 

373-53 



MM5203Q 

611-66 




624-28 




619-50 

5143 

Micro Net 

MN5143 

373- 2 




612-14 




624-39 


Intel 

5101 

157-96 



MN5143H 

373- 3 

5204 

AMI 

S5204A 

*855 



MM5220AE 

607- 7 




619-51 

515 

AD 

AD515 

*674 




*655 



MM5220AP 

607-29 




11121-18 



AD515J 

*674 




*952 



MM5220BL 

607-37 




f 121-18 

, 



*574 




*952 



MM5220EK 

607-34 




t 121-19 




531-17 




612-81 



MM5220LR 

607-31 




f 121-19 




540- 2 




870-77 

5221 

National! 

MM5221 

624-30 



5101-1 

619-40 



AD515K 

*574 


Micro Net 

MN5204 

374-21 




624-43 



5101-3 

619-53 




*574 



MN5204H 

374-22 



MM5221RQ 

607-21 



5101-8 

619-59 




531-13 


National 

MM5204 

*824 



MM5221RR 

607- 9 



5101L 

619-52 




535- 6 




612-84 

5228 

Plessey 

SP5228 

559-69 



5101L-1 

619-41 



AD515L 

*574 

5205 

Micro Net 

MN5205 

374-23 

5229 

National 

MM5229 

625-15 



5101L-3 

619-54 




*574 



MN5205H 

374-24 

523 

AD 

AD523 

*574 


Micro Net 

MN5101 

373-63 




531- 8 


MMI 

5205-1 

625-47 



AD52il 

*574 


NEC 

#tPD5101-E 

619-64 




535- 5 

5206 

Micro Net ,MN5206 

374- 5 




*574 


Signetics 

SD510t 

369-96 


Signetics 

NE515 

512-43 

-- 


MN5206H 

374- 6 




531-22 


Synertek 

SY510T 

157-104 



SE515 

/ 512-44 


MMI 

5206-1 

625-48 




552- 3 




619-55 


Siliconix 

DG515A 

366-109 

5208 

MMI 

5208-1 

624-106 



AD523K 

*074 

5104 

National 

MM5104 

;628-65 



DG515B 

366-110 

5209 

MMI 

5209-1 

625- 3 




*574 

511 

Gf 

NC511 

569-93 

* 


DG515C 

367- 2 

521 

AD 

AD521 

*578 




531-33 



PC511 

569-94 

516 

AD 

ADS 16 

1 98- 4 



AD521J 

*578 




551- 5 


ITT 

ITT511 

381-123 



AD516J 

541-14 




512-59 



AD523L 

*574 


Micro Net 

MN511 

373-39 



AD516K 

636- 6 



AD521K 

*578 




551-23 



MN511H 

373-40 



AD516S 

536- 7 




512-59 


Gl 

PC523 

566-24 


Plessey 

S1511 

524-122 


Siliconix 

DG516A 

367-141 



AD521S 

*578 


in 

in523 

381-127 


SGS 

TCA511 

; 526-36 



DG516B 

367-16 




512-64 

5230 

National 

MM5230 

624-81 


Signetics 

NE511 

514-188 



DG516C 

367-17 


Gl 

NC521 

569- 5 




625-20 



SE511 

515- 5 

517 

in 

ins 17 

381-124 



PC521 

562-103 




1123- 6 

5110 

Intersil 

IH5110 

573-73 

518 

AD 

AD518 

*574 


Plessey 

51521 

513-84 




1123- 6 

5111 

Intersil 

IH5I11 

573-74 




530-26 




1 102-20 



Miy|5230B0 

607-69 


Synertek 

SY51li 

157-105 



AD518J 

*574 



SP521B 

“ 202-12 



MM5230FE 

' 607-66 




619-56 




547- 5 


Siemens 

TAA521 

548-29 

' 



607-90 

5112 

Synertek 

SY5112 

157-106 



AD518K 

*574 


Signetics 

NE521 

519-26 



MM5230JT 

607-35 




619-57 




541-33 



521 

1111- 5 




607-54 

512 

AD 

AD512K 

540-48 



AD518S 

* 574 

5210 

Micro Net MN5210 

373-83 



MM5230KP 

607-25 



A0512S 

540-49 




*574 




1108-16 



MM523dQW 

607-74 


Gl 

NC512 

565-21 




530-27 



MN5210H 

373-84 



MM5230QX 

607-47 



PC512 

565-23 




541-34 


National 

MM5210 

624-38 



MM5230QY 

6a7-13 


IPI 

M512 

572- 4 


in 

ins 18 

381-125 

5211 

Micro Net 

MN5211 

374- 9 

5231 

National 

MM5231 

624-85. 

- 

in 

ITT512 

381-15 

52 

Rockwell 

A52XX 

867-70 



MN5211H 

374-10 




625-25 


Reticon 

RL512 

572-11 

520 

AD 

AD520 

*578 


National 

MM5211 

624-42 



MM5231BUS 

607-17 



SAD512 

524-28 




1 97-10 

5212 

Micro Net 

MN5212 

374-11 




607-71 




573-97 



AD520J 

*578 



MN5212H 

374-12 



MM5231RP 

607-48 

5120 

Micro Net 

MN5120’ 

373-30 




*578 


National 

MM5212 

627-23 

5232 

AMI 

85232 

*550 



MN5120H 

373-31 




512-56 

5213 

Micro Net 

MN5213 

373-85 




*650 

5121 

Micro Net 

MN5121 

373-54 




549-44 



MN5213H 

373-86 




625-80 



MN5121H 

373-57 



AD520K 

*^8 


National 

MM5213 / 

624-83 




626-26 

5122 

Micro Net 

MN5122 

373-58 




*578 




625-23 


National 

MM5232 

625-89 



Ml^5122H 

373-59 




512-S'7 




871-103 




626-28 

5123 

Micro Net 

MN5123 

373- 6 




543-40 

5214 

Micro Net 

MN5214 

374-13 




1123- 5 

513 

AD 

AD513 

1 98- 4 



AD520S 

*578 



MN5214H 

374-14 




1123- 5 



AD513J 

^ 552-10 




*578 


National 

MM5214 

625-88 




1123- 6 



AD513K 

551-13 




512-58 

5215/ 

Micro Net 

MN5215 

374-15 




1123- 6 



AD513S 

551-16 




543-41 

j 


MN5215H 

374-16 


Synertek 

SY5232 

625-70 


Gl 

NC513 

570-51 

V 

, Fairchild 

TBA520 

525-61 


National 

MM5215 

627-22 

5233 

National 

MM5233 

625-90 



PC513 

570-51 


Gl 

NC520 

569- 4 

5216 

Micro Net 

MN5216 

374- 3 

5235 

Intel 

5235 

394-81 

5130 , 

Micro Net 

MN6130 

373-28 


Plessey 

SP520B 

202-36 



MN5216H 

374-4 


MMI 

5235-1 

625- 9 



MN5130H 

373-29 



TBA520 

525-111 

5218 

National 

MM5218 

522-156 

5236 

MMI 

5236-1 

625-10 

5131 

Micto Net 

MN5131 

373-46 


Signetics 

TBA520 

525-141 

522 

AD 

AD522 

*578 

5238 

National 

MM5238 

625-68 

51314 

Micro Net MN51314 

373-47 



TCA520 

546-15 



AD522A 

*578 

5240 

MMI 

5240-1 

612-76 

5132 

Micro Net 

MN5132 

373-48 


Telefunken TBA520 

525-163 




*578 




626- 7 



MN5132H 

373-49 

5200 

Intersil 

IM5200 

198-170 




512-65 

1 

National 

MM5240 

625-61 

5133 

Micro Net 

MN5133 

373- 4 




608-92 




533-43 




1120- 3 



MN5133H 

373- 5 




1 95- 4 



AD522B 

*578 




1123- 5 

514 

AD 

AD514 

*674 




1 95- 4 




*578 




1123- 6 



AD514J 

*574 




f 110-23 




512-66 




1123- 8 
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1C MASTER 


NumlMr 

Source 

Davica 

Paga-Una 

Basa 

Numbar 

Sourea 

Davica 

Paga-Una 

Bna 

Number 

Source 

bavica 

Paga-Una 

Baca 

Numbar 

Source 

Davica - 

Paga-Una 

5241 

MMi 

5241-1 

612-77 

528 

AO 

AD528 

★ 574 

5309 

National 

MM5309 

522-157 

5340 

Raytheon 

RM6340 

618-81- 




626- 8 




530-28 

531 

AO 

AD531 

★ 576 

5341 

MMI 

5341-1 

611-49 


National 

MM5241 

606- 5 



AD528J 

★ 574 




1112- 5 

535 

Harris 

HD535 

178-105 




t120- 3 




540- 8 



AD531J 

★ 576 

' 

Signetics 

NE535 

544- 6 




1(123- 5 



AD528K 

★ 574 




572-118 



SE535 

538-22 




1123- 8 




535-23 



AD531K 

★ 576 

5350 

MMI 

5350-1 

613- 6 

5242 

National 

MM5242 

★ 832 



AD528S 

★ 574 




572-1 19 

5351 

MMi 

5351-1 

613- 8 




★ 832 




★ 574 



AD531L 

★ 576 

5352 

MMI 

5352-1 

613- 7 



1 

626-56 




530-29 




572-120 

5353 

MMI 

5353-1 

613- 9 




871-108 




535-24 



A0531S 

★ 576 

5357 

National 

MM5357 

373-14 

5243 

National 

MM5243 

★ 834 

5280 

MMi 

5280-1 

613-35 




572-120 




f109- 7 

5244 

Intel 

5244 

394-57 




626-91 


Gl 

NC531 

569-92 



MM5357B , 

373-16 


National 

MM5244 

★ 836 


National 

MM5280 

★ 794 


Plessey 

SP531A 

203-133 

536 

AD 

AD536 

★ 577 




625-84 




614-92 



SP531B 

203-134 



AD536J 

★ 677 

5245 

National 

MM5245 

★ 832 

, 


MM5280-5 

★ 800 


Signetics 

NE531 

545-34 




573-52 




627-28 




615-31 



SE531 

^ 547-16 



AD536i( 


5246 

National 

MM5246 

★ 838 



MM5280f 

★ 797 

53104 

National 

MM53104 

523-177 




573-53 




★ 838 




614-68 

5311 

National 

MM5311 

522-158 


Harris 

HD536 

381- 7 




627-40 


Synertek 

SY5280 

614-105 

5312 

National 

MM5312 

522-159 


Signetics 

NE536 

552-27 




627-55 

5281 

MMi 

5281-1 

613-38 

5313 

Nations(l 

MM5313 

522-160 



SU536 

551-24 

5247 

National 

MM5247 

★ 838 




626-92 

5314 

National 

MM5314 

522-161 

5369 

National 

MM5369 

158-68 




627-88 


National 

MM5281 

★ 802 

5315 

National 

MM5315 

522-162 

537 

AD 

AD537 

573-148 

5248 

MMI 

5248-1 

612-63 




★ 802 

5316 

National 

MM5316 

522-188 

5370 

National 

MM5370 

522-188 




625-106 




614-93 

532 

AO 

ADS32 

★ 576 

5371 

National 

MM5371 

523- 3 

5249 

MMI 

5249-1 

612-64 




615- 4 




572-98 

5375 

National 

MM5375 

523- 4 




625-107 


Synertek 

SY5281 

615-15 




1112- 5 

5376 

National 

MM5376 

523- 5 

525 

ITT 

in525 

381-89 

5284 

MMI 

5284-1 

613-36 



ADS323 

★ 576 

5377 

National 

MM5377 

522-163 


Plessey 

SL525 

513-86 




626-93 



AD532K 

★ 576 

5378 

National 

MM5378 

522-164 

5250 

Micro Net 

MN5250 

373-93 

5285 

MMi 

5285-1 

626-94 



AD532S 

★ 576 

5379 

National 

MM5379 

522-165 



MN5250H 

373-94 

5286 

MMI 

5286 

627-14 




572-99 

5382 

National 

MM5382 

522-166 


MMI 

5250-1 

626-34 



5286-1 

613-37 


Plessey 

SP532A 

203-137 

5383 

National 

MM5383 

522-167 

52506 

Tl 

SN52506 

518-18 



i 

626-95 



SP532B 

203-138 

5395 

National , 

MM5395 

560-87 

5251 

Micro Net 

MN5251 

374-25 

5287 

MMi 

5287-1 

613-40 


Signetics 

NE532 

532-30 

54 

National 

jy/1M54C 

f 88-14 



MN5251H 

374-26 




626-96 




554-49 


Tl 

SN54S SERIES K 94- 8 


MMi 

5251-1 

626-35 

529 

Signetics 

NE529 

517-34 




555-33 

54C00 

Harris 

HD54C00 

154-97 


National 

MM5251 

625-19 



SE529 

517-11 



SE532 

532-31 


National ( 

MM54C00 

154-109 

5252 

Micro Net 

MN5252 

374-27 



529 

fill- 5 




554-13 

54C02 

Harris 

HD54C02 

156-45 



MN5252H 

374-28 

5290 

MMI 

5290 

606-42 


Sorague 

UHC/D.532 

179- 6 


National 

MM54C02 

156-57 


MMI 

52^2-1 

626-36 

5292 

MMI 

5292 

606-90 




397- 8 

54C04 

Harris 

HD54C04 

149-27 

5253 

Micro Net 

MN5253 

374- 7 

53S08 

Intersil 

IM53S08C 

626-79 



UHP-532 

179-10 


National 

MM54C04 

149-39 



MN5253H 

374- 8 



IM53S08M 

626-89 




397-12 

54C08 

Harris 

HD54C08 

153-162 


MMi 

5253-1 

626-37 

53S09 

Intersil 

IM53S09C 

626-103 

5320 

National 

MM5320 

204- 9 


National 

MM54C08 

153-170 


National 

MM5253 

624-88 



IM53S09M 

626-105 




525-23 

54C10 

Harris 

HD54C10 

154-58 




625-27 

53S10 

Intersil 

IM53S10C 

627- 8 

5321 

National 

MM5321 

525-24 


National 

MM54C10 

154-73 

5255 

AMI 

S5255 

1106- 5 



iM53S10M 

. 627-,10 

5322 

National 

MM5322 

204-16 

54C107 

Harris 

HD54C107 

153-105 


MMI 

5255 

627-12 

53S18 

Intersil 

IM53S18C 

626-80 

533 

AD 

AD533 

★ 677 


National 

MM54C107 

153-109 


NMlonal 

MM5255 

★ 774 



IM53S18M 

626-90 




572-100 

54C14 

Harris 

HD54C14 

160-118 




623-21 

53S19 

Intersil 

IM53S19C 

626-104 




1112- 5 


National 

MM54C14 

160-129 

5256 

AMI 

S5256 

1106- 5 



IM53S19M 

627- 3 



AD533J 

★ 577 




f 88-17 


National 

MM5256 

★ 774 

53S20 

Intersil 

IM53S20C 

627- 9 



AD533K 

★ 577 

54C150 

National 

MM54C150 

158- 6 




623-22 



IM53S20M 

627-11 



AD533L 

★ 577 

54C151 

Harris 

HD54C151 

15T-180 

5257 

National 

MM5257 

★ 774 

530 

AD 

AD530 

★ 576 



AD533S 

★ 577 


National 

MM54C151 

157-182 




623-66 




< 572-96 




572-101 

54C154 

Harris 

HD54C154 

152-117 

5258 

MMI 

5258-1 

613-39 



\ 

1112- 3 


Plessey 

SP533A 

203-140 


National 

MM54C154 

152-119 

526 

in 

in526 

381-98 




1112- 5 




561-71 

54C157 

Harris 

HD54C157 

157-148 


Signetics 

NE526 

517-28 



AD530J 

★ 576 



SP533B 

203-141 


National 

MM54C157 

157-154 



SE526 

517-29 



AD530K 

★ 576 




561-72 

54C160 

Harris 

HD54C160 

150-121 



526 

1111- 5 



AD530L 

★ 576 


Sprague 

UHC/D-533 

179- 7 


National 

MM54C160 

150-127 

5260 

MMi 

5260 

627- 4 



AD530S 

★ 576 




397-9 

54C161 

Harris 

HD54C161i 

150-15 

5261 

MMI 

5261 

627- 6 




572-97 



UHP-533 

179-11 


National 

MM54C161 

150-21 

5262, 

National 

MM5262 

1122-13 


Gl 

NC530 

569-91 




397-13 

54C162 

Harris 

HD54C162 

150-142 

5264 

National 

MM5264 

1122-14 


National 

TBA530 

1 525-92 

5330 

MMI 

5330-1 

610-36 


National 

MM54C162 

, 150-148 

5269 

National 

MM5269 

★ 775 


Plessey 

SL530C 

513-91 


National 

MM5330 

203-108 

54C163 

Harris 

HD54C163 

150-32 




620-108 



SP530A 

203-130 




375-33 


National 

MM54C163 

150-36 



MM6269-1 

620-60 



SP530B 

203-131 




1109- 8 

54C164 

Harris 

HD54C164 

159-62 



MM5269-2 

620-84 



TBA530 

525-112 




1109- 8 


National 

MM54C164 

159-64 

527 

Signetics 

NE527 

517-33 


Signetics 

TBA530 

525-142 


Raytheon 

RC5330 

618-51 

54016,5 

Harris 

HP54C165 

159-72 



SE527 

517-10 



TCA530 

524-170 



RM5330 

618-88 


National 

MM54C165 

159-74 



527 

1111- 5 


Telefunken TBA530 

525-164 

5331 

MMI 

5331-1 

610-37 

5401 73 

Harris 

HD54C173 

153-41 

5270 

National 

MM5270 

★ 783 

5300 

MMI 

5300-1 

611-20 

5332 

National 

MM5332 

525-185 


National 

MM54C173 

153-45 




614-90 


Signetics 

SD5300 

372-25 

534 

AO 

AD534 

★ 677 

540174 

Harris 

HD54C174 

153-61 



MM5270-5 

★ 789 




561-36 



AD534J 

★ 577 


National 

MM54C174 

153-70 




615-30 

5301 

MMI 

5301-1 

611-21 




572-102 

540175 

Harris 

HD54C175 

153-27 

c ■' 


MM5270A 

★ 786 

5303 

Motorola 

MCM5363A 

610-56 



AD534K 

★ 577 


National 

MM54C175 

153-31 




614-67 


National 

MM5303 

399-44 




572-103 

540192 

Harris 

HD54C192 

151-19 


Synertek 

SY5270 

614-104 




1125-12 



AD534S 

★ 577 


National 

MM54C192 

151-29 

5271 

National 

MM5271 

★ 791 

5304 

Motorola 

MCM5304A 

610-57 




' 572-104 

540193 

Harris 

HD54C193 

150-73 




★ 791 

5305 

MMI 

5305-1 

612- 5 

S 


AD534T 

★ 577 


National 

MM54C193 

150-83 




614-91 

5306 

MMI 

5306-1 

612- 6 




572-105 

540195 

Harris 

HD54C195 

158-151 




615- 3 

5307 

National 

MM5307 

202- 7 


Harris 

HD534 

179-22 


National 

MM54C195 

158-153 


Synertek 

SY5271 

615-14 




399-81 


Signetics 

SA534 

558-16 

54020 

Harris _ 

HD54C20 

154-20 

5275 

MMI 

5275 

627-83 

5308 

MMI 

5308-1 

611-43 

5340 

MMI 

5340-1 

611-48 


National 

,MM54C20 

154-30 

5276 

MMi 

5276 

627-84 

5309 

MMI 

5309-1 

611-44 


Raytheon 

RC5340 

618-36 

540200 

Harris 

HD54C200 

157-60 
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PART NUMBER INDEX 


Bate 

Numbar 

$ouroa 

Davica 

Paga-Una 

Bata 

Numbw 

Sourca 

Oo¥ioo 

Pago-LIno 

Bast 

Number 

Sourca 

Device 

Pege-Line 

Bate 

Number 

Source 

Oeviob 

Page-Line 

54C200 

Harris 

HD54C200 

617-90 

54C929 

National 

MM54C929 

*816 

54H21 

National 

DM54H21 

183-61 

54H76 

Signetics 

54H76 

181-101 


National 

MM54C200 

*808 




157-117 


Signetics 

54H21 

188r66 


Tl 

SN64H76 

181-102 




*808 




621-26 

54H22 

Fairchild 

54H22 

185-117 

54H78 

Fairchild 

54H78 

180-48 




157-67 

54G93 

Harris 

HD54G93 

149-115 


National 

DM54H22 

185-121 


National 

DM54H78 

180-50 




617-92 


National 

MM54G93 

149-117 


Raytheon 

54H22 

185-123 


Tl 

SN54H78 

180-52 

54C221 

Harris 

HD54C221 

158-29 

54C930 

National 

MM54C930 

*816 


Signetics 

54H22 

185-127 

54H87 

Fairchild 

54H87 

198-182 


National 

MM54C221 

158-39 




*816 


Tl 

SN54H22 

185-129 


Tl 

SN54H87 

199- 4 




1 88-18. 




157-119 

54H30 

Fairchild 

54H30 

184-114 

54LS00 

Fairchild 

54LS00 

186-83 

54C30 

Harris 

HD54G30 

153-184 


\ 


621-27 


in 

in54H30 

-184-116 


National 

DM54LS00 

186-85 


National 

MM54C30 

153-192 

54G95 

Harris 

HD54G95 

158-159 


National 

DM54H30 

. 184-122 


Raytheon 54LS00 

*210 

54C32 

Harris 

HD54C32 

155-114 


National 

MM54G95 

158-163 


Signetics 

54H30 

184-96 




186-89 


National 

MM54C32 

155-124 

54H00 

Fairchild 

54H00 

186-95 


Tl 

SN54H30 

184-98 


Signetics 

54LS00 

186-92 

54C42 

Harris ^ 

HD54C42 

152-27 


iITT 

in54H00 

186-97 

54H40 

Fairchild 

54H40 

185-69 


Tl 

SN54LS00 

186-93 


National 

MM54C42 

152-35 


National 

DM54H00 

186-100 


in 

in54H40 

185-71 

54LS01 

Fairchild 

54LS01 

187-24 

54C48 

Harris 

HD54C48 

152-50 


Raytheon 

54H00 

186-102 


Natiohal 

DM54H40 

185-77 


National 

DM54LS01 

.187-28 


National 

MM54C48 

152-56 


Signetics 

54H00 

186-106 


Raytheon 

54H40 

185-79 


Raytheon 54LS01 

*212 

54C73 

Harris 

HD54C73 

153-103 


Tl 

SN54H00 

186-108 




185-80 




187-34 


National 

MM54C73 

153-107 

54H01 

Fairchild 

54H01 

187-50 


Signetics 

54H40 

185-83 


Signetics 

64LS01 

187-43 

54C74 

Harris * 

HD54C74 

152-186 


ITT 

in64H01 

187*52 


Tl 

SN54H40 

185-85 


Tl 

SN54LS01 

187-46 


National 

MM54C74 

153-10 


National 

DM54H01 

187-56 

54H50 

Fairchild 

54H50 

189-12 

54LS02 

Fairchild 

54LS02 

190-119 

54C76 

Harris 

HD54C76 

153-79 


Raytheon 

54H01 

187-58 


in 1 , 

in54H50 

189-14 


National 

DM54LS02 

190-121 


National 

MM54C76 

153-87 


Signetics 

54H01 

187-62 


National 

DM54H50 

189-18 


Raytheon 54LS02 

*214 

54C83 

Harris 

HD54C83 

148-10 


Tl 

SN54H01 

187-64 


Signetics 

54H50 

189-20 




•190-125 


National 

MM54C83 

148-14 

54H03 

Raytheon 

54H03 

187-60 


Tl 

SN54H50 

189-22 


Signetics 

S54LS02 

190-136 

54C85 

Harris 

HD54C85 

148-75 

54H04 

Fairchild 

54H04 

170-166 

54H51 

Fairchild 

54H51 

188-109 


Tl 

SN54LS02 

190-139 


National 

MM54C85 

148-79 

( 

ITT 

in54H04 

170-169 


in 

in54H51 

188-111 

54LS03 

Fairchild 

54LS03 

187-26 

54086 

Harris 

HD54C86 

155-11 


National 

DM54H04 

170-173 


National 

DM54H51^ 

188-115 


National 

DM54LS03 

187-30 


National 

MM54C86 

155-25 


Raytheon 

54H04 

170-1/75 


Signetics 

54H51 

188-117 


Raytheon 54I.S03 

*212 

64C89 

Harris 

HD54C89 

157-48 


Signetics 

54H04 

170-179 


Tl 

SN54H51 

188-119 




187-36 




616-63 


Tl 

SN54H04 

170-181 

54H52 

Fairchild 

54H52 

187-146 


Signetics 

54LS03 

187-44 


Natimal 

MM54C89 

*805 

54H05 

Fairchild 

54H05 

171-47 


National 

DM54H52 

187-150 


Tl 

SN541S03 

187-48 




*805 


ITT 

in54H05 

171-49 


^gnetics 

54H52 

187-152 

54LS04 

Fairchild 

541.S04 

170-154 




157-50 


National 

DIVI54H05 

171-53 


Tl 

SN54H52 

187-154 


National 

DM54LS04 

170-156 




616-65 


Raytheon 

54H05 

171-55 

54H53 

Fairchild 

54H53 

188-48 


Raytheon S4LS04 

*210 

54C90 

Harris 

HD54C90 

150-113 


Signetics 

64H05 

.171-59 


in 

in54H53 

188-50 




170-160 


National 

MM54C90 

150-115 


Tl 

SN54H05 

171-61 

) 

National 

DM54H53 

188-54 


Signetics 

54LS04 

170-163 

54C901 

Harris 

HD54C901 

159-165 

54Hd8 

Fairchild 

54H08 

184- 7 


Signetics 

5'4H53 

. 188-56 


Tl 

SN54LS04 

170-164 


National 

MM54C901 

159-167 


National 

DM54H08 

184-11 


^Tl ~ 

SN54H53 

188-58 

54LS05 

Fairchild 

54LS05 

171-35 




1 95-10 


Signetics 

54H08 

184-13 

54H54 

Fairchild 

64H54 

188-12 


National 

DM54LS05 

171-37 

54C902 

Harris 

HD54C902 

159-171 

54H09 

Fairchild 

54H09 

184-58 


in 

in54H54 

188-14 


Raytheon 54LS0S 

*212 


National 

MM64C902 

159-173 

54H10 

Fairchild 

54H10 

185-190 


National 

DM54H54 

- 188-18 




171-41 




1 95-10 


ITT 

in54H10 

185-192 


Signetics 

54H54 

188-20 


Signetics 

54LS05 

171-44 

54C903 

Harris 

HD54G903 

159-177 


National 

OM54H10 

186- 5 


Tl 

SN54H54 

188-22 


Tl 

SN54LS05 

171-45 


National 

MM54G903 

159-179 


Raytheon 

54H10 

186- 7 

64H55 

Fairchild 

54H55 

188-160 

54LS08 

Fairchild 

54LS08 

183-184 




1 95-10 


Signetics 

54H10 

186-11 


National 

DM64H55 

188-164 


National 

DM54LS08 

183-186 

54C904 

Harris 

HD54G904 

159-183 


Tl 

SN54H10 

186-13 


Signetics 

54H55 

188-166 


Raytheon 54LS08 

* 215 


National 

MM54G904 

159-185 

54H101 

Fairchild 

54H101 

179-174 


Tl 

SN54H55 

188-168 




183-190 




1 95-10 


Signetics 

54H101 

179-176 

54H60 

Fairchild 

54H60 

199- 7 


Signetics 

54LS08 

184- 4 

54C905 

Harris 

HD54G905 

160-70 


Tl 

SN54H101 

179-178 


in 

tn54H60 , 

199- 9 


Tl 

SN54LS08 

184- 5 


National 

MM54G905 

160-74 

54H102 

Tairchild 

54H102 

179-155 


National 

DM54H60 

199-13 

54LS09 

Fairphjid 

54LS09 

184-46 

54C906 

Harris 

HD54C906 

148-149 


Signetics 

54H102 

179-157 


Signetics 

54H60 

199-15 


National 

DM54LS09 

184-48 


National 

MM54G906 

148-151 


Tl 

SN54H102 

179-159 


Tl 

SN54H60 

199-17 


Raytheon 54LS09 

*217 

54C907 

Harris 

HD54G907 

148-154 

54H103 

Fairchild 

54H103 

17^-182 

54H61 

Fairchild 

54H61 

199-20 




184-52 


National 

MM54G907 

148-156 


National 

DM54H103 

179-184 


National 

DM54H61 

199-24 


Signetics 

54LS09 ^ 

184-55 

54C908 

Harris 

HD54G908 

152-172 


Signetics 

54H103 

179-186 


Signetics 

54H61 

199-25 


Tl 

SN54LS09 

184-56 

54C909 

Harris 

HD54G909 

160-109 


Tl 

SN54H103 

179-188 


Tl 

SN54H61 

199-27 

54LS10 

Fairchild 

54LS10 

185-178 


National 

MM54G909 

160-111 

54H106 

Fairchild 

54H106 

180-157 

54H62 

Fairchild 

54H62 

199-31 


National 

DM54LS10 

185-180 

54C9tO 

National 

iyiM54C9iO 

*811 


National 

DM54H106 

180-159 


National 

DM54H62 

199-35 


Raytheon 54LS10 

*210 




*811 


Signetics 

54H106 

180-163 


Signetics 

54H62 

199-37 




185-184 




157-75 


Tl 

SN64H106 

180-165 


Tl 

^N54H62 

199-39 

/ 

Signetics 

54LS10 

185-187 




617-56 

54H108 

Fairchild 

54H108 

180- 4 

54H71 

Fairchild 

54H7r 

179-162 


Tl 

SN54LS10 

185-188 

54C914 

Harris 

HD54G914 

160-119 


National 

DM54H108 

180- 6 


National 

DM54H71 

179-166 

54LS107 

Fairchild 

54LS107 

181-17 


National 

MM54G914 

160-181 


Signetics 

54Ht08 

180-10 


Signetics 

54H71 

179-168 


National 

DM54LS107 

181-21 




1 88-17 


Tl 

SN54H108 

180-12 


Tl 

SN54H71 

179-170 


Raytheon 54LSt07 

*232 

54C920 

National 

MM54C920 

*814 

54H11 

Fairchild 

54H11 

183-98 

54H72 

Fairchild 

54H72 

179-108 




181-29 




*814 


in 

in54H11 

183-100 


in 

in54H72 

179-110 


Signetics 

54LS107 

181-34 




157-97 


National 

DM54H11 

183-104 


National 

DM54H72 

179-118 


Tl 

SN54LS107 

181-37 




619-22 


Raytheon 

54H1 1 

183-106 


Signetics 

54H72 

179-120 

54LS109 

Fairchild 

54LS109 

180-74 

54C92I 

National 

MM54C921 

*816 


Signetics 

54H11 

183-110 


Tl 

SN54H72 

179-122 


National 

DM54LSld9 

180-76 




157-99 


Tl 

SN54H1 1 

183-112 

54H73 

Fairchild 

54N73 

181-39 


Raytheon 54LS109 

*251 

54C922 

Harris 

HD54G922 

383-23 

54H15 

Fairchild 

54H15 

183-143 


in 

!n54H73 

181-41 




180-80 


National 

MM5fC922 

383-25 


Raytheon 

54H15 

i83-145 


National , 

DM54H73 

181-49 


Signetics 

54LS109 

180-82 

540923 

Harris 

HD54C923 

383-27 


Tl 

SN54Hr5 

183-150 


Signetics 

54H73 

181:51 


Tl 

SN54LS109 

180-84 


National 

MM54G923 

383-29 

54H183 

Fairchild 

54H183 

168-109 


Tl 

SN54H73 

181-53 

i 54LS11 

Fairchild 

54L$1 1 

183-86 

540925 

Harris 

HD54G926 

151-96 


Tr 

SN54H183 

168-112 

'54H74 

Fairchild 

54H74- 

181-167 


National 

DM54LS11 

183-88 


National 

MM54G925 

151-100 

54H20 

FSirchild 

54H20 ' 

184-190 


in 

in54H74 

181-169 


Raytheon S4iS1t 

*215 

540926 

Harris 

HD64C926 

151-97 

' 1 

in 

in54H20 

185- 3 


National 

DM54H74 

181-173 




183-91 


National 

MM54C926 

151-102 


National 

DM54H20 

185- 7 


Raytheon 

54H74 

181-175 


Signetics 

54LS11 

183-95 

540927 

Harris 

HD54G927 

151-106 


Raytheon 

54H20 

185- 9 


Signetics 

54H74 

181-179 


Tl 

SN54LS1 1 

183-96 


/ National 

MM54G927 

151-108 


Signetics 

54H20 

185-13 


Tl 

SN54H74 

181-181 

54LS112 

Fairchild 

54LS112 

180-134 

540928 

Harris 

H064G928 

151-112 


Tl 

SN54H20 

185-15 

54H76 

Fairchild 

54H76 

181-94 


National 

DM54LS112 

180-140 


National 

MM54G928 

151-114 

54H21 

Fairchild 

54H21 

183-55 


in 

in54H76 

181-96 


Raytheon 54LSt12 

*232 

54C929 

National 

MM54C929 

*816 


in 

in54H21 

183-57 


National 

DM54H76 

181-98 




180-144 
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Base 

Number 

Sourca 

Davica 

Paga-Una 

Baaa 

Numbar 

Sourca 

Davica 

Paga-Una 

Basa 

Numbar 

Sourca 

Davica 

Paga-Lina 

Base 

Numbar 

Sourca 

Davica 

Paga-Lina 

54LS112 

Signetics 

54LSn2 

180-147 

54LS151 

Signetics 

54LS151 

194-125 

54LS169 

Fairchild 

54LS169 

173-88 

54LS196 

Fairchild 

54LS196 

173-194 


Tl 

SN54LS112 

180-148 


Tl 

SN54LS151. 

194-126 


National 

DM54LS169 

173-92 


National 

DM54LS196 

174- 6 

54LS113 

Fairchild 

54LS113 

180-92 

54LS152 

Fairchild 

54LS152 

194-45 


Tl 

SN54LS169 

173-90 


Raythaon 54LS196 

*305 


National 

DM54LS113 

180-94 


Raythaon 54LS152 

*256 

54LS170 

AMD 

SN54LS170 

192- 7 




174-10 


Raythaon S4LS113 

*232 




194-49 




616- 8 


Signetics 

54LS196 

174-13 




180-98 


Tl 

SN54LS152 

194-51 


Fairchild 

54LS170 

192-11 


Tl 

SN54LS196 

174-14 


Signetics 

54LS113 

180-101 

54LS153 

AMD 

SN54LS153 

193-142 




616-13 

54LS197 

Fairchild 

54LS197 

172-23 


Tl 

SN54LS113 

180-102 


Fairchild 

54LS153 

193-146 


National 

DM54LS170 

192-13 


National 

DM54LS197 

172-25 

54LS114 

Fairchild 

54LS114 

180-118 


National 

DM54LS153 

193-148 




616-23 


Raythaon 54LS197 

*305 


National 

DM54LS114 

180-120 


Raythaon 54LS153 

*258 


Signetics 

54LS170 

192-16 




172-29 


Raythaon 54LS114 

* 237 




193-152 




616-29 


Signetics 

54LS197 

172-31 




180-124 


Signetics 

54LS153 

193-156 


Tl 

SN54LS170 

192-17 


Tl 

SN54LS197 

172-33 


Signetics 

54LS114 

180-127 


Tl 

SN54LS153 

193-158 




616-33 

54LS20 

Fairchild 

54LS20 

184-178 


Tl 

SN54LS114 

180-128 

54LS154 

National 

DM54LS154 

177-186 

54LS173 

National 

DM54LS173 

182-19 


National 

DM54LS20 

184-180 

54LS12 

National 

DM54LS12 , 

186-38 

54LS155 

Fairchild 

54LS155 

177- 5 

54LS174 

AMD 

SN54LS174 

182-170 


Raythaon 54LS20 

*210 


Raythaon 54LS12 

*212 


National 

DM54LS155 

177- 7 


Fairchild 

54LS174 

182-174 




184-184 




186-42 


Raythaon 54LS155 

*260 


National 

DM54LS174 

182-176 


Signetics 

54LS20 

184-187 


Signetics 

54LS12 

186-45 




177-11 


Raythaon 54LS174 

*275 


Tl 

SN54LS20 

184-188 


Tl 

SN54LS12 

186-46 


tl 

SN54LS155 

177-13 




182-180 

54LS21 

Fairchild 

54LS21 

183-43 

54LS122 

National 

DM54LS122 

195-94 

54LS156 

Fairchild 

54LS156 

177-38 


Signetics 

54LS174 

182-185 


National 

DM54LS21 

183-45 


Tl 

SN54LS122 

195-96 


National 

DM54LS156 

177-40 


Tl 

SN54LS174 

182-186 


Raythaon 54LS21 

*215 

54LS123 

AMD 

SN54LS123 

195-171 


Raythaon 5418156 

*260 

54LS175 

AMD 

SN54LS175 

182 --42 




183-48 


National 

DM54LS123 

195-173 




177-44 


Fairchild 

54LS175 

182-46 


Signetics 

54LS21 

183-51 


Tl 

SN54LS123 

195-175 


Tl 

SN54LS156 

177-46 


National 

DM54LS175 

182-48 


Tl 

SN54LS21 

183-54 

54LS124 

National 

DM54LS124 

200-143^ 

54LS157 

AMD 

SN54LS157 

192-104 


Raythaon 54LS175 

*275 

54LS22 

Fairchild 

54LS22 

185-105 




560-41 


Fairchild 

54LS157 

192-108 




182-52 


National 

DM54LS22 

185-107 


Tl 

SN54LS124 

200-145 


National 

DM54LS157 

192-116 


Signetics 

54LS175 

182-57 


Raythaon 54LS22 

*212 




560-43 


Raythaon 54LS157 

*262 

'i 

Tl 

SN54LS175 

182-58 




185-111 

54LS125 

Fairchild 

54LS125 

170-47 




192-112 

54LS181 

AMD 

SN54LS181 

169-34 


Signetics 

54LS22 

185-113 


National 

DM54i:si25 

170-49 


Signetics 

54LS157 

192-119 


Fairchild 

54LS181 

169-38 


Tl 

SN54LS22 

185-115 


Tl , 

SN54LS125 

170-51 


Tl 

SN54LS157 

192-120 


Raythaon 54LS181 

*277 

54LS221 

National 

DM54LS221 

195-112 

54LS126 

Fairchild 

54LS126 

170-73 

54LS158 

AMD 

SN54LS158 

192-176 




169-42 


Signetics 

54LS221 

195-115 


National 

DM54LS126 

170-75 


Fairchild 

54LS158 

192-180 


Signetics 

54LS181 

169-47 


Tl 

SN54LS221 

195-116 


Tl 

SN54LS126 

170-77 


National 

DM54LS158 

192-182 


Tl 

SN54LS18tx 

169-48 

54LS240 

AMD 

SN54LS240 

201-27 

54LS13 

National 

DM54LS13 

200-67 


Raythaon 54LS158 

*262 

54LS189 

National 

dM54LS189 

*743 


Tl 

SN54LS240 

201-30 


Raytheon 54LS13 

*218 




192-189 




617-35 

54LS241 

AMD 

SN54LS241 

201-37 




200-71 


Signetics^ 

54LS158 

192-191 

54LS190 

AMD 

SN54LS190 

174-186 


Fairchild 

54LS241 

201-39 


Signetics 

54LS13 

200-74 


Tl 

SN54LS158 

193- 4 

• 

Fairchild 

54LS190 

174-190 

54LS242 

Tl 

SN54LS242 

200-174 


Tl 

SN54LS13 

200-75 

54LS160 

AMD 

SN54LS160 

174-53 , 


National 

DM54LS190 

174-192 

54LS243 

Tl 

SN54LS243 

200-17^ 

54LS132 

Fairchild 

54LS132 

200-92 


Fairchild 

54LS160 

174-57 


Raythaon 54LS190 

*283 

54LS244 

Tl 

SN54LS244 

201-43 


National 

DM54LS132 

200-94 


National 

DM54LS160 

174-59 




175- 6 

54LS245 

National 

DM54LS245A 

196-163 


Signetics 

54LS132 

200-97 


Raythaon 54LS160 

*264 


Signetics 

54LS190 

175-11 

54LS247 

Tl 

SN54LS247 

380-106 


Tl 

SN54LS132 

200.98 




174-63 


Tl 

SN54LS190 

175-12 

54LS248 

Tl 

SN54LS248 

380-50 

54LS133 

Fairchild 

54LS133 

184-139 


Signetics 

54LS160 

174-73 

54LS191 

AMD 

SN54LS191 

173- 6 

54LS249 

Tl 

SN54LS249 

380-70 

54LS136 

Fairchild 

54LS136 

189-134 


Tl 

SN54LS160 

174-74 


Fairchild 

54LS191 

173-10 

54LS251 

AMD 

SN54LS251 

194-163 


Raythaon 54LS136 

*253 

54LS161 

AMD 

SN54LS161 

172-124 


National 

DM54LS191 

173-12 


Fairchild 

54LS251 

194-167 




189-138 


Fairchild 

54LS161 

172-128 


Raythaon 54LS191 

*283 


National 

DM54LS251 

194-169 


Signetics 

54LS136 

189-141 


National 

DM54LS161 

172-130 

V 



173-16 


Raythaon 54LS251 

*309 


Tl 

SN54LS136 

189-142 


Raythaon 54LS161 

*264 


Signetics 

54LS191 

173-21 




194-173 

54LS138 

AMD 

SN54LS138 

177-90 




172-139 


Tl 

SN54LS191 

173-22 


Signetics 

54LS251 

194-177 


Fairchild 

54LS138 - 

177-94 


Signetics 

54LS161 

172-144 

54LS192 

AMD 

SN54LS192 

175-45 


Tl 

SN54LS261 

194-179 


National 

DM54LS138 

177-96 


Tl 

SN54LS161 

172-1451 


Fairchild 

54LS192 

175-49 




871-141 


Raythaon 54LS138 

*254 

54LS162 

AMD 

SN54LS162 

174-103 


National 

DM54LS192 

175-51 

54LS253 

AMD 

SN54LS253 

193-175 




177-100 


Fairchild 

54 LSI 62 

174-107 


Raythaon 54LS192 

*291 


Fairchild 

54LS253 

193-179 


Signetics 

54LS138 

177-105 


National 

DM54LS162 

174-109 




175-55 


National 

DM54LS253 

193-181 


Tl 

SN54LS138 

177-106 


Raythaon 54LS162 

*264 


Signetics 

54LS192 

175-59 


Raytheon 54LS253 

*312 

54LS139 

AMD 

SN54LS139 

177-51 




174-113 


Tl 

SN54LS192 

^175-61 




193-185 


Fairchild 

54LS139 

177-55 


Signetics 

54LS162 

174-118 

54LS193 

AMD 

SN54LS193 

173-58 


Signetics 

54LS253 

193-190 


National 

DM54LS139 

177-57 


Tl 

SN54LS162 

174-119 


Fairchild 

54LS193 

173-62 


Tl 

SN54LS253 

193-191 


Raythaon S4LS139 

*254 

54LS163 

AMO 

SN54LS163 

172-70 


National 

DM54LS193 

173-64 

54LS255 

Fairchild 

54LS255 

191-16 




.177-61 


Fairchild 

54LS163 

172-74 , 


Raythaon 54LS193 

*291 


Raythaon 54LS25S 

*313 


Signetics 

54LS139 

177-70 


National 

DM54LS163 

172-76 ! 




173-73 




177-124 


Tl 

SN54LS139 

177-71 


Raythaon 54LS163 

*264 


Signetics 

54LS193 

173-78 

54LS257 

AMD 

SN54LS257 

193-39 

54LS14 

Fairchild 

54LS14 

200-122 




172-80 


Tl 

SN54LS193 

173-79 


Fairchild 

54LS257 

193-43 


National 

DM54LS14 

200-124 


Signetics 

54LS163 

172-85 

54LS194 

AMD 

SN54LS194A 

196-128 


National 

DM54LS257 

193-45 


Raythaon 54LS14 

*218 


Tl 

SN54LS163 

172-86 


Fairchild 

54LS194 

196-136 


Raythaon 54LS257 

*315 



A 

200-131 

54LS164 

AMD 

SN54LS164 

197-180 




630- 4 




193-49 


Signetics 

54LS14 

200-134 


Fairchild 

54LS164 

197-184 


National 

DM54LS194 

196-138 


Signetics 

54LS257 

193-54 


Tl 

SN54LS14 

200-135 




631-68 1 




629-103 


Tl 

SN54LS257 

193-55 

54LS145 

Signetics 

54LS145 

176-129 


National 

DM54LS164 

197-186 


Raythaon 54LS194 

*299 

54LS258 

AMD 

SN54LS258 

193-19 


Tl 

SN54LS145 

176-134 




631-70 



54LS194A 

*299 


Fairchild 

54LS258 

193-23 

54LS148 

AMD 

SN54LS148 

199-104 


Raythaon 54LS164 

*271 




196-142 


Raythaon 84LS258 

*315 

54LSi5 

Fairchild 

54LS15 

183-131 




197-190 


Signetics 

54LS194A 

196-147 




193-27 


National 

DM54LS15 

183-133 


Signetics 

54LS164 

198- 4 


Tl 

SN54LS194A 

196-148 

54LS259 

Fairchild 

54LS259 

191-11 


Raythaon 54LS15 

*217 


Tl 

SN54LS164 

198- 5 

54LS195 

AMD 

SN54LS195A 

196-39 


Tl 

SN54LS259 

191-13 




183-137 

54LS165 

Fairchild 

S4LS165 

197-127 


Fairchild 

54LS195 

196-43 




871-160 


Signetics 

54LS15 

183-140 


Tl 

SN54LS165 

197-133, 




630- 6 

54LS26 

Fairchild 

54LS26 

187-122 


Tl 

SN54LS15 

183-141 

54LS166 

Tl 

SN54LS166 

197-1511 


National 

DM54LSr95 

196-45 


National 

DM54LS26 

187-124 

54LS151 

AMD 

SN54LS151 

194-110 

54LS168 

AMD 

SN54LS168 

175-77 




630-18 


Raythaon 54LS26 

*222 


Fairchild 

54LS151 

194-114 


Fairchild 

54LS168 

175-79 


Raytheon 54LS195A 

*302 




187-126 


National 

DM54LS151 

194-116 


National 

DM54LS168 

175-81 




196-49 


Signetics 

54LS26 

187-135 


Raythaon 54LSIS1 

*256 


Tl ^ 

SN54LS168 

175-83 


Signetics 

54LS195A 

196-54 


Tl 

SN54LS26 

187-136 




194-120 

54LS169 

AMD 

SN54LS169 

173-86 


Tl 

SN54LS195A 

196-55 

54LS260 

Fairchild 

54LS260 

190-52 
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PART NUMBER INDEX 


Bim 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-line 

Base 

Number 

Source 

Device 

Page-line 

Bate 

Number 

Source 

Dovico 

Page-lina 

54LS260 

Signetics 

54LS260A 

190-55 

54LS33 

Sigpetics 

54LS33 

190-164 

54LS47 

Tl 

SN541S47 

380-105 

541886 

Signetics 

54LS86 

189-96 

54LS261 

Reytheon 54LS261 

*318 


Tl 

SN54LS33 

190-165 

54LS48 

Fairchild 

541848 

380-24 


Tl 

SN541S86 

189-99 




168-126 

54LS352 

Tl 

SN54LS352 

194-10 


National 

DM54LS48 

380-38 

541S90 

Fairchild 

541S90 

173-139 


Signetics 

54LS261 

168-132 

54LS362 

Tl. 

SN54LS362 

871-136 


Tl 

SN541S48 

380-49 


National 

DM54LS90 

173-143 


n 

SN54LS261 

168-133 

54LS363 

Tl 

SN54LS363 

.191-24 

54LS49 

Fairchild 

54LS49 

380-59 




185-56 

54LS'266 

Fairchild 

54LS266 

189-160 

54LS364 

Tl 

SN54LS364 

182-101 


National 

DM541S49 

380-63 


Raytheon 541890 

*243 


Raytheon 541S266 

*253 

54LS365 

Fairchild 

54LS365 

170-92 


Tl 

SN54LS49 

380-69 




173-147 




189-164 


Raytheon 5418365 

*325 

54LS490 

Fairchild 

“641S490 

174-149 


Signetics 

541890 

173-150 


Signetics 

54LS266 

189-167 




170-98 


Tl 

SN54LS490 

174-153 


Tl 

SN54LS90 

173-153 


Tl 

SN54LS266 

189-168 


Tl 

SN54LS365 

170-100 

54LS51 

Fairchild 

54LS51 

188-131 

541891 

Tl 

SN541S91 

198-27 

54LS27 

Fairchild 

54LS27 

190-78 

54LS366 

Fairchild 

54LS366 

171-90 


National 

DM54LS51 

188-133 

541S92 

Fairchild 

541892 

175-115 


National 

DM541S27 

190-80 


Raytheon 5418366 

*325 


Raytheon 541851 

* 230 


National 

DM54 LS92 

175-117 


Raytheon 54L$27 

*214 




171-96 




188-137 


Raytheon 541892 

*243 




190-84 


Tl 

SN54LS366 

171-98 

• • 

Signetics 

54LS51 

188-140 




175-121 


Signetics 

54LS27 

190-87 

54LS367 

Fairchild 

54LS367 

170-94 


Tl 

SN54LS51 

188-141 


Signetics 

541S92 

175-124 


Tl 

SN54LS27 

190-88 


Tl 

SN54LS367 

170^102 

641854 

Fairchild 

54LS54 

187-186 


Tl , 

SN541S92 ^ 

175-125 

54LS273 

AMD 

SN54LS273 

183-13 

54LS368 

Fairchild 

54LS368 

171-92 


National 

DM54LS54 

187-188 

541893 

Fairchild 

541893 

171-144 


Tl 

SN54LS273 

183-15 


Tl 

SN54LS368 

171-100 


Raytheon 541854 

* 230 


National 

DM54LS93 

171-148 

54LS278 

Tl 

SN54lS278 

199-79 

54LS37 

Fairchild 

54LS37 

186-147 




187-191 


Raytheon 541893 

*243 

54LS279 

Fairchild 

54LS279 

191*130 


National 

DM54LS37 

186-149 


Signetics 

541854 

188- 8 




171-152 


National 

DM54LS279 

191-132 


Raytheon 541837 

*223 


Tl 

SN54LS64 

188-9 


Signetics 

541893 

171-155 


Tl 

SN54LS279 

191-134 




186-153 

54LS55 

Fairchild 

541855 

188-146 


Tl 

SN541S93 

171-158 

54LS28 

Raytheon 54LS28 

*223 


Signetics 

54LS37 

186-156 


National 

DM541S55 

188-148 

541S95 

Fairchild 

54LS95 

196-98 




190-133 

/ 

Tl 

SN54LS37 

186-157 


Raytheon 541855 

*230 




629-121 


Signetics 

S54LS28 

190-138 

54LS373 

Tl 

SN54LS373 

191-26 




188-152 


National 

DM541S95 

630-16 


Tl 

SN54LS28 

190-141 

54LS374 

AMD 

SN54LS374 

182-97 


Signetics 

641855 

188-155 



DM54LS958 

196-100 

54LS281 

AMD 

SN54LS281 

169-116 


National 

DM54LS374 

182-99 


Tl 

SN541S55 

188-156 


Raytheon 

541S95B 

196-102 

54LS283 

Fairchild 

54LS283 

168-62 


Tl 

SN54L8374 

182-103 

54LS63 

Tl 

SN54LS63 

201-46 


Signetics 

54LS95B 

196-104 


National 

DM54LS283 

168-70 

54LS375 

Tl 

SN54LS375 

191-115 

541S670 

AMD 

SN541S670 

192-23 


Tl 

SN541S96B 

196-105 


Raytheon 

54LS283 

168-77 

54LS377 

Tl 

SN54LS377 

183-20 




616- 9 

541S96 

National 

DM54LS96 

197-59 


Signetics 

54LS283 

168-83 

54LS378 

AMO 

SN54LS378 

182-142 


Fairchild 

5418670 

192-25 


Signetics 

54LS96 

197-62 


Tl 

SN54LS283 

168-86 


Tl 

SN54LS378 

182-144 




616-14 


Tl 

SN54LS96 

197-63 

54LS289 

National 

DM54LS289 

617-34 

54LS379 

AMO 

SN54LS379 

182-77 


National 

DM541S670 

192-28 

541164 

National 

DM541164 

631-55 

5418290 

Fairchild 

54LS290 

173-141 


Tl 

SN54LS379 

182-79 




616-24 


Tl 

SN54n64 

631-57 


Signetics 

54LS290 

173-152 

54LS38 

Fairchild 

541838 

187-104 


Raytheon 

5418670 

192-27 

541187 

National 

DM5411 87A 

625-11 


Tl 

SN64LS290 

173-155 


National 

DM54LS38 

187-110 


Signetics 

54LS670 

192-31 

54191 

National 

DM54L91 

631-78 

54LS293 

Fairchild 

54LS293 

171-146 


Raytheon 541838 

*226 




616-31 


Tl 

SN54L91 

631-76 


Signetics 

54LS293 

171-156 




187-108 


Tl 

SN541S670 

192-32 

54195 

National 

DM64L95 

629-60 


Tl ' 

SN54LS293 

171-159 


Signetics 

54LS38 

187-45 




616-34 


Tl 

SN54195 

629-51 

,5418295 

Fairchild 

54LS295 

196-161 




187-113 

541S73 

Fairchild 

541873 

181-15 

54199 

Tl 

SN54199 

629-52 




630- 8 


Tl 

SN54LS38 

187-114 


National 

DM541S73 

181-19 

54R00 

Raytheon 

54R00 

186-103 


National 

DM541S295A 

629-79 

54LS381 

AMD 

SN54LS381 

169-71 


Raytheon 541873 

*232 

54R02 

Raytheon 

54R02 

190-173 


Reytheon 54LS295A 

*321 


Tl 

54LS381 

169-73 




181-26 

54R04 

Raytheon 

54R04 

170-176 




196-167 

54LS384 

Tl 

SN54LS384 

168-159 


Signetics 

541873 

181-33 

54R05 

Raytheon 

54R05 

171-56 


Signetics 

541S295A 

196-170 

54LS385 

Tl 

SN54LS385 

168-117 


Tl 

,SN541S73 

181-35 

54R10 

Raytheon 

54R10 

186- 8 


Tl 

SN54LS295A 

196-171 

54LS386 Raytheon 54LS386 

*242 

54LS74 

Fairchild 

541874 

181-455 

54R11 

Raytheon 

54R11 

183-107 

54L8298 

Fairchild 

54LS298 

182-119 




189-93 


National 

DM54LS74 

181-157 

54R112 

Raytheon 

54R112 

180-161 




193-101 


Signetics 

54LS386 

189-98 


Raytheon 541874 

*235 

54R113 

Raytheon 

54R113" 

180-111 


National 

DM54LS298 

j1 82-1 21 


Tl 

SN54LS386 

189-101 




181-161 

54R114 

Raytheon 

54R114 

180- 8 




193-103 

54LS390 

Fairchild 

54LS390 

174-147 


Signetics 

541874 

’ 181-164 

54R15 

Raytheon 

54R15 

183-146 


Raytheon S4LS298 

*323 


Tl 

SN54LS390 

174-151 


Tl 

SN541S74 

181-165 

54R181 

Raytheon 

54R181 

169-50^ 




182-125 

54LS393 

Fairchild 

54LS393 

171-166 

54LS75 

Fairchild 

541875 

191-107 

54R182 

Raytheon 

54R182 

169-103 


Tl 

SN54LS298 

18^127 


Tl 

SN54LS393 

171-168 


National 

DM541S75 

191-109 

54R20 

Raytheon 

54R20 

185-10 



1 ' • 

193-105 

54LS395 

Fairchild 

54LS395 , 

196-175 


Signetics 

541875 

191-112 

54R22 

Raytheon 

54R22 

185-124 

54L8299 

AMD 

SN54LS299 

T97.101 


National 

DM54LS395 

196-177 


Tl 

SN54LS75 

191-113 

54R64 

Raytheon 

54R64 

188-61 


Tl 

SN54LS299 

197-105 


Raytheon 5418395 

*327 

541876 

National 

DM54LS76 ' 

181-84 

54R65 

Raytheon 

54R65 

188-78 

54L830 

Fairchild 

54LS30 

184-102 




196-181 


Raytheon 5418^6 

*232 

54R74 

Raytheon 

54R74 

181-176 


National 

DM54LS30 

184-104 


Tl 

SN54LS395 

196-183 




181-88 

54800 

Fairchild 

54S00 

186-110 


Reytheon S4LS30 

*210 

54LS396 

Tl 

SN54LS396 

183-28 


Signetics 

54LS76 

181-91 


Ferranti 

ZN54S00 

186-112 




184-108 

54LS398 

Tl 

SN54LS398 

182-133 


Tl 

SN54LS76 

181-92 


Tl 

SN54S00 

186-117 


Signetics 

54LS30 

184-111 




193-107 

54LS77 

Fairchild 

541877 

191-79 

54802 

Fairchild 

54S02 

190-143 


Tl 

SN54LS30 

184-112 

54LS399 

AMO 

SN54LS399 

182-115 


Tl 

SN541S77 

191-82 


Signetics 

54802 

190-i47 

54L832 

Fairchild 

54LS32 

190- 9 




193-97 

54LS78 

National 

DM54LS78 

180-37 


Tl 

SN54S02 

190-148 


National 

DM54LS32 

190-11 


Tl 

SN54LS399 

182-135 


Raytheon 541878 

*237 

54S03 

Fairchild 

54S03 

187-70 


Raytheon 54LS32 

*225 




193-109 




180-41 


Ferranti 

ZN54S03 

187-72 




190-15 

541S40 

Fairchild 

54LS40 

185-k 


Signetics 

541S78 

180-44 


Tl 

SN54S03 

187-77 


Signetics 

54LS32 ^ 

"190-18 


Raytheon 541840 

*223 


>- 


180-45 

54804 

Fairchild 

54804 

170-183 


Tl 

SN54LS32 

190-19 




185-60 


Tl 

SN541S78 

180-46 


Signetics 

54S04 

171- 3 

54L8322 

Tl 

SN54LS322 

168-165 


Signetics 

54LS40 

185-63 

54LS83 

Fairchild 

541883 

168-60 


Tl 

SN54S04 

171- 4 




197-107 


Tl 

SN54LS4d, 

185-64 


National 

DM541S83 

168-64 

54S05 

Fairchild 

54805 

171-63 




198-34 

54LS42 

Fairchild 

54LS42 

176-90 


Raytheon S41S83A 

*239 


Signetics 

54805 

171-74 

5418323 

Tl 

SN541S323 

197-109 


National 

DM541S42 - 

176-92 




168-74 


Tl 

SN54S05 

171-75 

54L8324 

Tl 

SN541S324 

200-139 


Raytheon 541842 

* 227 


Signetics 

541883 

168-81 

54808 

Fairchild 

54S08 

184-15 




559-175 




176-96 


Tl 

SN54LS83A 

168-84 


Signetics 

N54S08 

184-18 

5418325 

Tl 

SN54LS325 

,200-147 


Signetics 

54LS42 

176-99 

541885 

Fairchild 

541S85 

169-182 


Tl . 

SN54S08 

184-19 




560-47 


Tl 

SN54LS42 

176-100 


National 

DM54LS85 

169-184 

54S09 

Fairchild 

54S09 

184-60 

54L8326 

Tl 

SN54LS326 

200-149 

54LS424 

Tl 

SN54LS424 

870-1 fe5 


Raytheon 541885 

*241 


Signetics 

54809 

184-63 




560-49 

54LS43 

Raytheon 541843 

*227 



i 

169-188 


Tl 

SN54S09 

184-64 

54LS327 

Tl 

SN54LS327 

200-151 




176-15 


Signetics 

541885 

170- 4 

54810 

Fairchild 

54810 

186-15 




560-51 

541844 

Reytheon 541844 

*227 


Tl 

SN54LS85 

170- 5 


Tl 

SN54S10 

186:20 

54L833 

Fairchild 

54LS33 

190-157 

i 



176-36 

54LS86 

Fairchild 

541886 

189-85 

54S109 

Fairchild 

548109 

180-86 


Raytheon 54LS33 

* 226 

54LS47 

Fairchild 

54LS47 

380-82 


Raytheon 541886 

*242 

54S11 

Fairchild 

54811 

183-114 




190-159 


National 

DM54LS47 

380-95 




189-90 


Signetics 

54S11 

, 183-119 
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BaM 

Numbar 

Sourea 

Davica 

Paga-Una 

Baaa 

Numbar 

Source 

Pavloo 

Paga-Llna 

i 

11 

Source 

Davica 

Paija-Llna 

Baaa 

Numbar 

Sourea 

Device 

Pege-Une 

54S1 1 

Tl 

8N5481 1 

183-120 

54S195 

AMD 

SN54S195 

630-40 

54S371 

National 

DM54S371 

*731 

540 

Signetics 

TCA540 

527-28 

54S112 

Fairchild 

548112 

180-150 




1123-14 




624-105 



540 

1111- 5 


Tl 

8N54S112 

180-155 




1123-14 


Tl 

SN54S371 

625- 8 


Telefunk en TBA540 

525-165 

54S113 

Fairchild 

548113 

180-104 


Fairchild 

54S195 

196-61 

54S373 

Tl 

SN54S373 

191-28 

5400 

Fairchild 

5400 

186-51 


Tl 

8N548113 

180-109 


National 

DM54S195 

630-49 

54S38 

Signetics 

54S38 

187-119 


Ferranti 

ZN5400t 

186-55 

5481 14 

Fairchild 

548114 

180-27 


Tl 

SN54S195 

196-73 


Tl 

SN54S38 

187-116 


ITT 

in5400 

186-59 


Tl 

8N548114 

180-32 




630-52 

54S381 

Tl 

SN54S381 

169-75 


Motorola 

MC5400 

186-63 

54S124 

Tl 

SN548124 

200-153 

54S196 

Tl 

SN54S196 

174-18 

54S387 

National 

DM54S387 

*708 


National 

DM5400 

186-68 




560-44 

54S197 

Tl 

SN54S197 

172-37 




610-91 


Raytheon 

5400 

186-71 

5481 32 

Fairchild 

548132 

200-100 

54S20 

Fairchild 

54S20 

185-17 


Tl 

SNS4S387 

*861 


Signetics 

5400 

186-74 


Tl 

8N548132 

200-102 


Ferranti 

ZN54S20 

185-19 




611-22 


Tl 

SN5400 

186-77 

548133 

Fairchild 

548133 

184-141 


Tl 

SN54S20 

185-24 

54S40 

Fairchild 

54S40 

185-87 

5401 

Fairchild 

5401 

186-164 


Tl 

8N54S133 

184-146 

54S200 

National 

DMS4S200 

*704 


Tl 

SN54S40 

185-92 


Ferranti 

ZN5401 

186-170 

548134 

Fairchild 

548134 

184-131 




618-80 

54S412 

Tl 

SN54S412 

191-30 


ITT 

in5401 

186-175 


Tl 

SN548134 

184-136 


Signetics 

54S200 

618-85 




871-25 


Motorola 

MC5401 

186-179 

548135 

F,airchild 

548135 

189-172 

54S201 

Signetics 

54S201 

618-86 

54S470 

National 

OM54S470 

*718 


National 

DM5401 

186-183 


Tl 

SN548135 

189-177 


Tl 

SN54S20i 

618-103 




611-39 


Raytheon 

5401 

186-188 

548138 

AMD 

8N54^138 

177-108 

64S206 

National 

DM54S206 

*751 


Tl 

SN54S470 

*862 


Signetics 

5401 

186-192 


Fairchild 

548138 

177-110 




618-98 




611-41 


Tl 

SN5401 

187-14 


Tl 

8N548r38 

177-115 

54S214 

Tl 

SN54S214 

622-83 

54S471 

National 

DM54S471 

*718 

5402 

Fairchild 

5402 

190-92 

548139 

AMD 

SN54S139 

177-75 

54S22 

Fairchild 

54S22 

185-136 




611-40 


ITT 

ITT54b2 

190-98 


Fairchild 

548139 

177-77 


Ferranti 

ZN54S22 

185-138 


Tl 

SN54S471 

*882 


Motorola 

MC5402 

190-102 


Tl 

SN548139 

177-81 


tl 

SN54S22 

185-143 




611-42 


National 

DM5402 

190-104 

548140 

Fairchild 

548140 

179-61 

54S226 

Tl 

SN54S226 

200-184 

54S472 

National 

DM54S472 

*702 


Signetics 

5402 

190-107 




386-30 

54S251 

AMD 

SN54S251 

194-181 




*722 


Tl 

SN5402 

190-112 


Tl 

SN54S140 

179-70 


Fairchild 

54S251 

194-183 




612-57 

5403 

Fairchild 

5403 

186-165 




386-39 


Tl 

SN54S251 

194-188 


Tl 

SN54S472 

*8iB3 


ITT 

in5403 

186-176 

64815 

Fairchild 

54815 

183-152 

54S253 

AMD 

SN54S253 

193-193 




612-25 


Motorola 

MC5403 

186-180 


8ignetics 

54815 

183-157 


Fairchild 

54S253 

194- 5 

54S473 

National 

0M54S473 

*702 


National 

DM5403 

186-184 


Tl 

8N54S15 

183-158 

54S257 

AMD 

SN54S257 

193-57 




*722 


Raytheon 

5403 

186-190 

548151 

AMD 

SN54S151 

194-128 


Fairchild 

54S257 

193-59 




612-55 


Signetics 

5403 

186-193 


Fairchild 

548151 

194-134 


Signetics 

54S257 

193-62 


Tl 

SN54S473 

*863 


Tl 

SN5403 

187-15 I 


Tl 

8N54S151 

194-141 


Tl 

SN54S257 

193-64 




612-23 

5404 

Fairchild 

5404 

170-121 

548153 

AMD 

8N54S153 

193-160 

54S258 

AMD 

SN54S258 

193-31 

54S474 

Tl 

SN54S474 

*864 


Ferranti 

2N5404 

170-128 


Fairchild 

548153 

193-162 


Fairchild 

54S258 

193-33 




612-29 


ITT 

in5404 

170-132 


Tl 

8N54S153 

193-166 

54S260 

Signetics 

54S260 

190-58 

548475 

Tl 

SN54S475 

*864 


Motorola 

MC5404 

170-137 

548157 

AMD 

8N54S157 

192-122 


Tl 

SN54S260 

190-60 




612-27 


National 

DM5404 

170-139 


Fairchild 

548157 

192-126 

548270 

National 

DM54S270 

*729 

548481 

Tl 

SN54S481 

4098 


Raytheon 

5404 

170-142 


Tl 

8N54S157 

192-135 




625-42 




4098 


Signetics 

5404 

170-145 

548158 

AMD 

8N548158 

193- 6 


tl 

SN54S270 

625-56 




169-152 


Tl 

SN5404 

170-148 


Fairchild 

548158 

193- 8 

54S271 

National 

DM54S271 

*731 




869-70 

5405 

Fairchild 

5405 

171- 7 ' 


Tl 

8N54S158 

193-13 




*731 

548482 

Tl 

SN54S482 

4099 


Ferranti 

ZN5405 

171-11 

548160 

AMD 

8N548160 

174-76 




611-100 




4099 


ITT 

ITT5405 

171-15 

548161 

AMD 

8N548161 

172-147 




624-104 




201-55 


Motorola 

MC5405 

171-17 

548162 

Tl 

SN54S162 

174-121 


Tl 

SN54S271 

625- 7 




869-73 


National 

DM5405 

171-19 

548163 

Tl 

8N548163 

172-153 

54S275 

Tl 

SN54S275 

168-181 

54S51 

Fairchild 

54S51 

188-121 


Raytheon 

5405 

171-21 

548167 

Fairchild 

548167 

199-73 

54S280 

Tl 

SN54S280 

199-162 


Tl 

SN54S51 

188-125 


Signetics 

5405 

171-24 

548168 

Tl 

SN54S168 

175-85 

54S281 

Tl 

SN54S281 

169-119 

548570 

National 

OM54S570 

*710 


Tl 

SNS405 

^ 171-29 

548169 

Tl 

SN5481 69 

173-94 

54S283 

Tl 

SN54S283 

168-88 




611-99 

5406 

Fairchild 

5406 

178-85 

548174 

AMD 

SN5481 74 

182-188 

54S287 

National 

DM54S287 

*708 

548571 

National 

DM54S571 

*710 


ITT 

ITT5406 

178-88 




1123-14 




610-92 

548572 

National 

DM54S572 

*702 


Motorola 

MC5406 

178-90 


Fairchild 

548174 

182-190 


Tl 

SN54S287 

*861 




*712 

1 

National 

DM5406 

178-92 


Tl 

SN54S174 

183- 6 




611-23 




613-10 


Signetics 

5406 

178-95 

548175 

AMD 

8N54S175 

182-60 

54S288 

National 

DM54S288 

*706 

548573 

National 

0M54S573 

*702 


Tl 

SN5406 

178-98 




1123-14 




610-13 




*702 

5407 

Fairchild 

5407 

178-41 


Fairchild 

548175 

182-62 


Tl 

SN54S288 

610-23 




*712 


ITT 

ITT5407 

178-44 


Tl 

SN54S175 

182-72 

54S289 

AMD 

SN54S289 

616-97 




613-12 


Motorola 

MC5407 

178-46 

548181 

AMD 

8N548181 

169-52 


National 

DM54S289 

616-98 

54S64 

Fairchild 

54S64 

188-63 


National 

DM5407 

178-4^ 


Fairchild 

548181 

169-54 


Tl 

SN54S289 

616-106 


Tl 

SN54S64 

188-73 


Signetics 

5407 

178-51 


Tl 

SN548181 

169-60 

54S30 

Fairchild 

54S30 

184-124 

54S65 

Fairchild 

54S65 

188-80 


Tl 

SN5407 

178-54 

548182 

Fairchild 

548182 

169-105 


Tl 

SN54S30 

184-127 


Tl 

SN54S65 

188-85 

5408 

Fairchild 

5408 

183-161 


Tl 

SN54S182 

169-111 

54S301 

Signetics 

S54S301 

618-84 

54S74 

Fairchild 

54S74 

181-183 


Ferranti 

ZN5408 

183-163 

S4S187 

National 

DM54St87 

«702 


Tl 

SN54S301 

618-102 


Tl 

SN54S74 

181-188 


in 

in5408 

183-166 




624-63 

54S314 

Tl 

SN54S314 

622-81 

54S85 

Signetics 

54S86 

170- 8 


Motorola 

MC5408 

183-168 

54S188 

National 

DM54S188 

*706 

54S32 

Fairchild 

54S32 

190-21 


Tl 

SN54S85 

170- 9 


National 

DM5408 

183-170 




610-12 


Tl 

SN54S32 

190-23 

54S86 

Fairchild 

54S86 

189-105 


Raytheon 

5408 

183-172 


Tl 

SN54S188 

*860 

S|4S330 

Tl 

SN54S330 

4100 


Signetics 

54S86 

189-111 


Signetics 

5408 

183-175 




610-22 




4100 


Tl 

SN54S86 

189-112 


Tl 

SN5408 

183-178 

548189 

AMD 

SN548189 

616-96 




4100 

54S89 

Signetics 

54S89 

617- 8 

5409 

Fairchild 

5409 

184-22 


National 

DM54S189 

*746 




198-177 

540 

AD 

A0540 

*574 


Ferranti 

ZN5409 

184-24 




616-99 




608-96 



A0540J 

*574 


ITT 

in5409 

184-27 


8ignetics 

548189 

616-104 




869-76 




552-16 


Motorola 

MC5409 

184-29 


Tl 

8N548189 

616-105 

548331 

Tl 

SN54S331 

4101 



AD540K 

*574 


National 

DM5409 

184-31 

548194 

AMD 

8N54S194 

196-150 




4101 




551-20 


Raytheon 

5409 

184-33 




630-39 




4101 



AD5408 

*574 


Signetics 

5409 

184-36 




1123-14 




198-179 




551-21 


Tl 

SN5409 

184-40 




1 123-14 




'608-98 


Fairchild 

TBA540 

525-65 

541 

Plessey 

SL541 

513-31 


Fairchild 

548194 

196-152 




869-78 


National 

TBA540 

525-93 

5410 

Fairchild 

5410 

185-149 


National 

DM548194 

630-47 

54S37 

Signetics 

54S37 

186-162 


Plessey 

SP540 

202-15 


Ferranti 

ZN5410 

185-153 


Signetics 

548194 

630-55 


Tl 

SN54S37 

186-159 



TBA540 

525-113 


ITT 

in5410 

185-157 


Tl 

SN548194 

196-155 

548370 

National 

DM54S370 

*729 


Signetics 

NE540 

521-118 


Motorola 

MC5410 

185-161 




630-51 




625-43 



SE540 

521-119 


National 

DM5410 

185-163 

548195 

AMD 

SN54S195 

196-57 


Tl 

SN54S370 

625-57 



TBA540 

525-143 


Raytheon 

5410 

185-166 


/ f Indicates page number in Application Note Directory 

★ Indicates additional data is provided on the page noted 

44 IC MASTER 1977 









PART NUMBER INDEX 


Bsm 

Number 

Sourca 

Device 

Pege-Une 

Bese 

Number 

Source 

Device 

Pege-Line 

Beee 

Number 

Source 

Device 

Pege-Une 

Bese 

Number 

Source 
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Pege-Une 

5410 

Signetics 

5410 

185*169 

54137 

in 

in54137 

200-81 

54157 

Raytheon 

54157 

192-92 

54170 

Fairchild; 

541 yo 

191-176 


Tl 

SN5410 

185-172 

54138 

in 

in54138 

178-148 


Signetics 

54157 

192-97 




616-12 

54100 

Motorola 

MC54100 

191-35 

54139 

in 

in54139 

178-144 


Tl 

SN54157 

192-100 


Ferranti 

ZN54170 

191-178 


Signetics 

54100 

191-38 

5414 

Fairchild 

5414 

200-108 

54158 

Raytheon 

54158 

192-170 




616-18 


Tl 

SN54100 

191-41 


National 

DM5414 

200-113 


Signetics 

54158 

192-173 


National 

DM54170 

616-22 

54104 

Fairchild 

54104 

179-78 


Signetics 

5414 

200-116 

54159 

Raytheon 

54159 

177-190 


Raytheon 

54170 

191-182 

54105 

Fairchild 

54105 

179-79 


Tl 

SN5414 ^ 

200-118 


Tl 

SN54159 

177-192 




616^^0 

54107 

Fairchild 

54107 

180-175 

54141 

in 

in54141 

382-17 

5416 

Fairchild 

5416 

178-60 


Signetics 

54170 

,191-185 


Ferranti 

ZN54107 

180-179 


National 

DM54141 

382-19 


in 

in5416 

178-67 


Tl 

SN54170 

191-187 


ITT 

in54107 

180-186 

54143 

Tl 

SN54143 

175-178 


Motorola 

MC5416 

1 78-69 


1 


616-32 


Motorola 

MC54107 

180-190 

54144 

Tl 

SN54144 

175-174 


National 

DM5416 

178-71 

54173 

National 

DM54173 

182- 8 


National 

DM54 T07 

180-194 

54145 

Fairchild 

54145 

176-108 


Signetics 

5416 

178-76 


Tl 

SN54173 

182-17 


Signetics 

54107 

180-199 


in 

in54145 

176-113 


Tl 

SN5416 

’178-79 

54174 

AMD 

SN54174 

182-150 


Tl 

SN54107 

181- 9 


Motorola 

MC54145 

176-115 

54160 

AMD 

SN54160 

174-24 


Fairchild 

54174 

182-152 




199-71 


National 

DM54145 

176-117 


Fairchild 

54160 

174-28 


Ferranti 

ZN54174 

182-155 

54109 

National 

DM54109 

180-62 


Raytheon 

54145 

176-119 


in 

in54160 

174-31 


National 

DM54174 

182-158 


Signetics 

54109 

180-65 


Signetics 

54145 

176-122 


National 

DM54160 

174-36 


Raytheon 

54174 

182-160 


Tl 

SN54109 

180-66 


Tl 

SN54145 

176-125 


Raytheon 

54160 

174-39 


Signetics 

54174 

182-163 

541 1 

Fairchild 

5411 

183-74 

54147 

National 

DM54147 

199-108 


Signetics 

54160 

174-44: 


Tl 

SN54174 

182-166 


ITT 

in5411 

183-76 


Signetics 

54147 

199-111 


Tl 

SN54160 

174-48 

54175 

AMD 

SN54175 

182-23 


National 

DM5411 

183-78 


Tl 

'SN54147 - 

199-113 

54161 

AMD 

SN54161 

172-90 


Fairchild 

54175 

182-25 


Raytheon 

54ll 

183-80 

54148 

National 

DM54148 

199-91 


leirchild 

54161 

172-96 


Ferranti 

ZN54175 

182-27 


Signetics 

5411 

183-83 


Signetics 

54148 

199-94 


Ferranti 

ZN54161 

172-98 


National 

DM541 7^ 

182-30 


SSS 

SCL5411 

158-85 


Tl . 

SN54148 

199-98 


in 

in54161 

172-102 


Raytheon 

54175 

182-32 

54110 

Tl 

SN54110 

179-131 

5415 

Raytheon 

5415 

183-123 


National 

DM54161 

172-106 


Signetics 

54175 

182-35 

54116 

Fairchild 

54116 

191-48 

54150 

Fairchild 

54150 

194-193 


Raytheon 

54161 

172-112 


Tl 

SN54175 

182-38 


Tl 

SN54116 

191-60 


Ferranti 

ZN54150 

195- 5 


Signetics 

54161 

172-115 

54176 

Fairchild 

54176 

173-159 

54118 

Ferranti 

ZN54118 

191-137 

X 

in 

in54150 

195- 9 


Tl 

SN54161 

172-119 


Motorola 

MC54176 

173-164 

in 

tn54118 

191-141 


Motorola 

MC54150 

195-11 

54162 

AMD 

SN54162 

174-84 


National 

DM64176 

173-170 

54119 

Ferranti 

ZN54119 

191-138 


National 

DM54150 

. 195-13 


Fairchild 

54162 

174-86 


Signetics 

54176 

173-181 

5412 

Fairchild 

5412 

,186-23 


Raytheon 

54150 

185-15 


in 

in54162 

174-89 


Tl 

,SN54176 

173-188 


Ferranti 

ZN5412 

186-25 

" 

Signetics 

54150 

195-18 


National 

DM54162 

174791 

54177 

Fairchild 

54177 

171-172 


ITT 

in5412 

186-28 


Tl 

SN54150 

195-21 


Raytheon 

54162 

174-93 


Motorola 

MC54177 

171-181 


^ Raytheon 

5412 

186-30 

54151 

Fairchild 

54151 

194-86 


Signetics 

54162 

174-96 


National 

DM54177 . 

171-189 


Signetics 

5412 

186-33 


Ferranti 

ZN54151 

194-88 


Tl 

SN54162 

174-98 


Signetics 

54177 

.. 172-10 


Tl 

SN5412 

186-35 


in 

in54151 

194-93 

54163 

AMD 

SN54163 

•172-44 


Tl 

SN54177 

172-17 

54120 

Tl 

SN54120 

200-21 


Motorola 

Me54151 

194-95 


Fairchild 

54163 

172-46 

54178 

Fairchild 

54178 , 

197-11 

54121 

Fairchild 

54121 

195-30 


National 

DM54151A 

194-97 


Ferranti 

ZN54163 

172-48 




629-93 


Ferranti 

ZN54r21 

195-32 


Raytheon 

54151 

194-99 


in 

in54163 

172-51 


Tl 

SN54178 

197-20 


in 

in54121 

195-36 


Signkics^ 

541*51 

194-102 


National 

DM54163 

172-53 




629-112 


Motorola 

MC54121 

195-38 


Tl 

SN54151A 

194-105 


Raytheon 

54163 

172-55 

54179 

Fairchild 

54179 

197-25 


National 

DM54121 ' 

195-40 

54152 

Fairchild 

54152 

194-29 


Signetics 

54163 , 

172-58 




629-94 


Signetics 

54121 

195-43 


Motorola 

MC54152 

194-31 


Tl 

SN54163 

172-60 


Tl 

SN54179 

197-34 


Tl 

SN54121 

195-46 


Raytheon 

54152 

194-37 

54164 

AMD 

SN54164 

197-155 




629-113 

54122 

Fairchild 

54122 

195-83 


Signetics 

54T52 

194-40 


Fairchild 

54164 

197-157 

54180 

'Fairchild 

54180 

199-128 


Ferranti 

ZN54122 

195-85 


Tl 

SN54152A 

194-41 




631-66 


Ferranti 

ZN54180 

199-130 


in 

in54122 

^ 195-87 

54153 

Fairchild 

54153 

193-114 


Ferranti 

ZN54164 

197-159 


in 

in64180 

199-134 


Tl 

SN54122 

195-92 


Ferranti 

2N54153 

193-116 


in 

in54164 

197-162 


Motorola 

MC54180 

199-136 

54123 

aMd 

SN54123 

195-151 


in 

in54153 

193-119 


Motorola 

Me54164 

197-164 


National 

DM54180 

199-138 




1 96-10 


Motorola 

MC54153 

193-123 



MC54164A 

631-59 


Raytheon 

54180 

199-140 


Fairchild 

54123 

195-153 


National 

DM54153 

193-125 


National 

DM54164 

197-168 


Signetics 

54180 

199-146 


Ferranti 

ZN54123 

195-155 


Raytheon 

54153 

193-127 


Raytheon 

54164 

197-170 


Tl 

SN54180 

199-150 


National 

DM54123 

195-158 


Signetics 

54153 

193-134 




631-72 

54181 

AMD 

SN54181 

169- 9 


Raytheon 

54123 

195-160 


Tl 

SN54153 

193-137 


Signetics 

54164 

197-173 


Fairchild 

54181 

169-13 


Signetics 

54123 

195-163 

54154 

AMD 

SN54154 

177-154 




631-75 


Ferranti 

ZN54181 

169-15 


Tl 

SN54123 

195-166 


Fairchild 

54154 ^ 

177-158 


Tl 

SN54164 

197-175 


Motorola 

MQ64181 

^ 169-18 

54124 

in 

in54124 

195-185 


Ferranti 

ZN54154 

177-160 

54165 

Fairchild 

54165 

197-114 


National 

DM54181 

169-20 

54125 

Fairchild 

54125 

170-33 


in 

in54154 

177-165 




631-37 


Raytheon 

54181 

169-22 


National 

DM54125 

170-38 


National 

DM54154 

177-169 


Ferranti 

ZN54165 

197-116 


Signetics 

54181 

169r27 


Signetics 

54125 

170-41 


Raytheon 

54154 

177-175 


National 

DM54165 

197-118 


Tl 

SN54181 

169-30 


Tl 

SN54125 

170-43 


Signetics 

54154 

177-178 


Raytheon 

54165 

197-120 

54182 

AMD 

SN54182 

169-80 

54126 

Fairchild 

541?6 

170-55 


Tl 

SN54154 

177-183 




631-39 


Fairchild 

54182 

169-84 


National 

DM54126 

170-60 

54155 

Fairchild 

54155 

176-173 


Signetics 

54165 

197-123 


in 

in54182 

169-87 


Signetics 

54126 

170-67 


Ferranti 

ZN54155 

‘ 176-175 




631-41 


Motorola 

MC54182 

169-89 


Tl 

SN54126 

170-69 


in 

in54155 

176-178 


Tl 

SN54165 

197-125 


National 

DM54182 

169-91 

54128 

Signetics 

54128 

387-40 


Motorola 

MC54155 

176-180 




631-43 


Raytheon 

54182 

169-95 


Tl 

SN54128 

179-16 


National 

DM54155 

176-182 

54166 

Fairchild 

54166 

197-137 


Signetics 

54182 

169-98 




; 387-41 


Raytheon 

54155 

176-184 




631-45 


Tl 

SN54182 

169-101 

5413 

Fairchild 

5413- 

200-48 


Signetics 

54155 

, 176-187 


Ferranti 

ZN54166 

197-139 

54184 

Ferranti 

ZN54184 

200- 3 


Ferranti 

ZN5413 

200-50 


Tl 

SN54155 

176-190 


National 

DM54166 

197-142 


National 

DM54184 

200- 5 


in 

in5413 

200-53 

54156 

Fairchild 

54156 

177-18 




631-47 

. i' 

Tl 

SN54184 

200- 8^ 


National 

DM5413 

200-55 


in 

in54156 

177-21 


Raytheon 

54166 

197-144 




607-26 

\ 

Signetics 

5413 

200-58 


Motorola 

MC54156 

177-23 




631/49 

54185 

National 

DM54 185A 

200-14 


Tl 

SN5413 

200-60 


National 

DM54156 

177-25 


Signetics 

64166 

, 197-147 


Tl 

SN54185A 

200-18 

54130 

in 

in54130 

178-108 


Raytheon 

54156 

177-27 


* 


' 631-51 




607-38 

54131 

in 

in54131 

178-16 


Signetics 

54156 

177-30 


Tl 

SN54166 

197-149 

54186 

Tl 

SN54186 

610-58 

54132 

Fairchild 

54132 

200-78 


Tl 

SN64156 

177-33 




631-53 

54187 

National 

DM54187 

624-65 


National 

DM54132 

200-83 

54157 

AMD 

SN54157 

192-67 

5417 

Fairchild 

5417 

178-22 


Tl 

SN54187 

624-69 


Signetics 

54132 

200-86 


Fairchild 

54157 

192-71 


in 

in5417 

178-25 

54188 

Tl\ 

SN54188A 

610-32 


Tl 

SN54132 

200-88 


Ferranti 

ZN54157 

192-73 


Motorola 

MC5417 

178-27 

5419 

SSS 

SCL5419 

158-104 

54135 

in 

in54135 

200-1^11 


in 

in54157 . 

192r79 


, National 

DM5417, 

178-29 

54190 

Fairchild 

54190 

174-170 

54136 

Raytheon 

54136 

189-121 


Motorola 

MC54157 

192-82 


Signetics 

5417 

178-32 


in 

in54190 

174-173 


Tl 

SN54136 

189-124 


National 

DM54157 

192-86 


Tl 

SN5417 

178-35 


National 

DM54190 

174-175 
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54190 

Raytheon 

54190 

174-177 

54199 

Tl 

SN54199 

197-78 

5430 

SSS 

SCL5430 

527-126 

5445 

Fairchild 

5445 

176-138 


Signetics 

54190 

174-180 




631-31 


Tl 

SN5430 

184-92 


in 

in5445 

176*141 


Tl 

SN54190 

174-182 

542 

Signetics 

NE542 

522-39 

5432 

Fairchild 

5432 

189-181 


Motorola 

MC5445 

176-143 

54191 

Fairchild 

54191 

172-178 



542 

till- 5 


Ferranti 

ZN5432 

189-183 


National 

DM5445 

176-145 


Ferranti 

ZN54191 

172-180 

5420 

Fairchild 

5420 

184-14§ 


in 

in5432 

189-186 


Raytheon 

5445 

/176-147 


in 

in54191 

172-183 


Ferranti 

ZN5420 

184-154 


National 

DM5432 

189-188 


Signetics 

5445 

176-150 


National 

DM54191 

172-185 


in 

in5420 

184-157 


Signetics 

5432 

189-191 


Tl 

SN5445 

176-153 


Raytheon 

54191 

172-187 


Motorola 

MC5420 

184-161 


Tl 

SN5432 

190- 5 

54452 

Motorola 

MC54452 

174-139 


Signetics 

54191 

172-189 


National 

DM5420 

184-163 

5433 

in 

in5433 

190-151 

54453 

Motorola 

MC54453 

172-40 


Tl 

SN54191 

172-192 


Raytheon 

5420 

184-166 


Tl 

SN5433 

190-155 

54454 

Motorola 

MC54454 

175-65 

54192 

AMD 

SN54192 

175-18 


Signetics 

5420 

184-169 

54365 

National 

DM54365 

170-84 

54455 

Motorola 

MC54455 

173-98 


Fairchild 

54192 

175-20 


Tl 

SN5420 

184-172 




179-29 

54456 

Motorola 

MC54456 

168-94 


Ferranti 

ZN54192 

.175-22 

5421 

Fairchild 

5421 

183-32 


Tl 

SN54365 

170-88 

5446 

Fairchild 

5446 

380-112 


in 

in54192 

175-25 


in 

in5421 

183-34 




179-31 


in 

in5446 

380-118 


Motorola 

MC54192 

175-27 


Raytheon 

5421 

183-36 

54366 

National 

DM54366 

171-82 


Motorola 

MC5446 

380-120 


National 

DM54192 

175-31 


Signetics 

5421 

183-39 




179-35 


National 

DM6446A 

380-122 


Raytheon 

54192 

1 75-33 

5422 

Fairchild 

5422 

185-95 


Tl 

SN54366 

171-86 




1 95-12 


Signetics 

54192 

175-38 


Raytheon 

5422 

185-98 




179-37 


Tl 

SN5446A 

380-128 


Tl 

SN54192 

175-40 


Tl 

SN5422 

185-101 

54367 

National 

DM54367 

170-86 

54460 

Motorola 

MC54460 

200-167 

54193 

AMD, 

SN54193 

173-28 

54221 

AMD 

SN54221 

195-106 




179-41 

54468 

Motorola 

MC54468 

198-103 


Fairchild 

54193 

173-32 


Signetics 

54221 

195-109 


Tl 

SN54367 

170-89 




398-128 


Ferranti 

ZN54193 

173-34 


Tl 

SN54221 

195-110 




179-43 

5447 

Fairchild 

5447 

380-84 


in 

in54193 

173-37 

5423 

Fairchild 

5423 

190-43 

54368 

National 

DM54368 

171-84 


in 

in5447 

380-89 


Motorola 

MC54193 

173-39 


National 

DM5423 

190-45 




179-47 


Motorola 

MC5447 

380-91 


National 

DM54193 

173-43 


Tl 

SN5423 

190-49 


Tl 

SN54368 

171-87 


National 

DM544 7A 

380-93 


Raytheon 

54193 

173-47 

54232 

Signetics 

54232 

200-106 




179-49 




1 95-12 


Signetics 

54193 

173-50 

5424 

SSS 

SCL5424 

152-167 

5437 

Fairchild 

5437 

186-120 


Tl 

SN5447A 

380-103 


Tl 

SN54193 

173-53 




381- 2 


Ferranti 

ZN5437 

186-122 

5448 

Fairchild 

5448 

380-26 

54194 

AMD 

SN54194 

196-108 

54246 

Tl 

SN54246 

380-129 


in 

in5437 

186-125 


in 

in5448 

380-30 




629-89 

54247 

Tl 

SN54247 

380-104 


Motorola 

MC5437 

186-127 


Motorola 

MC5448 

380-32 


Fairchild 

54194 

196-110 

54248 

Tl 

SN54248 

380-48 


National 

DM5437 

186-133 


National 

DM5448 

380-36 




629-95 

5425 

Fairchild 

5425 

190-29 


Signetics 

5437 

186-138 



DM5448A 

f 95-12 


Ferranti 

ZN54194 

196-112 


Ferranti 

ZN5425 

190-31 


SSS 

SCL5437A 

,158-111 


Tl 

SN5448 

380-47 


in 

in54194 

196-115 


in 

in5425 

190-33 


Tl 

SN5437 

186-141 

5449 

Fairchild 

5449 

380-57 




629-100 


National 

DM5426 

190-35 

54376 

Tl 

SN54376 

181-118 


Motorola 

MC5449 

380-61 


National 

DM54194 

196-117 


SSS 

SCL5425A 

158-109 

5438 

Fairchild 

5438 

187-80 


Tl 

SN5449 

380-67 


Raytheon 

54194 

196-119 


Tl 

SN5425 

190-39 


Ferranti 

ZN5438 

187-83 

54490 

Tl 

SN54490 

174-144 




629-T05 

54251 

National 

DM54251 

194-157 


in 

in5438 

187-86 

545 

Harris 

HD545 

387-36 


Signetic^ 

54194 

196-122 


Tl 

SN54251 

194-159 


Motorola 

MC5438 

187-88 




f 91-15 




629-110 

54255 

Raytheon 

54255 

177-120 


National 

DM5438 

187-90 




f 91-16 


Tl 

SN54194 

196-124 

54259 

AMD 

SN54259 

190-185 


Signetics 

5438 

187-94 

5450 

Fairchild 

5450 

188-172 




629-114 


Tl 

SN54259 • 

191-9 


Tl 

SN5438 

187-98 


Ferranti 

ZN5450 

188-178 

54195 

AMD 

SN54195 

196- 6 

5AZ6 

Fairchild . 

5426 

178-112 

5439 

Signetics 

5439 

187-95 


in 

in5450 

188-182 




629-119 


in 

in5426 

178-116 

54390 

Tl 

SN54390 

174-143 


Motorola 

MC5450 

188-186 


Fairchild 

54195 

196-10 


Motorola 

MC5426 

178-118 

54393 

Tl 

SN54393 

171-164 


National 

DM5450 

188-188 


in 

in54195 

196-14 


National 

DM5426 

178-120 

544 

Signetics 

NE544 

524-126 


Signetics 

5450 - 

189- 5 




630-10 


Signetics 

5426 

178-127 




573-111 


Tl 

SN5450 

189- 8 


Motorola 

MC54195 

196-18 


Tl 

SN5426 

178-134 

5440 

Fairchild 

5440 

185-27 



SN5450B 

1 120-11 




630-12 

54265 

Tl 

SN54265 

200-40 


Ferranti 

ZN5440 

185-31 

5451 

Fairchild 

5451 

188-88 


National 

DM54195 

196-22 

5427 

Fairchild 

5427 

190-64 


in 

in5440 

185-35 


Ferranti 

ZN5451 

188-91 


Raytheon 

54195 

196-26 


Ferranti 

ZN5427 

190-66 


Motorola 

MC5440 

185-39 


in 

ITt5451 

188-94 




630-22 


National 

DM5427 

190-69 


National 

DM5440 

185-41 


Motorola 

MC5451 

188-96 


Signetics 

54195 

196-31 


SSS 

SCL5427A 

158-110 


Signetics 

5440 

185-45 


National 

DM545 T 

188-98 




630-25 


Tl 

SN5427 

190-74 


SSS 

SCL5440A 

152-170 


Signetics 

5451 

188-101 


Tl 

SN54195 

196-35 

54278 

Tl 

SN54278 

199-77 


Tl 

SN5440 

185-48 


Tl 

SN5451 

188-104 




630-26 

54279 

Fairchild 

54279 

191-118 

54408 

Motorola! 

MC54408 

199-118 

5453 

Fairchild 

5453 

188-26 

54196 

Fairchild 

54196 

173-161 


Signetics 

54279 

191-120 

5441 

Fairchild 

5441 

382- 2 


Ferranti 

ZN5453 

188-28 


National 

DM54196 

173-171 


Tl 

SN54279 

191-123 


Motorola 

MC5441 

382- 6 


in 

in5453 

188-33 


Signetics 

54196 

173-183 

5428 

Ferranti 

ZN5428 

190-94 


National 

DM5441 A 

382- 9 




396-78 


Tl 

SN54196 

173-189 


in 

in5428 

190-100 


SSS 

Sa5441 

152-168 


Motorola 

MC5453 

188-35 

54197 

Fairchild 

54197 

171-173 


Tl 

SN5428 

190-113 




381- 3 


National 

DM5453 

, 188-37 


Ferranti 

ZN54197 

171-176 

54283 

Fairchild 

54283 

168-32 

5442 

Fairchild 

5442 

176-41' 


Signetics 

5453 

188-40 


National 

DM54197 

171-187 


Raytheon 

54283 

168-45 


Ferranti 

ZN5442 

176-47 


Tl 

SN5453 

188-43 


Signetics 

54197 

172-12 


Ti 

SN54283 

168-54 


in 

in5442 

176-51 

5454 

Fairchild 

5454 

187-164 


Tl 

SN54197 

172-18 

54284 

National 

DM54284 

168-146 


Motorola 

MC5442 

176-55 


Ferranti 

ZN5454 

187-166 

54198 

Fairchild 

54198 

197-82 


Tl 

SN54284 

168-148 


National 

DM5442 

176-59 


in 

in5454 

187-170 




631-14 

54285 

Tl 

SN54285 

168-153 


Raytheon 

5442 

176-63 


Motorola 

MC5454 

187-172 


National 

DM54198 

197-85 

54290 

Tl 

SN54290 

173-125 


Signetics 

5442 

176-77 


National 

DM5454 

187-174 




631-18 

54293 

Tl 

SN54293 

171-137 


Tl 

SN5442A 

176-84 


Signetics 

5454 

187-177 


Raytheon 

54198 

197-87 

54294 

Tl 

SN54294 

380-68 

54425 

Tl 

SN54425 

170-44 


Tl 

SN5454 

187-180 




631-22 

54298 

Fairchild 

54298 

182-108 

54426 

Tl 

SN54426 

170-71 

546 

Harris 

HD546 

391-40 


Signetics 

54198 

197-90 




192-142 

5443 

Fairchild 

5443 

175-183 




t 91-15 




631-28 


Signetics 

54298 

192-145 


in 

in5443 

175-187 




1 91-16 


Tl 

SN54198 

197-92 


Tl 

SN54298 

182-111 


Motorola 

MC5443 

175-189 


in 

in546A 

381-80 




631-30 




192-147 


Raytheon 

5443 

176- 5 


Signetics 

NE546 

521-32 

54199 

Fairchild 

54199 

197-68 

543 

Signetics 

NE543 

524-125 


Signetics 

5443 

176- 8 

5460 

Fairchild 

5460 

188-174 




631-15 




573-110 


Tl 

SN5443A 

176-11 




189-26 


National 

DM54199 

197-71 

5430 

Fairchild 

5430 

184-74 

5444 

Fairchild 

5444 

176-18 


Ferranti 

ZN5460 

189-28 




631-19 


Ferranti 

ZN5430 

184-78 


in 

in5444 

176-22 


in 

in5460 

189-32 


Raytheon 

,54199 

197-73 


in 

in5430 

184-82 


Motorola 

MC5444 

176-24 


Motorola 

MC5460 

189-34 




631-23 


Motorola 

MC5430 

184-84 


Raytheon 

5444 

176-26 


National 

DM5460 

189-36 


Signetics 

54199 

197-76 


National 

DM5430 

184-86 


Signetics 

5444 

176-28 


Signetics 

5460 

189-39 




631-29 


Signetics 

5430 

184-89 


Tl 

SN5444A 

176-32 


Tl 

SN5460 

189-42 
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Pege-Line 
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Base 

Number 

Source 
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Pege-Line 

547 

ITT 

in547 

524-52 

5486 

Raytheon 

5486 

189 

-70 

5496 

SW 

SW5496 

630-125 

5508 

Intersil 

IM5508C 

621-82 

5470 

Fairchild 

5470 

179-135 


Signetics 

5486 

189 

-76 


Tl 

SN5496 

197-56 

551 

Intersil 

MM551 

370-25 


Ferranti 

ZN5470 

179-137 


Tl 

SN5486 

189 

■80 




630-127 


National 

MM551 

, 370-27 

■' / 

ITT 

in5470 

179-140 

5488 

Netionel 

DM5488 

★ 702 


5497 

Fairchild 

5497 

199-64 




1116-11 . 


Motorola 

MC5470 

179-142 




624-24 


Tl 

SN5497 

199-67 

55104 

National 

MM55104 

559-86 


National 

DM5470 

179-144 


Tl 

SN5488A 

624 

15 




f 87-19 

55106 

National 

MM55106 

559-87 


Tl 

SN5470 

179-151 

$489 

Netionel 

DM5489 

★ 704 


'55S08 

Intersil 

IM55S08AC 

622-96 

55107 

AMD 

AM55107B 

391-16 

^72 

Fairchild 

5472 

179-88 




★ 741 




IM55S08C 

622-115 

*' 

Fairchild 

55107 

1 95-, 3 


Ferranti 

ZN5472 

179-90 




617 

27 



IM55S08M 

623- 4 



55107AM 

390-43 


ITT 

in5472 

179-94 

549 

Harris 

HD549 

391 

41 , 

55S18 

Intersil 

IM55S18AC 

622-97 



55107BM 

391-18 


Motorola 

MC5472 

179-96 

5490 

Fairchild 

5490 

173 

107 

' 


IM55S18C 

622-116 


in 

m55107A 

390-45, 


National 

DM5472 

179-98 


Ferranti 

ZN5490 

173 

110 



IM55S18M 

623- 5 



in55l07B 

391-20 


Signetics 

5472 

179-101 


in 

in5490 . 

173 

114 

55V01 

Siliconix 

S55V01 

★ 506 


Motorola 

MC55107 

390^47 

V 

Tl 

SN5472 

179-104 


Motorola 

MC5490 

173 

116 




★ 506 


National 

DS55107 

★ 475 

6473 

Fairchild 

6473 

180-173 


National 

DM5490 

173 

118 




382-31 



■ f 

★ 475 

' 

Ferranti 

ZN5473 

180-177 


Signetics 

5490 

173 

121 




396-47 




390-49 


ITT 

in5473 

180-184 


Tl 

SN5490A 

173 

126 

55V02 

Siliconix 

S55V02 

★ 506 




391-22 


Motorola 

MC5473 

180-188 

5491 

Fairchild 

5491 

198 

8 




★ 506 


Rayjtheon 

RM55107A 

390-52 


National 

DM5473 

180-192 




631 

80 




382-32 


Tl 

SN55107 

1 92-10 


Signetics 

5473 

180-198 


Ferranti 

ZN5491 

198 

10 




396-48 




1 92-11 


Tl 

SN5473 

181- 7 


in 

in5491A 

198 

13 

55V11 

Siliconix 

S55V11 

★ 506 



SN55107A 

390-54 

5474 

l^airchild 

5474 

181-128 


Motorola 

MC5491 

198 

15 




★ 506 



SN55107B 

391-24 




191-86 



MC5491A 

631 

83 




382-33 

55108 

AMD 

AM55108B 

391-26 


Ferranti 

ZN5474 

181-135 




1123 

20 




396-49 


Fairchild 

55108 

1 95- 3 




191-88 


National 

DM5491 A 

198 

17 

55V12 

Siliconix 

S55V12 

★ 506 



55108AM 

391- 4 


ITT 

in5474 

181-139 


Signetics 

5491 

r98 

21 




★ 506 



55108BM 

391-28 


National 

DM5474 

181-141 




631 

86 




382-34 


in 

in551Q8A 

391- 6 


Raytheon 

5474 

181-143 


SW 

SW5491A 

631 

87 




396-50 



in55108B 

391-30 


Signetics 

5474 

181-146 


Tl 

SN5491A 

198 

24 

55V21 

Siliconix 

S55V21 

★ 506 


Motorola 

MC55108 

391- 8 


Tl 

SN5474 

,181-149 




631 

89 




★ 506 


National 

DS55108 

★ 475 




191-103 

5492 

Fairchild 

5492 

175 

95 




382-35 




391-32 

5475 

ITT 

in5475 

191-92 


Ferranti 

ZN5492 

175 

97 

/ 



396-51 


Raytheon 

RM55108A 

391-12 


Motorola 

MC5475 

191-94 


in 

in5492 

175 

101 

55V22 

Siliconix 

S55V22 

★ 506 


Tl . 

SN55108 

1 92-10 


National 

DM5475 

191-96 


Motorola 

MC5492 

175 

103 




★ 506 




1 92-11 


Signetics 

5475 

191-99 


National 

DM5492 

175 

105 




382-36 



SN55108A 

391-14 

5476 

Fairchild 

5476 

181-57 


Signetics 

5492 

175 

108 




396-52 



SN55108B 

391-34 


Ferranti 

ZN5476 

181-61 


Tl 

SN5492A 

175 

111 

550 

AD 

AD560 

367-11 

55109 

AMD 

AM55109 

387- 5 


ITT 

in5476 

181-64 

5493 

Fairchild 

5493 

171 

’112 


Intersil 

MMS^O 

370-64 


Fairchild 

55109 

1 95- 3 


Motorola 

MC5476 

181-72 


Ferranti 

ZN5493 

171 

118 


Micro Com|MCC550 

573-136 



551 09M 

387- 7 


National 

DM5476 

181-74 


in 

in5493 

171 

122 


National 

MM550 

370-66 


in 

in55109 

387- 9 


Signetics 

5476 

181-77 


Motorola 

MC5493 . 

171 

124 




1 116-11 


National 

DS55109 

387-12, 


Tl 

SN5476 

181-80 


National 

DM5493 

171 

126 


Plessey 

SL550 

513-32 


Raytheon 

RM55109 

387-15 

5477 

Fairchild 

5477 

191-71 


Tl 

SN5493A 

' 171 

135 




513-78 


Tl 

SN55109 

387-16 


Motorola 

MC5477 

191-73 

54,94 

Fairchild 

5494 

196 

186 



TBA550 

526-78 




1 92-10 


Signetics 

5477 

191-76 




630 

63 


Rockwell 

A550 

522-110 




1 92-11 


Tl 

SN5477 

191-77 


Ferranti 

ZN5494 

196 

188 


SGS 

TAA550 

524-172 

55110 

AMD 

AM55110 

-387-18 

5479 

Motorola 

MC5479 

181-124 


in 

1TT5494 , 

196 

191 


Signetics 

NE550 

570-16 


Fairchild 

55110 

1 95- 3 

548 

Harris 

HD548 

391-37 




630 

68 



NE550A 

569-43 



551 10M 

387-20 


in. 

in548 

381-99 


Motorola 

MC5494 

196 

193 



SE550 

569-48 


in 

in55110 

) 387-22 

5480 

Fairchild 

5480 

168- 3 




630 

70 



SE550L 

570-17 


National 

DS55110 

387-25 


ITT 

in5480 

168- 5 


Signetics 

5494 

197 

4 



TAA550 

524-169 


Raytheon 

RM55110 

387-27 


Motorola 

MC6480 

168- 7 




630 

73 




565-64 


Tl 

SN55110 

387-29 


Signetics 

5480 

168-11 


Tl 

SN5494 

197 

7 




565-68 




1 92-iO 


Tl 

SN5480 

168-15 




630 

75 




565-71 




1 92-11 

5481 

Raytheon 

5481 

191-163 

5495 

Fairchild 

5495 

196 

77 




567-77 

55112 

Fairchild 

55112M 

387-31 


i 


616-47 




629 

91 




567-81 

551,13 

Tl 

SN55113 

' 386-26 


Tl 

SN5481A 

191-166 




629 

123 




567-84'- 

55114 

National 

MM55114 

559-88 




616-49 


Ferranti 

ZN5495A 

196 

79 



TBA550 

525-144 


Tl 

SN55114 

386-24 

5482 

Fairchild 

5482 

168-18 


in 

in5495 

196 

82 




526-82 

55115 

Tl 

SN55115 

390- 5 


Ferranti 

ZN5482 

168-20 




629 

99 



550 

fill- 5 

55116 

Nkional 

MM55116 

559-89 


in 

in5482 

168-23 


Motorola 

MC5495 

196 

85 

5500 

Raytheon 

RC5500 

622-88 


Tl 

SN55116 

393-18 



SN5482 

168-27 




630 

28 



RM5500 

622-87 

55117 

Tl 

SN55117 

393-20 

6483 

Fairchild 

5483 

168-30 




f 123 

20 

5501 

Intersil 

IM5501C 

617-12 

55118 . 

Tl 

SN55118 

393-22 


Ferranti 

ZN5483A 

168-34 




1123 

20 



IM5501M 

617-13 

55119 

Tl 

SN55119 , 

393-24 


in 

in5483 

168-37 


National 

DM5495 

196 

87 


RCA 

MWS5501 

157-122 

55121 

Fairchild 

55121 

1 95- 3 


Motorola 

MC5483 

168-39 




629 

81 




621- 4 



55.1 21 M _ 

385-19 


National 

DM5483 

168-41 




630 

14 


SSS 

SCL5501S 

619- 7 


National 

DS55121 

385-22 


Raytheon 

5483 

168-43 


Signetics 

5495 

196 

90 



SCM5501S 

157-103 


Tl 

SN55121 

385-28 


Signetics 

5483 

168-48 




629 

107 


Tl 

TMS5501 

4095 

55122 

Fairchild 

55122 

1 95- 3 


Tl 

SN5483A 

168-52 


SW 

SW5495 

,629 

87 




4096 



55122M 

388-25 

5484 

Motorola 

MC5484 

616-94 


Tl 

SN5495A 

196 

93 




870-180 


National 

DS55122 

388-28 


Tl 

SN5484A 

191-172 




629 

111 




871-30 


Tl 

SN56T22 

388-34- 




616-60 

5496 

Fairchild 

5496 

.197 

40 




1130- 9 

55123 

Fairchild 

55123M 

385-32 

5485 

Fairchild 

5485 

169-163 




630 

115 




1130- 9' 

55124 

Fairchild 

551 24M 

388-13 


Ferranti 

ZN5485 

169-167 


Ferranti 

ZN5496 

197 

42 




1130-10 

55138 

in 

in55138 

393- 3 


Nationar 

DM5485 

169-172 


in 

in5496 

197 

46 




^1 130-10 


Silicon G 

SG55138 

392-30 


Signetics 

5485 

169-175 




630 

117 

5502 

SSS 

SCM5502S 

! 157-123 


Tl 

SN55138 

392-31 


Tl 

SN5485 

169-179 


Motorola 

MC5496 

. 197 

48 




621- 7 

55142 

Tl " 

SN55142 

388: 5 

5486 

Fairchild 

5486 

189-52 




630 

119 

5503 

Intersil 

IM5503AC 

618-62 

55150 

Fairchild 

551 50M 

385- 5 


Ferranti 

ZN5486 ' 

189-54 


National 

DM5496 \ 

197 

50 



IM5503AM 

618-75 


Raytheon 

RM55150 

385- 9 


in 

in5486 

189-58 




630 

121 



1M5503C 

618-95 

55154 

Fairchild 

551 54M 

388-36 


Motorola 

MC5486 

189-60 


Signetics 

5496 

197 

53 



IM5503M 

618-99 


Raytheon 

RM55154 

388-40 


National 

DM5486 

189-68 




630 

124 

5504 

National 

MM5504 

370-47 

55180 

Tl 

SN55180 

198-128 
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55182 

Tl 

SN55182 

390-21 

5530 

Panasonic 

MN5530 

522-101 

55461 

Fairchild 

55461 

395-54 

559 

AD 

AD559 

*416 

55183 

Tl 

SN55183 

386-40 

5531 

MMI 

L5531 

619- 4 


National 

DS55461 

395-77 



AD559K 

*416 

552 

Intersil 

MM552 

370-22 



5531 

618-79 


Silicon G 

SG55461 

395-93 




376-29 


in 

in552 

397-37 

55324 

Raytheon 

RM55324 

394-145 


Tl 

SN55461 

395-101 



AD559S 

*416 


National 

MM552 

f116-11 

55325 

AMD 

SN55325 

395-14 

55462 

Fairchild 

55462 

395-150 




376-30 

5520 

in 

in5520 

397-107 


Fairchild 

56325M 

395-16 


National 

DS55462 

395-161 

5596 

Signetics 

NE5596 

571-80 


National 

DS5520 

397-111 


in 

in55325 

395-18 


Silicon G 

SG55462 

396- 7 



SE5596 

571-81 


Silicon Q 

SG5520 

.397-117 


Motorola 

MC55325 

395-20 


Tl 

SN55462 

396-15 

560 

Fairchild 

TBA560 

525-66 


SSS 

SCM5520 

157-71 


National 

DS55325 

*4^5 

55463 

Fairchild 

55463 

396-69 


Micro ComiMCC560 

573-135 



SCM5520S 

617-83 




395-22 


Hitachi 

55463 

396-75 


Motorola 

MHW560 

1 107- 3 


Tl 

SN5520 

397-121 


Raytheon 

RM55325 

395-24 


National 

DS55463 

396-83 


National 

TBA560 

525-94 

55207 

Fairchild 

55207M 

390-30 


Signetics 

55325 

395-26 


Silicon G 

SG55463 

396-90 


, Plessey 

TBA560 

525-114 

55208 

Fairchild 

55208M 

390-37 


Silicon G 

SG55325 

395-28 


Tl 

SN55463 

396-95 


Siemens 

SAS560 

524-143 

5521 

iTT 

in5.521 

397-108 


Tl 

SN55325 

395-30 

55464 

Fairchild 

55464 

396-123 




525-38 


National 

DS5521 

397-112 

55326 

Fairchild 

55326M 

395- 2 


National 

DS55464 

396-134 


Signetics 

NE560 

560-13 


Silicon G 

SG5521 

397-118 


Tl, 

SN55326 

395- 5 


Silicon G 

SG55464 

396-141 



TBA560 

525-14^ 


Tl 

SN5521 

397-122 

55327 

Fairchild 

55327M 

395- 7 


Tl 

SN55464 

396-146 



560 

Kill- 5 

5522 

in 

in5522 
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MM5725 

522-85 

5871 

National 

MM5871 

524-87 



TL607M 

366-26 

6249 

MMI 

6249-1 

625-96 

5733 

Sprague 

UDN-5733A 

397- 4 

58710 

Mitsubishi 

M58710S 

870-143 

6070 

Panasonic 

MN^070 

522-168 


RCA 

TA6249 

372-24 

5736 

National 

MM5736 

522-86 

5880 

National 

MM5880 

527-111 




527-120 




561-34 




f 90-10 

58801 

National 

MM58801 

527-112 

6071 

MMI 

6071 

606-43 

62495 

MMI 

62495-1 

612-33 




f 91- 6 

5882 

National 

MM5882 

, 527-113 

6072 

MMI 

6072 

606-44 

625 

Plessey 

TBA625A 

562-25 

5737 

National 

MM6737 

522-87 

5885 

National 

MM5885 

527-114 

6073 

MMI 

6073 

606-79 



TBA625B 

563-99 

5738 

National 

MM5738 

5^2-88 

5886 

National 

MM5886 

527-115 

6074 

MMI 

6074 

606-78 



TBA625C 

564-37 

5739 

National 

MM5739 

522-89 

589 

Gl , 

C/CD589 

522-62 

6078 

RCA 

CA6078A 

541-18 


Ragen 

MS625 

159-152 
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1C MASTER 


Number 

Source 

Device 

Pege-Uiie 

Beee 

Number 

^Source 

Device 

Pege-Une 

ri 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

625 

Ragen 

MS625 

633- 6 

6402 

Nitron 

NC6402 

559-90 

6508 

Intersil 

IM6508C 

621-20 

6551 

Harris 

HM6551C-9 

* 676 

6250 

MMI 

6250-1 

626-29 

6403 

Herrie 

HD6403 

*976 



IM6508M 

621-21 




619-14 

6251 

MMI 

6251-1 

626-30 



HD6403-2 

*976 

651 

Plessey 

SL651 

560-33 

6552 

Harris 

,HM6552 

157-93 

6252 

MMI 

6252-1 

626-31 




869-135 




1113- 7 

656 

in 

1n666 

397-23 

6253 

MMI 

6253-1 

626-32 



HD6403-9 

*976 


SGS 

TBA651 

521-31 

6560 

MMI 

L6560 

617-25 

6255 

MMI 

6255 

627-13 




869-136 

65110 

MMI 

65110 

1128- 5 



6560 

616-81 

6260 

MMI 

6260 

627- 5 



HM6403-2 

399-57 

6512 

MOS 

MCS6512 

869-150 


Motorola 

MCM6560 

626-42 

6261 

MMI 

6261 

627- 7 



HM6403-9 

399-58 


Synertek 

SY6512 

869-158 




627-26 

6275 

MMI 

6275 

627-80 



HM6403A-2 

,399-66 

6514 

MOS 

MCS6514 

869-151 


Nitron 

NC6560 

626-43 

6276 

MMI 

6276 

627-81 



HM6403A-9 

399-67 


Synertek 

SY6514 

869-159 




627-27 

6280 

MMI 

6280-1 

613-27 


Intersil 

IM640^ 

399-61 

6515 

MOS 

MCS6515 ' 

869-152 



NC6560A 

626-39 




626-81 




869-139 


Synertek 

SY6515 

869-160 




627-25 

6281 

MMI 

6281-1 

613-31 



IM6403M 

399-62 

6518 

Harris 

HM6518 

*679 

6561 

Harris 

HM6561 

*677 




626-82 




869-140 




157-114 




157-94 

6284 

MMI 

6284-1 

613-28 

641 

Fairchild 

TBA641 

521-85 



HM65i8-2 

*679 



HM6561-2 

*677 




626-83 


Plessey 

SL641C 

571-70 




621-42 




619-44 

6285 

MMI 

6285-1 , 

613-32 


SGS 

TBA641 

521-115 



HM6518-9 

*679 



HM6561-9 

*677 




626-84 

6410 

Nitron 

NC6410 

559-100 




621-37 




619-34 

6286 

MMI 

6286 

627-15 

6420 

Nitron 

NC6420 

559-104 



HM6S1^.2 

*679 



HM6561A-2 

*677 



6286-1 

613-29 

645 

Plessey 

SL645 

573-117 




621-11 




619-12 




626-85 

650 

Plessey 

SL650 

560-36 



HM6518A-9 

*679 



HM6561A-9 

*677 

6287 

MMI 

6287-1 

613-33 




1113- 7 




621- 9 




619- 9 

629 

SGS 

H629 

524-75 


Signetics 

TCA650 

525-148 



HM6518B-2 

*679 



HM656iB-2 

*677 

6290 

MMI ■ 

6290 

606-45 

6501 

Herrit 

HM6501 

*675 




621-34 




619-30 

6292 

MMI 

6292 

606-91 




157-91 



HM6518B-9 

*679 



HM6561B-9 

*677 

630 

Fairchild 

TAA630 

525-60 



HM6501-2 

*675 




621-32 




619-26 


Plessey 

1 SL630C 

512-102 




619-42 



HM6518C-2 

*679 



HM6561C-2 

*677 


Signetics 

TAA630 

525-135 



HM6501-9 

*675 




621-18 




619-18 

6300 

MMI 

6300-1 

610-85 




619-32 



HM6518C-9 

*679 



HM6561C‘9 

*677 

6301 

MMI 

6301-1 

610-86 



HM6501B-2 

* 676 




621-16 




619-15 


Siemens 

TAA6301 

525-134 




619-28 



HM6518D 

*679 


MMI 

L6561 

617-26 

6305 

MMI 

6305-1 

611-93 



HM6501B-9 

*675 




621-45 



6561 

616-82 

6306 

MMI 

6306-1 

611-94 




619-24 


Intersil 

IM6518 

157-116 


Motorola 

MCM6561 

607-80 

6308 

MMI 

6308-1 

611-33 

6502 

MOS 

MCS6502 

869-145 




621-40 


Nitron 

NC6561 

607-82 

6309 

MMI 

6309-1 ^ 

611-34 


Synertek 

SY6502 

869-153 



IM6518-1 

621-30 

6562 

Harris 

HM6562 

*678 

6312 

Harrie 

HM6312 

*681 

6503 

MOS 

MCS6503 

869-146 



IM6518A 

621-13 




157-95 




157-139 


Synertek 

SY6503 

869-154 



IM65t8A-1 

621- 6 



HM6562-2 

*678 



HM6312-2 

*681 

6504 ^ 

MOS 

MCS6504 

869-147 



IM6518C 

621-22 




619-45 




627-19 


Synertek 

SY6504 

869-155 



IM6518M 

621-23 



HM6562-9 

*678 



HM6312-9 

*681 

6505 

MOS 

MCS6505 

869-148 

6520 

MOS 

MCS6520 

869-167 




619-35 




627-20 


Synertek 

SY6505 

869-156 




872-25 



HM6562A-2 

* 678 



HM6312A-2 

*681 

6506 

MOS 

MCS6506 

869-149 


Synertek 

SY6520 

869-169 




619-13 




627-17 


Synertek 

SY6506 

869-157 




872-29 



HM6662A-9 

*678 



HM6312A-9 

*681 

650^ 

AMI 

86508 

*645 

6522 

MOS 

MCS6522 

869-168 




619-10 




627-18 



*645 




872-26 



HM6562B-2 

*678 


Intersil 

IM6312 

157-140 




157-109 


Synertek 

SY6522 

870- 3 




619-31 




627-16 




621-38 




872-30 



HM6562B-9 

*678 




627-21 



S,6508.1 

621-28 

6523 

Intersil 

IM6523 

157-65 




619-27 

632 

SGS, 

H632 

524-76 



S6508A 

*645 




1121-21 



HM6562C-2 

*678 

6330 

MMI 

6330-1 

610-18 




*645 



IM6523C 

617-94 




619-19 

6331 

MMI 

6331-1 

610-19 




*645 



IM6523M 

617-95 



HM6562C-9 

* 678 

6340 

MMI 

6340-1 

611-45 




157-1101 

6524 

Intersil 

IM6524 

1121-21 




619-16 

6341 

MMI 

6341-1 

611-46 




621-19 1 

6525 

Motorola 

MC6525 

526-51 


Motorola 

MCM6562 

607-81 

6350 

MMI 

6350-1 

612-90 




621-35 

6526 

Motorola 

MC6526 

526-52 

6570 

Motorola 

MCM6570 

606-48 

6351 

MMI 

6351-1 

612-92 



S6508A-1 

*645 

6530 

MMI 

L6530 

618-108 




1120- 2 

6352 

MMI 

6352-1 

612-91 


Harris 

HM6508 

*679 



6530 

618-49 


Nitron 

NC6570 

606-58 

6353 

MMI 

6353-1 

612-93 




157-113i 


MOS 

MCS6530 

869-162 



NC6570A 

606-59 

6376 

National 

DH6376C 

514-101 



HM6508-2 

*679 j 


Synertek 

SY6530 

869-164! 

6571 

Motorola 

MCM6571 

606-47 

64 

Reticon 

ARAM64 

573-108 




621-41 

6531 

MMI 

L6531 

618-109^ 




1120- 2 



RL64 

572- 8 



HM6508-9 

*679 



6531 

618-50 ! 



MCM6571A 

606-49 



R064 

572-22 




621-36 1 

65317 

Motorola 

MCM65317 

627-53 i 


Nitron 

NC657r 

606-60 



SAM64 

573-105 



HM6508A-2 

*679 

6532 

MOS 

MCS6532 

869-163 




606-61 


TRW 

64BCIV 

202-19 




621-10 


Synertek 

SY6532 

869-165 



NC6571A 

606-65 

640 

Plessey 

SL640C 

571-69 



HM6508A-9 

*679 

654 

ITT 

in654 / 

397-48 

6572 

, Motorola 

MCM6572 

606-50 


Signetics 

TCA640 

525-147 




621- 8 

6540 

Synertek 

SY6540 

870- 5 


Nitron 

NC6572 

606-66 

6400 

Nitron 

NC6400 

559-72 



HM6508B-2 

*679 

6541 ^ 

Synertek 

SY6541 

870- 6 

6573 

Motorola 

MCM6573 

606-51 




559-98 




621-33 ; 

6545 

Motorola 

MC6545 

1120- 2 


Nitron 

NC6573 

606-67 

6401 

National 

SHM6401 

573-82 



HM6508B-9 

*679 

6551 

Harris 

HM6551 

*579 

6674 

Motorola 

MCM6574 

606-52 


Nitron 

NC6401 

559-73 




621-31 




157-92 


Nitron 

NC6574 

606-68 

6402 

Herrit 

H06402 

*976 



HM6508C 

* 679 



HM65S1-2 

*676 

6575 

Motorola 

MCM6575 

606-53 




1127-16 



HM6508C-2 

* 679 




619-43 


Nitron 

NC6575 

606-69 



HD6402-2 

*976 




621-17 ‘ 



HM6551-9 

*676 

6576 

Motorola 

MCM6576 

606-54 




869-133 



HM6508C-9 

*679 




619-33 


Nitron 

NC6576 

606-70 



H06402-9 

*976 




621-15 1 



HM6551A-2 

*676 

6577 

Motorola 

MCM6677 

606-55 




869-134 



HM6508D 

*679 




619-11 

6578 

Motorola 

MCM6578 

606-56 



HM64b2-2 

399-55 




621-44 



HM655tA-9 

*676 

6579 

Motorola 

MCM6579 

606-57 



HM6402-9 

399-56 i 


Intersil 

IM6508 

157-115 




619- 8 

6580 

Motorola 

MCM6580 

606-80 



HM6402A-2 

399-64 1 



! ' 

621-39 



HM6551B-2 

*676 


Nitron 

NC6580 

606-71 



HM6402A-9 

399-65 i 




1121-21 




619-29 




606-83 


Intersil 

IM6402 

399-59 * 




1121-21 



HM6651B-9 

*676 

6581 

Motorola 

MCM6581 

606-81 




869-137 



IM6508-1 

62V29 




619-25 


Nitron 

NC6581 

606-72 



> IM6402M 

399-60 



iM6508A 

621-12 



HM6551C-2 

*676 




606-84 




869-138 



iM6508A-1 

621- 6 




619-17 

6583 

Motorola 

MCM6583 

606-82 


I Indicates page number in Application Note Directory 
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PART NUMBER INDEX 


BaM 

Numbcir 

Souroa 

Davies 

Paga-Una 

Bass 

Numbar 

Sourca 

Davies 

Paga-Una 

Bass 

Numbar 

Bourea 

Davies 

Paga-Una 

Bass 

Numbar 

Bourea 

Davies 

Paga-Una 

6583 

\Nitron 

NC6583 

606-73 

673 

Signetics 

TBA673 

571-87 

68308 

Motorola 

MCM68308 

870-89 

68708 

Motorola 

MCM68708 

870-74 




606-85 

674 

Motorola 

MC674 

167-34 

6831 

AMI 

$6831 

*660 

6871 

Motorola 

MC6871 

870-31 

6590 

Motorola 

MCM6590 

627-69 

67401 

MMI 

67401 

608-65 




*660 

6875 

Motorola 

MC6875 

870-32 


Nitron 

NC6590 

627-70 




869-91 




*889 

688 

Motorola 

MC688 

166-123 



NC6590A 

627-50 

6741 

RCA 

CA6741 

545- 3 




*889 




1111- 1 

6591 

Motorola 

MCM6591 

607-86 

675 

Motorola 

MC675 

167-123 




*927 

6880 

Motorola 

MC6880 

392-15 


Nitron 

NC6591 

607-87 

67516 

MMI 

67516 

869-99 




*927 




876-70 

66 

Rockwell 

A66XX 

867-72 

67558 

MMI 

67558 

869-96 




627-51 

6881 

Motorola 

MC6881 

200-171 

660 

Motorola 

MC660 

166-134 

676 

Motorola 

MC676 

166-79 




870-91 




870-27 



MC660SERIES1 94- 9 




381-140 

68316 

Motorola 

MCM68316E 

627-54 

6885 

Motorola 

MC6885 

870-22 




1 94-10 




382- 7 

68317 

Motorola 

MCM68317 

870-93 

6886 

Motorola 

MC6886 

870-23 




1 94-12 

677 

Motorola 

MC677 

166-21 

6832 

Motorola 

MCM6832 

627-61 

6887 

MMI 

6887-1 

626-86 




1 95-6 

678 

Motorola 

MC678 

166-28 


Nitron 

NC6832 

627-62 


Motorola 

MC6887 

870-24 


Plessey 

Si660 

523-97 

679 

Motorola 

MC679 

166-b 

6834 

AMI 

$6834 

*661 

6888 

Motorola 

MC6888 

870-25 


Signetics 

TCA660 

525-149 

6799 

Rockwell 

6799 

867-12 




*661 

6889 

Motorola 

MC6889 

392-19 


Telefunken SAS660 , 

524-148 

686 

Motorola 

MC680 

166- 8 




*889 




870-71 




526-161 


Plessey 

SL680 

571-102 




*889 

689 

GI 

CF689 

522-73 

6600 

Harris 

HD6600-2 

200-25 


Ragen 

MS680 

527-122 




*930 



C689D 

522-74 



HD6600-5 

200-26 


Signetics 

TCA680 

548-37 




*930 


Motorola 

MC689 

166-16 


Telefunken SAS6600 

524-150 

6800 

AMI 

$6800 

*889 




612-79 

690 

Motorola 

MC690 

166- 9 

6604 

Motorola 

MCM6604 

615-85 




*903 




870-79 

5900 

Harris 

5900 

*972 



MCM6604-2 

614-126 




87001 


MMI 

S6834-1 

612-83 

5901 

Harris 

5901 

*973 



MCM6604-4 

615-54 




1125-15 

684 

Motorola 

MC684 

166-46 

5902 

Harris 

5902 

*973 

6605 

Harris 

HD6605-2 

200-27 




1125-16 

6842 

Motorola 

MPQ6842 

870-34 

5904 

Harris 

5904 

*974 



H06605-5 

200-28 




1127-11 

685 

AMD 

685 

1104- 9 

5905^ 

Harris 

5905 

*974 


Motorola 

MCM6605 

1122- 5 




1127-12 



685L 

516- 7 

5905 

Harris 

5905 

*974 




1122- 9 




1 127-13 



685M 

516- 8 

691 

Motorola 

MC691 

167-118 



MCM6605A 

615-55 


Fairchild 

F6800 

870-13 


GI 

C/CD685/D 

522.72 

‘696 

Motorola 

MC696 

167-109 



MCM6605A-1 

614-66 


Hitachi 

M6800 

870-14 


Motorola 

MC685 

166-36 

697 

Motorola 

MC697 

166-10 



MCM6605A-2 

614-89 


Motorola 

MC6800 

870-15 

6850 

AMI 

$6850 

*400 

699 

Motorola 

MC699 

166-85 

661 

Motorola 

MC661 

166-135 




1122- 9 




*400 

7 

DDC 

HFB7 

529-130 


Plessey 

TAA661 

523-61 



M6800 

1124-17 




*400 




532-166 




526-113 




1126- 9 




*889 




551-33 

6610 

Harris 

HM6610 

*680 




1126-10 




*889 


GI 

R07-10^-4 

624-45 




*680 




1128-12 




*889 



R07-1024-8 

624-32 




157-29 




1128-13 




*935 



R07-2048-4 

625-29 




610-60 

681 

Motorola 

MC681 

166-15 




*935 



R07-2048-8 

624-92 



HM66100 

*680 


Ragen 

MS68i 

527-123 




*935 


Teledyne C CAG7 ^ 

365-47 




610-63 

6810 

AMI 

86810 

*649 




399- 5 



CAG7-10 

365-49 


Telefunken SAS6610 

524-151 




*649 




870-53 

70 

Burr-BrownDAC70/CCD 

379-14 

6611 

Harris 

HM6611 

*680 




*889 




872-19 



DAC70/COB 

379-19 




*680 




*889 


Fairchild 

F6850 

870-55 



DAC70/C§B 

379-17 




157-3P 




*916 


Motorola 

MC6850 

399- 7 



DAC70C/CCD 

379-15 




610-61 




*916 




870-56 



DAC70C/COB 

379-20 



HM6611D 

* 680 




617-80 




872-21 



DAC70C/CSB 

379-18 




610-64 




870-82 




1 91-20 

70C95 

Harris 

HD70C95 

148-163 

6612 

Harris 

HM6612 

157-31 



$6810-1 

*889 




1 91-20 


National 

MM70C95 

148-169 




610-62 




617-179 




1 91-20 

70C97 

Harris 

HD70C97 

148-164 



HM6612D 

610-65 



S6810A 

617-75 

6852 

AMI 

S6852 

870-44 


National 

MM70C97 

148-170 

6616 

Motorola 

MCM6616 

615-116 



S6810A-1 

617-76 




872-16 

700 

ITT 

TCA700 

522-58 



MCM6616-2 

615-107 


Motorola 

MCM6810A 

617-77 


Fairchild 

F6852 

870-45 


Signetics 

TBA700 

521-59 



MCM6616-4 

615-112 




870-84 


Motorola 

MC6852 

870-46 

7000 

GI 

CT7000 

521-77 

662 

Motorola 

MC662 

166-89 



MCM6810A-1 

617-78 




872-17 

7001 

Intersil 

AMS7001 

1121- 4 


Plessey 

SL662 

523-98 

682 

Motorola 

MC682 

167-67 

686 

AMD 

686 

1104- 9 




1121- 5 

663 

Motorola 

MC663 

166-118 


Ragen 

MS682 

527-124 



686C . 

200-157 



7001 

621-53 




1 94-11 

6820 

AMI 

$6820 

*889 




517- 4 


Motorola 

MCM7001 

621-54 

664 

.Motorola 

MC664 

166-107 




*889 



686M 

200-158 



MCM7001-1 

621-67 




1 94-11 




*919 




516- 9 


Nortec 

7001 

621-55 


Plessey 

SL664 

523-99 




*919 


Motorola 

MC686 

167-90 


RCA 

MW7001 

1122-19 

665 

Motorola 

MC665 

167-111 




870-58 




630-78 



MW7001I 

621-56 

666 

Motorola 

MC666 

^ 167-98 




872-23 

6860 

AMI 

$6860 

*889 

7003 

Intereil . 

7003-12 

623-44 

667 

Motorola 

MCC667 

167-82 


Fairchild 

F6820 

870-60 




*889 

7005 

Intersil 

7005-11 

614-115 

668 

Motorola 

MC668 

166-164 


Mostek 

MK6820 

870-61 




*940 



7005-12 

615-37 

669 

Motorola 

MC669 

167-57 




872-27 




*940 

7008 

Intersil 

7008-10 

615-97 

670 

Motorola 

MC670 

166-154 


Motorola 

MC6820 

870-66 




399- 9 



7008-1 1 

615-98 


Telefunken SAS670 

\ 524-149 




872-28 




870-39 

7010 

Nitron 

NC7010 

608-18 




526-162 

6828 

Fairchild 

F6828 

870-17 


Fairchild 

F6860 

870-41 




608-20 

6700 

Telefunken SAS6 700 

524-152 


Motorola 

MC6828 

870-18 


Motorola 

MC6860 

399-11 

702 

Fairchild 

mA702 

1 99- 3 

67001 

MMI 

67001 

169-148 




872- 6 




560-174 




1110*11 




869-83 

683 

Gi 

C/CD683/D 

522-71 




870-42 



mA702C 

532-118 

6701 

MMi 

6701 

169-146 


Motorola 

MC683 

167-42 




1 91-21 



\ 

^ 545-45 




1128- 6 


Ragen 

MS683 

527-125 




1 91-21 



mA702M 

532-119 

671 

Motorola 

MC671 

166-155 

6830 

AMI 

$6830 

*659 




1 91*21 




539-37 


Siemens 

TCA671 

514-148 




*659 




1 92- 1 


Hybrid Sys SH702 

573-72 

6710 

Telefunken SAS67 10 

524-153 




*889 




11 92- 1 


Plessey 

SL702C 

532-126 

•67110 

MMI 

67110 

869-86 




*889 




11 92- 1 




545-46 




871-177 




*925 

6862 

Motorola 

MC6862 

870-37 


Raytheon 

RC702 

532-127 

67116 

MMi 

67116 

869-102 




*925 

687 

AMD 

687 

1104- 9 




545-47 

6717 

MMI 

6717 

869-88 




626-67 



687AL 

518-29 



RM702 

532-128 

6718 

MMI 

6718 

869-93 




870-86 



687AM 

518-13 




539-38 

672 

Motorola 

MC672 

16^-165 


Motorola 

MCM6830 

626-69 



687L 

518-30 


Ti 

M702M 

532-131 

673 

Motorola 

MC673 

' 167-33 



MCM6830A 

626-63 



687M 

518-14 




537-52 




1111- 1 




870-88 

6870 

Motorola 

MC6870 

870-30 




539-39 


Arranged alphanumericalfy from left to right 
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Baat 

Number 

Source 

Device 

Page-Line 

Bate 

Number 

Source 

Device 

Page-Line 

Baae 

Number 

Source 

Device 

Page-Line 

Baae 

Number 

Source 

Device 

Page-Line 

702 

Tl 

TL702C 

532-130 

709 

Raytheon 

RM709 

541- 3\ 

7111. 

Intersil 

7111-32 

619-102 

7184 

Toshiba 

TA7184 

569-39 




550-18 



RM769A 

535-47 



7111-33 

620-13 

7186 

Sprague 

UDN-7186 

I 95-19 



TL702M 

532-129 


Signetics 

mA709 

544-34 



7111-34 

620-56 



UDN.7I86A 

381-47 




545-37 



mA709A 

539-30 


Micro PowdWPS71 1 1 

522-184 

719 

Fairchild 

mA719 

1 90- 8 

7027 

Intersil 

7027 

158-75 



mA709C 

548-30 

7112 

Intersil 

7112-11 

619-76 


Gl 

C719 

522-112 



7027-09 

614-59 


Teiedyne S 709B 

544-35 



7112-13 

620- 9 

72C19 

National 

MM72C19 

158-11 



7027-10 

614-72 



709C 

548-31 



7112-14 

620-54 

720 

Fairchild 

mA720 

521-22 



7027-11 

614-116 


Tl 

mA709AM 

.539-31 



7112-15 

620-104 




1105- 5 


Toshiba 

TA7027 

513-71 



mA709C 

548-34 



7112-32 

619-103 




1105- 9 

7028 

Intersil 

7028 

522-148 



mA709M 

544-37 



7112-33 

620-14 


Signetics 

TBA720A 

526-24 


Toshiba 

TA7028 

523-95 

7090 

National 

DM'7090 

190-177 



7112-34 

620-57 


Tl 

TL720C 

519-28 

703 

Fairchild 

M703 

1105- 6 

7091 

Natior^ai 

DM7091 

186-134 

7114 

Intersil 

7114-11 

623-20 

7200 

Intersil 

7200 

527-88 

\ / 


mA703C 

' 513- 3 

7092 

National 

DM7092 

185-146 



7114-12 

623-28 


National 

DM7200 

169-155 



/*A703M 

513- 4 

7093 

National 

DM7093 

170-36 

1 , 


7134-13 

623-32 




1 87-14 


Nkional 

LM703 

513-23 




1 97- 5 



7114-14 

623-43 


Toshiba 

TA7200 

521-132 




1102-19 

7094 

National 

DM7094 

170-58 

7116 

Intersil 

7116-11 

615-105 

7201 

Intersil 

7201 

572-63 




1106-10 

7095 

National 

DM7095 

170-80 

7117 

Toshiba 

TA7117 

523-168 


Toshiba 

TA7201 

521-162 



LM703C 

513-24 

7096 

National 

DM7096 

171-78 

7120 

Toshiba 

TA7120 

522-14 

7202 

Intersil 

7202 

527-89 

7030 

LSI Comp 

LS7030 

202-88 

7097 

National 

DM7097 

170-81 

7121 

National 

DM7121 

194-145 


Toshiba 

TA720'2 

521-163 


Nitron 

NC7030 

632-28 

7098 

National 

DM7098 

171-79 

7122 , 

Toshiba 

TA7122 

522-15 

7203 

Intersil 

7203 ! 

527-90 

7031 

LSI Comp 

L37031 

202-85 

7099 

National 

DM7099 

187-139 

7123 

National 

DM7123 

192-139 


Toshiba 

TA7203 ' 

521-180 

7038 

Intersil 

7038 

.522-183 

71LS95 

National 

DM71LS95 

170-113 

7124 

Toshiba 

TA7124 

527-41 

7204 

Intersil 

7204 

' 527-91 



7038A 

158-71 

71LS96 

National 

DM71LS96 

171-103 

7125 

Toshiba 

TA7125 

526-150 


Toshiba 

TA7204 

521-133 



7038B 

158-72 

71LS97 

National 

DM71 LS9 7 

170-114 

7126 

Toshiba 

TA7126 

526-38 

7205 

Intersil 

7205 

202-102 

7040 

LSI Comp 

LS7040 

202-55 

71LS98 

National 

DM71LS98' 

171-104 

7128 

IPI 

IPL7128 

571-181 




527-92 


Nitron 

NC7040 

608-10 

710 

Fairchild 

mA710 

1104-15 

7129 

Toshiba 

TA7129 

522-16 


Toshiba 

TA7205 

521-164 

7042 

Fujitsu 

MB7042 

163-84 




1110-11 

7130 

National 

DM7130 

170-29 

7206 

Intersil 

7206 

560-155 




617-98 



mA710M 

516x19 


Toshiba 

TA7130 

526-147 

7208 

Intersil 

7208 

151-130 

7045 

Intersil 

7045 

202-105 


National 

LM710 

516-21 

7131 

National 

DM7131 

170-14 




202-91 




527-86 



LM710C 

517-23 

7133 

Toshiba 

TA7133 

560-18 

7209 

Intersil 

ICM7209 

394-11 


Toshiba 

TA7045 

512-51 


Raytheon 

RC710 

^ 517-24 

7136 

National 

DM7136 

170-18 



7209 

158-53 

7047 

Fujitsu 

MB7047 

163-77 



RM710 

516-27 


Toshiba 

TA7136 

522-17 

721 

Fairchild 

mA721 

521-45 




617-70 



RM710A 

516- 6 

7139 

Micro Powdl!lPS7 139 

559-80 


Siemens 

TAA721 

513-52 


Intersil 

7047 

527-87 


Signetics 

mA710 

516-22 

714 

Fairchild' 

mA714 

531-80 

7210 

Intersil 

7210 

527-93 


Toshiba 

TA7047 

514-74 



mA710C 

517-2B 




533-18 


National 

DM7210 

194-33 

7049 

Intersil 

7049 

522-149 


Silicon G 

SG710 

516-23 



mA714A 

531-56 




1 96- 6 

705 

Plessey 

SP705 

571-101 



SG710C 

517-26 




533- 3 

7211 

National 

DM7211 

194-34 

7050 

Intersil 

7050 

522-150 


Teledyne S 710B 

516-24 



/tA714C 

531-90 

7213 

Intersil 

7213 

158-78 


IPI 

IPL7050 

571-178 



710C 

517-27 




533-35 




158-101 


Nitron 

NC7050 

608-12 


Tl 

mA710M 

516-26 



mA714E 

531-81 

7214 

Intersil 

7214 

527-94 


Toshiba 

TA7050 

525-15 



TL710C 

518- 2 




.533.21 


National 

DM7214 

193-170 

7051 

Fujitsu 

MB7051 

610- 9 



TL710M 

517-30 

7141 

Intersil 

7141-11 

623-65 




1 97- 5 


Intersil 

7051 

522-151 

7100 

IPI 

IPL7100 

571-180 



7141-12 

623-69 

7219 

National 

DM7219 

195-25 


Nitron 

NC7051 

608-19 


Micro Net 

MN7100 

373-45 



7141-13 

623-72 

722 

Siemens 

TAA722 

.513-53 


Toshiba 

TA7051 

526-143 




571-121 



7141-14 

623-76 

7220 

National 

DM7220 

199-125 

7052 

Fujitsu 

MB7052 

610-72 


MOS 

MPS7100 

523-175 


Toshiba 

TA7141 

525-179 

7223 

National 

DM7223 

177-147 

7053 

Toshiba 

TA7053 

525-176 

7101 

Intersil 

-,7101 

375- 7 

7142 

Toshiba 

TA7142 

521-41 

723 

AMD 

723 

569-49 

70^5 

Toshiba 

TA7055 

512-151 



7101-11 

619-74 

7145 

Micro Powe? 1 45 

527-97 



^7230 

569-50 




522-20 



7101-13 

620-10 


Toshiba 

TA7145 

527^42 


Fairchild 

mA723 

t 114-17 

7056 

Fujitsu 

MB7056 

610- 8 



7101-14 

620-52 

7146 

Toshiba 

TA7146 

526-148 




1115- 1 

7057 

Fujitsu 

MB7057 

' 610-73 



7101-15 

620-102 

7147 

Toshiba 

TA7147 

527-43 



>»A723C 

569-51 

706 

Fairchild 

mA706 

521-135 


' 

7101-32 

619-101 

7149 

Micro PowdMPS7 149 . 

559-81 



mA723M 

569-51 




1105- 5 



7101-33 

620-12 

715 

AMD 

715 

545-36 


Intersil 

723 

569-55 




1106- 7 



7101-34 . 

620.56 



715C 

548-14 



723C 

569-56 

7060 

Toshiba 

TA7060 

513-72 

7102 

Toshiba 

TA7102 

525-177 


Fairchild 

mA715 

1 98-22 


National 

LM723 

569-59 

7061 

Toshiba 

TA7061 

513-73 

7103 

Intersil 

7103 

375-29 



mA715C 

532-158 



LM723C 

569-60 

7063 

Toshiba 

TA7063 

522-13 


ITT 

ITT7103 

381-97 




548-15 


PMC 

LAS723 

569-88 

7064 

IPI 

IPL7064 

571-179 


Synertek 

SY7103 

614- 3 



mA715M 

532-159 


Raytheon 

RC723 

569-65 

7069 

Toshiba 

TA7069 

527-38 


Toshiba \ 

TA7103 , 

525-178 




545-35 



RM723 

569-66 

707 

CMA 

FX707 

561-24 

7104 

Intersil 

7104 

374-51 

7150 

Toshiba 

TA7150 

525-180 


/ RCA 

CA723 

569-63 

7070 

Toshiba 

TA7070 

525-16 


Micro PowdWPS7104 

375-22 

7151 

Toshiba 

TA7151 

526-30 



CA723C 

569-64 

7071 

Toshiba 

TA7071 

526-144 

7108 

Toshiba 

TA7108 

522-50 

7152 

Toshiba 

TA7152 

526-175 


Signetics 

mA723 

569-67 

7072 

Toshiba 

TA7072 

526-145 

711 

Fairchild 

mA711 

1 104-15 

7154 

Toshiba 

TA7154 

523-153 




uni- 5 

7073 

Toshiba 

TA7073 

526-146 




1110-11 

7155 

Micro Powe? 1 55 

527-98 



mA723C 

569-68 

7074 

Toshiba 

TA7074 

527-39 



mA711C 

519-10 

7156 

Toshiba 

TA7156 

523-154 


Silicon G 

,SG723 

569-69 

7076 

Toshiba 

TA7076 

527-40 



mA711M 

518-35 

7158 

Toshiba 

TA7158 

572-94 



SG723C 

569-70 

7081 

Toshiba 

TA7081 

513-74 


National 

LM711 

518-36 

7159 

Toshiba 

TA7159 

523-155 


Teiedyne S 723 

1(116- 1 

7083 

Toshiba 

TA7083 

521-131 



LM711C 

519-13 

716 

Gl 

C716 

522-1 14 



723BE 

569-71 

7084 

Toshiba 

TA7084 

513-75 


Raytheon 

RC711 

519-14 

7160 

National 

DM7160 

170-21 



723CE 

569-72 

7085 

Toshiba 

TA7085 

570-44 



RM711 

518-37 

7161 

Toshiba 

TA7161 

525-181 


Tl 

M723C 

569-76 

709 

Fairchild 

/iA709 

1110-11 



RMhiA 

518- 6 

7162 

Toshiba 

TA7162 

527-44 



mA723M 

569-77 



mA709AM 

539-25 


Signetics 

mA711 

518-38 

7166 

Toshiba 

TA7166 

526-176 

7230 

National 

DM7230 

176-168 



mA709C 

548-25 



mA711C 

519-15 

7168 

Toshiba 

TA7168 

525-182 




1 97- 5 



M709M 

544-29 


Silicon G 

SG711 

518-40 

7169 

Toshiba 

TA7169 

525-183 

7238 

PMC 

US7238 

570-20 


Harris 

HA-709 

1 99-17 



SG711C 

519-16 

717 

Gi 

C717 

522-115 

724 

Fairchild 

ftA724 

1113-13 


ITT 

ITT709-A 

539-26 


Teiedyne S 71 IB 

518-39 



C717X 

522-116 

7241 

Motorola 

MC7241 

189-61 



ITr709-1 

544-30 



7i1C 

619-18 

7175 

Micro Powe? 1 75 

527-99 

7242 

Motorola 

MC7242 

189-152 



ITT709-5 

548-26 


Tl 

mA711C 

519-17 


Toshiba 

TA7175 

527-45 

725 

AMD 

SSS725 

536-10 


National 

LM709 

544-32 



#tA7MM 

518-41 

718 

Gl 

C718 

522-117 



SSS725A 

533-31 




1100-10 

7111 

Intersil 

7111-11 

619-75 

7183 

Sprague 

UDN-7183 

1 95-19 



SSS725B 

535- 2 



LM709A 

539-28 



7111-13 

620-11 



UDN-7183A 

381-46 



SSS725E 

536-12 



LM709C 

548-27 



7111-14 

620-53 

7184 

Sprague 

UDN-7184 

f 95-19 



SS725A ^ 

531-54 


Raytheon 

RC709 

548-28 



7111-15 

620-103 



UDN-7184A 

381-48 



725 

535-45 
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PART NUMBER INDEX 


Base 

Number 

Source 

Device 

Page-Line 

Baae 

Number 

Source Device 

Pagc-LInc 

Base 

Number 

Source 

Davica 

Paga-Lina * 

Baaa 

Number 

Source 

Davica 

Paga-Lina 

725 

AMD 

725B 

536-17 

739 

Fairchild mA739 

1 98-15 

74C221 

Harris 

HD74C221 

158-30 

74C927 

Harris 

HD74G927. 

151-107 



725C 

539-49 



1105- 5 


National 

MM74G221 

158-40 


National 

MM74C927 

151-109 


Fairchild 

/tA725 

1 99- 1 



1106- 6 




1 88-18 

74C928 

Harris 

HD74G928 

151-113 



mA725A 

531-67 

7390 

Fairchild mA7390 

524- 3 

74C30 

Harris 

HD74C30 

153-185 


National 

MM74C928 

151-115 



/tA725AM . 

534-52 

7391 

Fairchild mA7391 

524- 8 


National 

MM74C30 

154- 3 

74C929 

National 

MM74C929 

★ 816 



mA725C 

539-50/ 



572-67 

74G32 

Harris 

HD74C32 

156-115 




★ 816 



/tA725E 

531-68 

74 

National MM74C 

1 88-20 


National 

MM74G32 

155-125 




157-118 



/iA725M 

535-42 


Tl SN74S SERIES 1 94- 8 

74C42 

Harris 

HD74C42 

152-28 




621-24 


National 

LM725 

535-43 

74C00 

Harris HD74G00 

154-98 


National 

MM74C42 

152-36 

74G93 

Harris 

HD74C93 

149-116 




1101-13 


National MM74C00 

154-110 

X ' 

Teledyne S MM74C42 

152-45 


National 

MM74G93 

149-;i8 



LM725A 

531-71 



1 88-15 

7^C48 

Harris 

HD74C48 

152-51 

74C930 

National 

MM74C930 

★ 816 




536-11 


Teledyne S MM74C00 

154-123 


National 

MM74G48 

152-57 




★ 816 



I.M726C 

539-51 

74C02 

Harris HD74C02 

156-46 

74C73 

Harris 

HD74G73 

153-104 




157-120 


PMI 

PM725 

535-46 


National MM74C02 

,156-58 


National 

MM74G73 

153-108 




621-25 



PM725C 

539-52 



1 88-15 


Teledyne S MM74C73 

T53-111 

74G95 

Harris 

HD74C95 

158-160 



SSS725 

531-72 


Teledyne S MM74C02 

156-72 

74C74 

Harris 

HD74C74 

153- 3 


National 

MM74C95 

158-164 




536- 9 

74C04 

Harris HD74C04 

149-28 


National 

MM74G74 

153-11 


Teledyne S MM74C95 

158-167 



SSS725A 

531-60 


National MM74C04 

149-40 


Teledyne S MM74C74 

153-20 

74H00 

Fairchild 

74H00 

186-96 




533430 



1 88.-15 

74C76 

Harris 

HD74C76 

153-80 


National 

DM74H00 

186-101 



SSS725B 

531-73 


Teledyne S MM74C04 

149-49 


National 

MM74G76 

153-88 


Raytheon 

74H00 

186-104 




534-55 

74C08 

Harris HD74C08 

153-163 


Teledyne S MM74C76 

153-97 


Signetics 

74H00 

186-107 



SSS725C 

531-87 


National MM74C08 

153-171 

74C83 

Harris 

HD74C83 

148-11 


Tl 

SN74H00 

186-109 




536- 3 

74C10 

Harris HD74C10 

154-59 


National 

MM74C83 

148-15 

74H01 

Fairchild 

74H01 

187-51 



SSS725E, 

531-61 


National MM74C10 

154-74 

74C85 

Harris 

HD74C85 

148-76 


in 

in74H01 

187-53 




536- 8 


Teledyne S MM74G10 

154-85 


National 

MM74C85 

148-80 


National 

DM74H01 

187-57 


Raytheon 

RC725 

539-53 

74C107 

Harris HD74C107 

153-106 

74086 

Harris 

HD74C86 

155-12 


Raytheon 

74H01 

187-59 



RM725 

535-44 


National MM74G107 

1^3-110 


hfational 

MM74G86 

155-26 


Signetics 

74H01 

187-63 

7250 

Motorola 

MC7250 

177-134 


Teledyne SMM74C 107 

, 153-112 

74C89 

Harris 

HD74C89 

157-49 


Tl 

SN74H01 

187-65 

7256 

IPI 

IPL7256 

571-182 

74C14 

Harris HD74Cr4 

160-120 




616-64 

74H04 

Fairchild 

74H04 

170-167 

11%' 

Fairchild 

/tA726C 

573-126 


National MM74G14 

160-130 


National 

MM74C89 

★ 805 


in 

in74H04 

170-170 



mA726M 

573-127 



f 88-17 




★ 805 


National 

DM74H04 

170-174 


in 

ITT726-1 

573-124 

74C150 

National MM74C150 

158- 7 




157-51 


Raytheon 

74H04 

170-177 



jTT726-5 

573-125 

74C151 

Harris HD74C151 

157-181 




616-66 


Signetics 

74H04 

170-180 

iim 

Motorola 

MC7260 

169-122 


National MM74G151 

157-183 

74C90 

Harris 

HD74C90 

150-114 


Tl 

SN74H04 

170-182 

7261 

Motorola 

MC7261 

169-130 


Teledyne SMM74C1 51 

157-184 


National 

MM74C90 

150-116 

74H05 

Fairchild 

74H05 

171-48 

7266 . 

Motorola 

MC7266 

192-151 

74C154 

Harris HD74C154 

152-118 

74C901 

Harris 

HD74C901 

159-166 


in 

in74H05 

171-50 

^7267 

Motorola 

MC7267 

192-161 


National MM74C1 54 

152-120 


National 

MM74C901 

159-168 


National 

DM74H05 

171-54 

111 

Fairchild 

tiAlllC 

512-14jB 


Teledyne S MM74C1 54 

152-121 




1 95-10 


Raytheon 

74H05 

171-57 



M727M 

512-147 

74C157 

Harris HD74C157 

157-149 

74C902 

Harris 

HD74C902 

159-172 


Tl 

SN74H05 

171-62 

7270 

Intersil 

7270-11 

614-74 


National MM74C157 

157-155 


National 

MM74C902 

159-174 

74H08 

Fairchild 

74H08 

184- 8 



7270-12 

615-22 


Teledyne SMM74G1 57 

157-156 




1 95-10 


National y 

DM74H08 

184-12 



7270A-10 

614-60 

74C160 

Harris HD74C160 

150-122 

74C903 

Harris 

H£>74C903 

159-178 


Signetics 

74H08 

184-14 


Motorola 

MC7270 

197-13 


National MM74C160 

150-132 


National 

MM74G903 

159-180 

74H09 

Fairchild 

74H09 

184-59 




629-75 


Teledyne SMM74C 160 

150-135 




1 95-10 

74H10 

Fairchild 

74H10 

185,-191 

111] 

Intersil 

7271A-11 

614-75 

74C161 

Harris HD74G161 

150-16 

74C904 

Harris 

HD74C904 

159-184 


ITT 

in74H10 

185-193 



7271A-12 

614-117 


National MM74G161 

150-22 


National 

MM74G904 

159-186 


National 

DM74H10 

186- 6 


Motorola 

MC7271 

197-27 


Teledyne S MM 74G1 61 

150-25 




% 95-10 


Raytheon 

74H10 

186- 9 




629-76 

74C162 

Harris HD74C162 

150-143 

74C905 

Harris 

HD74C905 

. 160-71 


Signetics 

74H10 

186-12 

7280 

Intersil 

7280-11 

614-73 


National MM74G162 

. . 150-149 


National 

MM74C905 

160-75 


Tl 

SN74H10 

186-14 



7280-12 

615-23 


Teledyne SMM74e 162 

150-152 

74C906 

Harris 

HD74C906 

148-150 

74H101 

Fairchild 

74H101 

179-175 



7280A-10 

614-64 

74C163 

Harris HD74C163 

150-33 


National 

MM74C906 

148-152 


Signetics 

74H101 

179-177 


Motorola 

MC7280 

173-163 


National •MM74G163 

150-37 

74C907 

Harris 

HD74C907 

148-155 


Tl 

SN74H101 

179-179 


National 

DM7280 

173-166 


Teledyne SMM74G163 

150-40 


National 

MM74G907 

. 148-157 

74H102 

Fairchild 

74H102 

179-156 

7281 

Motorola 

MC7281 

171-179 

74Ct64v 

Harris HD74C164 

159-63 

.74C908 

Harris 

HD74G908 

152-173 


Signetics 

74H102 

179-158 


National 

DM7281 

171-183 


National' MM74C164 

159-65 


National 

MM74C908 

152-174 


Tl 

SN74H102 

179-160 

7288 

National 

DM7288 

175-129 


Teledyne SMM74G1 64 

159-70 

74C909 

Harris 

HD74G909 

160-110 

' 74H103 

Fairchild 

74H103 

179-183 

7290 

National 

DM7290 

173-167 

74C165 

Harris HD74C165 

159-73 


National 

MM74G909 

160-112 


National 

DM74H103 

179-185 

7291 

National 

DM7291 

171-184 


National MM74C165 

159-75 

74C9iO 

Natkmai 

MM74C910 

★ 811 


Signetics 

74H103 

179-187 

730 

Fairchild 

mA730C 

512-36 

74C173 

Harris HD74C173 

153-42 




★ 811 


Tl 

SN74H103 

179-189 



kA730M 

512-37 


National MM7,4C173 

153-46 



/ 

157-76 

74H106 

Fairchild 

74H106 

180-158 


ITT 

in730-1 

512-38 


Teledyne S MM74C1 73 

153-55 



i 

617-54 


National 

DM74H106 

180-160 



in730-5 

512-39 

74G174 

Harris HD74G174 

153-62 

74C914 

Harris 

HD74C914 

160-121 


Signetics 

74H106 

180-164 


Signetics 

TCA730 

521-75 


National MM74G174 

153-71 


National 

MM74G914 

160-132 


Tl 

SN74H106 

180-166 

7300 

Fairchild 

mA7300 

521-83 

74C175 

Harris HD74C175, 

153-28 




1 88-17 

74H108 

Fairchild 

74H108 

180- 5 

7305 

Fairchild 

mA7305 

522-24 


National MM74C175 

153-32 

74C918 

National 

MM74C918 

152-175 


National 

DM74H108 

180- 7 

732. 

Fairchild 

fiAlZl 

523-108 

74C192 

Harris HD74C192 

151-20 

74C920 

National 

MM74C920 

★ 814 


Signetics 

74H.108 

180-11 




1105- 8. 


National MM74C192 

151-30 




★ 814 


Tl 

SN74Hlb8 

180-13 

733 

AMD 

733 

512-180 


Teledyne S MM 74C 192 

151-37 




157-98 

74H11 

Fairchild 

74H11 

183-99 



733C 

512-181 

74C193 

Harris HD74G193 

150-74 




619-20 


in 

in74H11 

183-101 


Fairchild 

<tA733C 

513- 5 


National MM74G193 

150-84 

74C921 

National 

MM74C921 

★ 816 


National 

J3M74H11 

183-105 



mA733M 

513- 6 


Teledyne S MM 74C 193 

150-91 




★ 816 


Raytheon 

74H11 

183-108 


National 

LM733 

513-25 

74C195 

Harris HD74G195 

158-152 




★ 816 


Signetics 

74H1 1 

183-111 



LM733L -- 

513-26 


National MM74Ci95 

158-154 




157-100 


Tl 

SN74H11 y 

183-113 


Signetics 

mA733 

513-60 


Teledyne SMM74C 195 

158-155 




619-21 

74H15 

Fairchild 

74H15 

183-144 



mA733C 

513-61 

74C20 

Harris HD74C20 

154-21 




619-23 


Raytheon 

74H15 

183-147 


Tl 

mA733C , 

513-69 


National MM74C20 

154-31 

74G922 

Harris 

HD74C922 

383-24 


Telefunl(enTL74H15 

183-149 



mA733M 

513-70 


Teledyne S MM74C20 

154-42 


National 

MM74C922 

383-26 


Tl 

SN74H15 

183-151 

7330 

Fairchild 

^7330 

521-23 

74C200 

Harris HD74G200 

,15T-64 

74C923 

Harris \ 

HD'74C923 

383-28 

74H182 

Tl 

SN74H182 

f 123-11 

734 

Fai'-child 

mA734 

1104-13 



&17-91 


National 

MM74C923 

383-30 

74H183 

Fairchild 

74H183 

168-110 



mA734C 

517-31 


Nctionai MM74C200 

★ 808 

74C925 

Harris 

HD74C925 

151-98 


Telefunken TL74H183 

168-111 



mA734M 

516-30 



★ 808 


National 

MM74C925 

151-101 


Tl 

SN74H183 

168-113 

739 

Fairchild 

mA739 

522-22 



157-68 

74C926 

Harris 

HD74C926 

151-99 




f 123-11 




555-29 



617-93 


National 

MM74C926 

151-103 

74H20 

Fairchild 

74H20 

184-191 


Arranged alphanumerically from left to right 
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74H20 

ITT 

ITT74H20 

185- 4 

74H74 

ITT 

in74H74 

181-170 

74LS11 

National 

DM74LS1 1 

183-89 

74LS15 

Fairchild 

74LS15 

183-132 


National 

DM74H20 

185- 8 


National 

DM74H74 

181-174 


Raytheon 74LS11 

★ 215 


National . 

DM74LS16 

183-134 


Raytheon 

74H20 

185-11 


Raytheon 

74H74 

181-177 




183-93 


Raytheon 74LS15 

★ 217 


Signetics 

74H20 

185-14 


Signetics 

74H74 

181-180 


Signetics 

74LS11 

183-94 




183-138 


Tl 

SN74H20 

185-16 


Tl 

SN74H74 

181-182 


Tl 

SN74LS11 - 

183-97 


Signetics 

74LS15 

183-139 

74H21 

Fairchild 

74H21 

183-56 

74H76 

Fairchild 

74H76 

181-95 

74LS112 

Fairchild 

74LS112 

180-139 


Tl 

SN74LS15 

183-142 


ITT 

ITT74H21 

183-58 


in 

in74H76 

181-97 


National 

DM74LS112 

180-141 

74LS151. 

AMD 

SN74LS151 

194-111 


National 

DM74H21 

183-62 


National 

DM74H76 

181-99 


Raytheon 74LS112 

★ 232 


Fairchild 

74LS151 

194-115 


Signetics 

74H21 

183-67 


Signetics 

74H76 

181-100 




180-145 


National 

DM74LS151 

194-117 


Tl 

SN74H21 

^ 183-68 


Tl 

SN74H76 

181-103 


Signetics 

74LS112 

180-146 


Raytheon 

74LS151 

★ 256 




/ 183-69 

74H78 

Fairchild 

74H78 

180-49 


Tl 

SN74LS112 

180-149 


1 


194-121 

74H22 

Fairchild 

74H22 

185-118 


National 

OM74H78 

180-51 

74LS113 

Fairchild 

74LS113 

180-93 


Signetics 

74LS151 

194-124 


National 

DM74H22 

185-122 


Tl 

SN74H78 

180-53 


National 

DM74LS113 

180-95 


Tl 

SN74LS151 

194-127 


Raytheon 

74H22 

185-125 

74H87 

Fairchild 

74H87 

198-183 


Raytheon 74LS113 

★ 232 

74LS152 

Fairchild 

74LS152 

194-46 


Signetics 

74H22 

185-128 


Telefunl(enTL74H87 

198-184 




180-99 


Raytheon 74LS152 

★ 256 


Tl 

SN74H22 

185-134 


Tl 

SN74H87 

199 - 5 


Signetics 

74LS113 

180-100 




194-50 

74H30 

Fairchild 

74H30 

184-115 

74LS00 

Fairchild 

74LSOO 

186-84 


Tl 

SN74LS113 

180-103 


Signetics 

74LS152 

194-39 


ITT 

ITT74H30 

184-117 


National 

DM74LS00 

186-86 

74LS1 14 

Fairchild 

74LS114 

180-119 


Tl 

SN74LS152 

194-52 


National 

DM74H30 

184-123 


RaythMHi 74LS00 

★ 210 


National 

DM74LS114 

T80-121 

74LS153 

AMD . 

SN74LS153 

193-143 


Signetics 

74H30 

184-97 




186-90 


Raytheon 74LS114 

★ 237 


Fai/child 

74LS153 

193-147 


Tl 

SN74H30 

184-99 


Signetics 

74LSOO 

186-91 




180-125 


National 

DM74LS153 

193-149 

74H35 

Signetics 

74H35 

171-60 


Tl 

SN74LSOO 

186-94 


Signetics 

74LS114 

180-126 


Raytheon 74LS153 

★ 258 

74H40 

Fairchild 

74H40 

185-70 

74LS01 

Fairchild 

74LS01 

187-25 


Tl 

SN74LS114 

180-129 




193-153 


ITT 

ITT74H40 

185-72 


National 

DM74LS01 

187-29 

74LS12 

National 

DM74LS12 

186-39 


Signetics 

74LS153 

193-157 


National 

DIVI74H40 

185-78 


ReytiMon 741S01 

★ 212 


Raytheon 74LS12 

★ 212 


Tl 

SN74LS153 

193-159 


Raytheon 

74H40 

185-81 




187-35 




186-43 

74LS154 

National 

DM74LS154 

177-187 


Signetics 

74H40 

185-84 


Signetics 

74LS01 

187-40 


Signetics 

74LS12 

186-44 

74LS155 

Fairchild 

74LS155 

177- 6 


TT 

SN74H40 

185-86 


Tl 

SN74LS01 

187-47 


Tl 

SN74LS12 

186-47 


National 

DM74LS155 

177- 8 

74H50 

Fairchild 

74H50 

189-13 

74LS02 

Fairchild 

74LS02 

190-120 

74LS122 

National 

DM74LS122 

195-95 


Raytheon 74LS155 

★ 260 


ITT 

ITT74H50 

189-15 


National 

DM74LS02 

190-122 


Tl 

SN74LS122 

195-97 




. 177-12 


National 

DM74H50 

189-19 


Raytheon 74LS02 

★ 214 

74LS123 

AMD 

SN74LS123 

195-172 


Tl 

SN74LS155 

177-14 


Signetics 

74H50 

189-21 




190-130 


National 

DM74LS123 

195-174 

74LS156 

Fairchild 

74LS156 

177-39 


Tl 

SN74H50 

189-23 


Signetics 

74LS02 

190-135 


Tl 

SN74LS123 

195-176 


National 

DM74LS156 

177-41 

74H51 

Fairchild 

74H51 

188-110 


Tl 

SN74LS02 

190-140 

74LS124 

National 

DM74LS124 

200-144 


Raytheon 74LS156 

★ 260 


ITT 

TrT74H51 

188-112 

74LS03 

Fairchild 

74LS03 

187-27 




560-42 




177-45 


National 

DM74H51 

188-116 


National 

DM74LS03 

^^187-31 


Tl. 

SN74LS124 

200-146 


Tl 

SN74LS156 

177-47 


Signetics 

74H51 

188-118 


Raytheon 74LS03 

★ 212 




560-45 

74LS157 

AMD 

SN74LS157 

192-105 


Tl 

SN74H51 

188-120 




187-39 

74LS125 

Fairchild 

74LS125 

170-48 


Fairchild 

74LS157 

192-109 

74H52 

Fairchild 

74H52 

187-147 


Signetics 

74LS03 

187-41 


National 

DM74LS125 

170-50 


National 

DM74LS157 

192-117 


National 

DM74H52 

187-151 


Tl 

SN74LS03 

187-49 


Tl 

SN74LS125 

170-52 


Raytheon 74LS157 

★ 262 


Signetics 

74H52 

187-153 

74LS04 

Fairchild 

74LS04 

170-155 

74LS126 

Fairchild 

74LS126 

170-74 




192-113 


Tl 

SN74H512 

187-155 


National 

DM74LS04 

170-157 


National 

DM74LS126 

170-76 


Signetics 

74LS157 

192-118 

74H53 ] 

Fairchild 

74H53 

188-49 


Raytheon 741804 

★ 210 


Tl 

SN74LS126 

170-78 


Tl 

SN74LS157 

192-121 


ITT 

ITT74H53 

188-51 




170-161 

74LS13 

National 

DM74LS13 

200-68 

74LS158 

AMD 

SN74LS158 

192-177 


National 

bM74H53 

188-55 


Signetics 

74LS04 

170-162 


Raytheon 74LS13 

★ 218 


Fairchild 

74LS158 

192-181 


Signetics 

74H53 

188-57 


Tl 

SN74LS04 

170-165 




200-72 


National 

DM74LS158 

192-183 


Tl 

SN74H53 

188-59 

74LS05 

Fairchild 

74LS05 

171-36 


Signetics 

74LS13 

200-73 


Raytheon 74LS158 

★ 262 

74H54 

Fairchild 

74H54 

188-13 


National 

DM74LS05 

171-38 


Tl 

SN74LS13 

200-76 




192-186 


ITT 

ITr74H54 

188-15 


Raytheon 74LS05 

★ 212 

74LS132 

Fairchild 

74LS132 

200-93 


Signetics 

74LS158 

192-190 


National 

DM74H54 

188-19 



\ 

171-42 


National 

DM74LS132 

200-95 


Tl 

SN74LS158 

193- 5 


Signetics 

74H54 

188-21 


Signetics 

74LS05 

171-43 


Signetics 

74LS132 

200-96 

74LS160 

AMD 

SN74LS160 

174-54 


Tl 

SN74H54 

188-23 


Tl 

SN74LS05 

171-46 


Tl 

SN74LS132 

200-99 


Fairchild 

74LS160 

174-58 

74H55 

Fairchild 

74H55 

188-161 

74LS08 

Fairchild 

74LS08 

183-185 

74LS133 

Fairchild 

74LS133 

184-140 


National 

DM74LS160 

174-60 


National 

DM74H55 

188-165 


National 

DM74LS08 

183-187 

74LS136 

Fairchild 

74LS136 

189-135 


Raytheon 74LS 160 

★ 264 


Signetics 

74H55 

188-167 


Raytheon 74LS08 

★ 215 


Raytheon 74LS136 

★ 253 




174-64 


Tl 

SN74H55 

188-169 




183-191 




189-139 


Signetics 

74LS160 

174-72 1 

74H60 

Fairchild 

74H60 

199- 8 


Signetics 

•74LS08 

184- 3 


Signetics 

74LS136 

189-140 


Tl 

SN74LS160 

174-75 1 


ITT 

ITT74H60 ' 

199-10 


Tl 

SN74LS08 

184- 6 


Tl 

SN74LS136 

189-143 

74LS161 

AMD 

SN74LS161 

172-125 


National 

DM74H60 

199-14 

74LS09 

Fairchild 

74LS09 

184-47 

74LS138 

AMD 

SN74LS138 

177-91 


Fairchild 

74LS161 

172-129 


Signetics 

74H60 

199-16 


National 

DM74LS09 

184-49 


Fairchild 

74LS138 

177-95 


National 

DM74LS161 

172-136 


Tl 

SN74H60 

199-18 


Raytheon 74L809 

★ 217 


National 

DM74LS138 

177-97 


Raytheon 74LS161 

★ 264 

74H61 

Fairchild 

74H61 

199-21 




184-53 




871- 6 




172-140 


Signetics 

74H61 

199-26 


Signetics 

74LS09 

184-54 


Raytheon 74LS138 

★ 254 


Signetics 

74LS161 

172-143 


Tl 

SN74H61 

199-28 


Tl 

SN74LS09 

184-57 




177-101 


Tl 

SN74LS161 

172-146 

74H62 

Fairchild 

74H62 

199-32 

74LS10 

Fairchild 

74LS10 

185-179 


Signetics 

74LS138 

177-104 

74LS162 

AMD 

SN74LS162 

174-104 


National 

DM74H62 

199-36 


National 

DM74LS10 

185-181 


Tl 

SN74LS138 

177-107 


Fairchild 

74LS162 

174-108 


Signetics 

74H62 

199-38 


Raytheon 74L810 

★ 210 




871- 7 


National 

DM74LS162 

174-110 


Tl 

SN74H62 

199-40 




185-185 

74LS139 

AMD 

SN74LS139 

177-52 


Raytheon 74LS162 

★ 264 

74H71 

Fairchild 

74H71 

179-163 


Signetics 

74LS10 

185-186 


Fairchild 

74LS139 

177-56 

i 



174-114 


National 

DM74H71 

179-167 


Tl 

SN74LS10 

J85-189 


National 

bM74LS139 

177-58 


Signdtics 

74LS162 

174-117 


Signetics 

74H71 

179-169 

74LS107 

Fairchild 

74LS107 

181-18 


Raytheon 74LS139 

★ 254 


Tl 

SN74LS162 

174-120 


Tl 

SN74H71 

179-171 


National 

DM74LS107 

181-22 




177-62 

74LS163 

AMD 

SN74LS163 

172-71 

74H72 

Fairchild 

74H72 

179-109 


Raytheon 74L8107 

★ 232 


Signetics 

74LS139 

177-65 


Fairchild 

74LS163 

172-75 


ITT 

in74H72 

179-111 




181-30 


Tl 

SN74LS139 

177-72 


National 

DM74LS163 

172-77 i 


National 

DM74H72 

179-119 


Signetics 

74LS107 

181-32 

74LS14 

Fairchild 

74LS14 

200-123 


Raytheon 74LS163 

★ 264 1 


Signetics 

74H72 

179-121 


Tl 

SN74LS107 

181-38 


National 

0M74LS14 

200-125 




172-81 


Tl 

SN74H72 

179-123 

74LS109 

Fairchild 

74LS109 

180-75 


Raytheon 74LS14 

★ 218 


Signetics 

74LS163 

172-84 I 

74H73 

Fairchild 

74H73 

181-40 


National 

DM74LS109 

180-77 




200-132 


Tl 

SN74LS163 

172-87 


ITT 

ITT74H73 

181-42 


Raytheon 74L8109 

★ 251 


Signetics 

74LS14 

200-133 

74LS164 

AMD 

SN74LSi:4 

197-181: 


National 

DM74H73 

181-50 




180-81 


Tl 

SN74LS14 

200-136 


Fairchild 

74LS164 

197-185 


Signetics 

74H73 

181-52 


Signetics 

74LS109 

180-83 

74LS145 

Signetics 

74LS145 

176-128 




631-69 


Tl 

SN74H73 

181-54 


Tl - 

SN74LS109 

180-85 


Tl 

SN74LS145 

176-135 


National 

DM74LS164 

197-187 

74H74 

Fairchild 

74H74 

181-168 

74LS11 

Fairchild 

74LS1 1 

183-87 

74LS148 

AMD 

SN74LS148 

199-105 




631-71 


K Indicates page number in Application Note Directory 
* Indicates additional data is provided on the page noted 
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Base 
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Page<Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

74LS164 Raytheon 74LS164 

*271 

74LS1 94 Raytheon 74LS194 

*299 

74LS258 

AMD 

SN74LS258 

193-20 

74LS32 

Tl 

SN74LS32 

190-20 




197-191 



74LS194A 

*299 


Fairchild 

74LS258 

193-24 

74LS322 

Tl 

SN74LS322 

168-166 


Signetics 

74LS164 

197-192 




196-143; 


Raytheon 74LS258 

*315 




197-108 


Tl 

SN74LS164 

198- 6 


Signetics 

74LS194A 

196-146: 




193-28 




198-35 

74LS165 

Fairchild 

74LS165 

197-132 


Tl 

SN74LS194A 

196-149i 

74LS259 

Fairchild 

74LS259 

191-12 

74LS323 

Tl 

SN74LS323 

197-110 


Tl 

SN74LS165 

197-134; 

74LS195 

AMD 

SN74LS195A 

196-40 


Tl 

SN74LS259 

191-14 

74LS324 

Tl 

SN74LS324 

200-140 

74LS166 

Tl 

SN74LS.166 

197-152 


Fairchild 

74LS195 

196-44 




871-161 




559-176 

74LS168 

AMD 

SN74LS168 

175-78 1 




630-7 

74LS26 . 

Fairchild 

74LS26 

187-123 

74LS325 

Tl 

SN74LS325 

200-148 


Fairchild 

74LS168 

175-80 


National 

DM74LS195' 

196-46 


National 

DM74LS26 

187-125 




560-48 


National 

DM74LS168 

175-82 




630-19 


Raytheon 74LS26 

*222 

74LS326 

Tl 

SN74LS326 

200-;150 


Tl 

SN74LS168 

175-84 


Raytheon 74LS195A 

*302 




187-127 




560-50 

74LS169 

AMD 

SN74LS169 

173-87 




196-50 


Signetics 

' 74LS26 

187-130 

74LS327 

Tl 

SN74LS327 

200-152 


Fairchild 

74LS169 

173-89 


Signetics 

74LS195A 

196-53 


Tl 

SN74LS26 

187-137 




560-52 


Tl 

SN74LS169 

173-91 


Tl 

SN74LS195A 

196-56 

74LS260 

Fairchild 

74LS260 

190-53 

74LS33 

Fairchild 

74LS33 

190-158 

74LS1 70V 

AMD 

SN74LS1 70 

192- 8 

741S196 

Fairchild 

74LS196 

173-195 


Signetics 

74LS260A 

190-54 


Raytheon 74LS33 

*228 




616-10 


National 

DM74LS196 

174- 7 

74LS261 

Raytheon 74LS2S1 

*318 




490-162 


Fairchild 

74LS170 

192-12 


Raytheon 74LS196 

*305 




168-131 


Signetics 

74LS33 

190-163 




616-16 




174-11 


Signetics 

74LS261 

168-123 


Tl 

SN74LS33 

190-166 


National 

DM74LS170 

192-14 


Signetics 

74LS196 

174-12 


Tl 

SN74LS261 

168-134 

74LS352 

Tl 

SN74LS352 

194-11 




616-26 


Tl 

SN74LS196 

174-15 

74LS266 

Fairchild 

74LS266 

189-161 

74LS362 

Tl 

SN74LS362 

871-137 


Signetics 

74LS170 

192-15 

74LS197 

Fairchild 

74LS197 

172-24 


Raytheon 74LS266 

*253 

74LS363 

Tl 

SN74LS363 

191-25 




616-28 


National 

DM74LS197 

1)2-26 




189-165 

74LS364 

Tl 

SN741S364 

182-102 


Tl 

SN74LS170 

192-18 


Raytheon 74LS197 

*305 


Signetics 

74LS266 

189-166 

74LS365 

Fairchild 

74LS365 

170-93 




616-36 




172-30 


Tl 

SN74LS266 

189-169 


Raytheon 74LS365 

* 325 

74LS174 

National 

DM74LS173 

J 82-20 


Signetics 

74LS197 

172-32 

74LS27 

Fairchild 

74LS27 

190-79 




170-99 

74LS174 

AMD 

SN74LS174 

182-171 


Tl 

SN74LS197 

172-34 


National 

DM74LS27 

190-81 


Tl 

SN74LS366 

170-101 


Fairchild 

74LS174 

182-175 

74LS20 

Fairchild 

74LS20 

,184-179 


Raytheon 74LS27 

*214 

74LS366 

Fairchild 

74LS366 

171-91 


National 

DM74LS174 

182-177 


National 

DM74LS20 

184-181 




190-85 


Raytheon 74LS386 

*325 


Raytheon 74LS174 

*275 


Raytheon 74LS20 

*210 


Signetics 

74LS27 

190-86 




171-97 




182-181 




184-185 


Tl 

SN74LS27 , 

190-89 


Tl 

SN74LS366 

171-99 


Signetics 

74LS174 

182-184 


Signetics 

74LS20 

184-186 

74LS273 

AMD 

SN74LS273 

183-14 

74LS367 

Fairchild 

74LS367 

170-95 


TJ 

SN74LS174 

182-187 


Tl 

SN74LS20 

184-189 


Tl 

SN74LS273 

183-16 


Tl 

SN74LS367 

170-103 

74LS175 

AMD 

SN74LS175 

182-43 

74LS21 

Fairchild 

74LS21 

183-44 

74LS278 

Tl 

SN74LS278 

199-80 

74LS368 

Fairchild 

74LS368 

171-93 


Fairchild 

74LS175' 

182-47 


National 

DM74 LS21 

183-46 

74LS279 

Fairchild 

74LS279 

191-131 


Tl 

SN74LS368 

171-101 


National 

DM74LS175 

182-49 


Raytheon 74LS21 

*215 


National 

DM74LS279 

191-133 

74LS37 

Fairchild 

74LS37 

186-148 


Raytheon 74LS175 

*275 




183-50 


Tl 

SN74LS279 

191-135 


National 

DM74LS37 

186-150 




182-53 


Signetics 

74LS21 

183-52 

74LS28 

Raytheon 74LS28 

*223 


Raytheon 74LS37 

*223 


Signetics 

74LS175 

182-56 


Tl 

SN74LS21 

183-53 




190-134 




186-154 


Tl 

SN74LS175 

182-59 

74LS22 

Fairchild 

74LS22 

185-106 


Signetics 

74LS28 

190-137 


Signetic? 

74LS37 

186-155 

74LS180 

Tl 

SN74LS180 

199-154 


National 

DM74LS22 

185-108 


Tl 

SN74LS28 

190-142 


Tl 

SN74LS37 

186-158 

74LS181 

AMD 

SN74LS181 

169-35 


Raytheon 74LS22 

★ 212 

74LS280 

Tl 

SN74LS280 

199-153 

74LS373 

Tl 

SN74LS373 

191-27 


Fairchild 

74LS181 

169-39 




185-112 

74LS281 

AMD 

SN74LS281 

169-117 

74LS374 

AMD 

SN74LS374 

182-98 


Raytheon 74LS181 

*277 


Sighetics 

74LS22 

185-114 

74LS283 

Fairchild 

74LS283 

168-63 


National 

DM74LS374 

182-100 




169-43 


Tl 

SN741S22 

185-116 


National 

DM74LS283 

168-71 


Tl 

SN74LS374 

182-104 


Signetics 

74LS181 

169-46 

74LS221 

National 

DM74LS221 

195-113 


Raytheon 

74LS283 

168-79 

74LS375 

Tl 

SN74LS375 

191-116! 


Tl 

SN74LS181 

169-49 


Signetics 

74LS221 

195-114 


Signetics 

74LS283 

168-82 

74LS377 

Tl 

SN74LS377 

183.21 1 

74LS189 

National 

DM74LS189 * 743 


Tl 

SN74LS221 

195-117 


Tl 

SN74LS283 

168-87 

74LS378 

AMD 

SN74LS378 

182-143 




*743 

74LS240 

AMD 

SN74LS240 

201-28 

74LS289 

National 

DM74LS289 

617-29 


Tl 

SN74LS378 

182-1451 




173-93 


Fairchild 

74LS240 

201-29 

74LS290 

Fairchild 

74LS290 

173-142 

74LS379 

AMD 

SN74LS379 

182-78 ^ 


! 


617-22 


Tl 

SN74LS240 

201-31 


Signetics 

74LS290 ^ 

173-151 


Tl 

SN74LS379 

182-80 

74LS190 

AMD 

SN74LS190 

174-187 

74LS241 

AMD 

SN74LS241 

201-38 


Tl 

SN74LS290 

173-156 

74LS38 

Fairchild 

74LS38 

187-105 


Fairchild 

74LS190 

174-191 


Fairchild 

74LS241 ‘ 

201-40 

74LS293 

Fairchild 

74LS293 

171-147 


National 

DM74LS38 

r87-111 


National 

DM74LS190 

174-193 

74LS242 

Tl 

SN74LS242 

200-175 


Signetics 

74LS293 

171-157 


Raytheon 74LS38 

*226 


Raytheon 74LS190 

*283 

74LS243 

Tl 

SN74LS243 

200-177 


Tl 

SN74LS293 

171-161 




187-109 




175- 7 

74LS244 

Tl 

SN74LS244 

201-44 

74LS295 

Fairchild 

74LS295 

196^162 


.Signetics 

74LS38 

187-42 


Signetics 

74LS190 

175-10 

74LS247 

Tl 

SN74LS247 

380-110 




630- 9 




187-112 


Tl 

SN74LS190 

175-13 

74LS248 

Tl 

SN74LS248 

380-54 


National 

DM74iS295A 

196-164 


Tl 

SN74LS38 

187-115 

74LS191 

AMD 

SN74LS191 

173- 7 

' 74LS249 

Tl 

SN74LS249 

380-74 




629-80 

74LS381 

AMD 

SN74LS381 

169-72 


Fairchild 

741S191 

173-11 

74LS251 

AMD 

SN74LS251 

194-164 


Raytheon 74LS295A 

*321 


Tl 

74LS381 

169-74 


National 

DM74LS191 

173-13 


Fairchild 

74LS251 

194-168 




196.168 

74LS384 

Tl 

SN74LS384 

168-160 


Raytheon 74LS191 

*283 


National 

DM74LS251 

194-170 


SigneticS/ 

74LS295A 

196-169 

74LS385 

Tl 

SN74LS385 

168-118 




173-17 


Raytheon 74LS251 

* 309 


Tl 

SN74LS295A 

196-172 

1 74LS386 Raytheon 74LS386 

*242 


Signetics 

74LS191 

173-20 




194-174 

7kS298 

Fairchild 

74LS298 

182-120 

f 



189-94 


Tl 

SN74LS191 

173-23 


Signetics 

74LS251 

194-178 




193-102 


Signetics 

74LS386 

189-97 

74LS192 

AMD 

SN74LS192 

175-46 


Tl 

SN74LS251 

194-180 


National 

DM74LS298 

182-122 


Tl 

SN74LS386 

189-102 


Fairchild 

74LS192 

175-50 




871-142 




193-104 

74LS390 

Fairchild 

74LS390 

174-148 


National 

DM74LS192 

175-52 

74LS253 

AMD 

SN74LS253 

193-176 


Raytheon 74LS298 

*323 


Tl 

SN74LS390 

174-152 


Raytheon 74LS192 

*291 


Fairchild 

74LS253 

193-180 




182-126 

74LS393 

Fairchild 

74LS393 

171-167 




175-56 


National 

DM74LS253 

193-182 


Tl 

SN74LS298 

182-132 


Tl 

SN74LS393 

171-169 


Signetics 

74LS192 

175-60 


Raytheon 74LS2S3 

*312 




193-106 

74LS395 

Fairchild 

74LS395 

196-176 


Tl 

SN74LS192 ^ 

175-62 




193-186 

74LS299 

AMD 

SN74LS299 

197-102 


National 

DM74LS395 

^ 196-178 

74LS193 

AMD 

SN74LS193 

173-59 


Signetics 

74LS253 

193-189 


Tl 

SN74LS299 

197-106 


Raytheon 74LS395 

*327 


Fairchild 

74LS193 

173-63 


Tl 

SN74LS253 

193-192 

74LS30 

Fairchild 

74LS30 

184-103 




196-182 


National 

DM74LS193 

173-65 

74LS255 

Fairchild 

74LS255 

191-17 


National 

DM74LS30 

184-105 


Tl 

SN74LS395 

196-184 


Raytheon 74LS193 

*291 


Raytheon 74LS255 

*313 


Raytheon 74LS30 

*210 

74LS396 

Tl 

SN74LS396 

183-29 




173-74 



! 

177-125 

* 



184-109 

; 74LS398 

Tt 

SN74LS398 

182-134 


Signetics 

74LS193 

173-77 

74LS257 

AMD 

SN74LS257 

193-40 


Signetics 

74LS30 

184-110 




193-108 


Tl 

SN74LS193 

173-80 


Fairchild 

74LS257 

193-44 


Tl 

SN74LS30 

184-113 

74LS399 

AMD 

SN741S399 

182-116 

74LS194 

AMD 

SN74LS194A 

196-129 


National 

DM74LS257 

193-46 

74LS32 

Fairchild 

74LS32 

190-10 




193-98 

\ 

Fairchild 

74LS194 

196-137 


Raytheon 74LS257 

* 315 


National 

DM74LS32 

190-12 

r '' 

Tl 

SN74LS399 

182-136 




630- 5 




193-50 


Raytheon 74LS32 

*225 




193-110 


National . 

DM74LS194 

196-139 


Signetics 

74LS257 

193-53 




190-16 

74LS40 

Fairchild 

74LS40 

185-55 




629-104 


Tl 

SN74LS257 

193.56 


Signetics 

74LS32 

190-17 


Raytheon 74LS40 
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74LS40 

Raytheon 

74LS40 

185-61 

74LS83 

Fairchild 

74LS83 

168-61 

74S03 

Fairchild 

74S03 

187-71 

74S140 

National 

DM74S140 

386-33 


Signetics 

74LS40 

186-62 


National 

DM74LS83 

168-69 


Ferranti 

ZN74S03 

187-73 


Signetics 

74S140 

179-69 


Tl 

SN74LS40 

185-68 


Raytheon 74LS83A 

★ 239 


Hitachi 

HD74S03 

187-74 




386-38 

74LS42 

Fairchild 

74LS42 

176-91 




168-75, 


National 

DM74S03 

187-75 


Tl 

SN74S140 

179-71 


National 

DM74LS42 

176-93 


Signetics 

74LS83 

168-80 


1 Signetics 

74S03 

187-76 




386-41 


Raytheon 74LS42 

★ 227 


Tl 

SN74LS83A 

168-85 


Tl 

SN74S03 

187-78 

74S15 

Fairchild 

74S15 

183-153 




176-97 

74LS85 

Fairchild 

74LS85 

169-T83 

74S04 

Fairchild 

, 74S04 

170-184 


Hitachi 

HD74S16 

183-154 


Signetics 

74LS42 

176-98 


National 

DM74LS85 

169-185 


Hitachi 

HD74S04 

170-187 


National 

DM74S15 / 183-155 


Tl 

SN74LS42 

176-101 


Raytheon 74L$85 

★ 241 


National 

DM74S04 

170-188 


Signetics 

74S15 

‘183-156 

74LS424 

Tl 

SN74LS424 

870-166 




169-189 


Signetics 

74S04 

170-189 


Tl 

SN74S15 

183-159 

74LS43 

Raytheon 74LS43 

★ 227 


Signetics 

74LS85 

169-190 


Tl 

SN74S04 

I7l- 5 

74S151 

AMD 

SN74S151 

194-129 




176-16 


Tl 

SN74LS85 

170- 6 

74S06 

Hitachi 

HD74S05 

171-70 


Fairchild 

74S151 

194-135 

74LS44 

Raytheon 74LS44 

★ 227 

74LS86 

Fairchild 

74LS86 

189-86 


National 

DM74S05 

171-71 


Hitachi 

HD74S151 

194-138 




176-37 


Raytheon 74LS86 

★ 242 


Signetics 

74S05 

' 171-72 


National 

DM74S151 

194-139 

74LS47 

Fairchild 

74LS47 

380-83 




189-89 


Tl 

SN74S05 

171-76 


Signetics 

74S151 , 

194-140 


National 

DM74LS47 

380-96 


Signetics 

74LS86 

189-95 

74S06 

Fairchild 

74S06 

171-64 


Tl 

1SN74S151 

194-142 


Tl 

SN74LS47 

380-109 


Tl 

SN74LS86 

189-100 

74S08 

Fairchild 

74S08 

184-16 

74S153 

AMD 

SN74S153 

193-161 

74LS48 

Fairchild 

74LS48 

380-25 

74LS90 

Fairchild 

74LS90 

173-140 


Signetics 

74S08 

184-17 


Fairchild 

74S153 

193-163 


National 

DM74LS48 

380-39 


National 

DM74LS90 

173-144 


Tl 

SN74S08 

184-20 


National 

DM74S153 

193-164 


Tl 

SN74LS48 

380-53 




185-57 

74S09 

Fairchild 

74S09 

184-61 


Signetics 

74S153 

193-165 

74LS49 

Fairchild 

74LS49 

380-60 


Raytheon 74LS90 

★ 243 . 


Signetics 

• 74S09 

184-62 


Tl 

SN74S153 

193-167 


National 

DM74LS49 

' 380-64 




173-148 


Tl 

SN74S09 

184-69 

74S157 

AMD 

SN74S157 

192-123 


Tl 

SN74LS49 

380-73 


Signetics 

74LS90 

173-149 

74S10 

Fairchild 

74S10 

186-16 


Fairchild 

74S157 

192-127 

74LS490 

Fairchild 

74LS490 

174-150 


Tl 

SN74LS90 

173-154 


Hitachi 

HD74S10 

186-17 


National. 

DM74S157 

192-132 


Tl 

SN74LS490 

174-154 

74LS91 

Tl 

SN74LS91 

198-28 


National 

DM74S10 

186-18 


Signetics 

74S157 

192-133 

74LS51 

Fairchild 

74LS51 

188-132 

74LS92 

Fairchild 

74LS92 

175-116 


Signetics 

74S10 

186-19 


Tl 

SN74S157 

192-136 


National 

DM74LS51 

188-134 


National 

DM74LS92 

175-118 


Tl 

SN74S10 

186-21 

74S158 

AMD 

SN74S158 

193- 7 


Raytheon 74LS51 

★ 230 


Raytheon 74LS92 

★ 243 

74S109 

Fairchild 

74S109 

180-87 


Fairchild 

74S158 

193- 9 




188-138 




175-122 

74S11 

Fairchild 

74S11 

183-115 


National 

DM74S158 

193-10 


Signetics 

74LS51 

188-139 


Signetics 

74LS92 

175-123 


Hitachi 

HD74S11 

183-116 


Signetics 

74S158 

193-11 


Tl 

SN74LS51 

188-142 


Tl 

SN74LS92 

175-126 


National 

DM74S11 

183-117 


Tl 

SN74S158 

193-14 

74LS54 

Fairchild 

74LS54 

187-187 

74LS93 

Fairchild 

74LS93 

171-145 


Signetics 

74S1 1 

183-118 

74S160 

AMD 

SN74S160 

174-77^ 


National . 

DM74LS54 

187-189 


National 

DM74LS93 

171-149 


Tl 

SN74S11 

183-121 

74S161 

AMD 

SN74S161 

172-148 


Raytheon 74LS54 

★ 230 


Raytheon 74LS93 

★ 243 

74S112 

Fairchild 

74S112 

180-151 

74S162 

Tl' 

SN74S162 

174-122 




188- 6 




171-153 


Hitachi 

HD74S112 

180-152 

74S163 

Tl 

SN74S163 

172-154 


Signetics 

74LS54 

188- 7 


Signetics 

74LS93 

171-154 


National 

DM74S112 

180-153 

748167^ 

Fairchild 

74S167 

199-74 


Tl 

SN74LS54 

188-10 


Tl 

SN74LS93 

171-160 


Signetics 

74S112 

180-154 

74S168 

Tl 

SN74S168 

175-86 

74LS55 

Fairchild 

74LS55 

188-147 

74LS95 

Fairchild 

74LS95 

196-99 


Tl 

SN74S112 

180-156 

74S169 

Tl 

SN74S169 

173-95 


National 

DM74LS55 

188-149 




629-122 

74S113 

Fairchild 

74S113 

180-105 

74S172 

Signetics 

74S172 

192-39 


Raytheon 74LS55 

★ 230 


National 

DM74LS95 

630-17 


Hitachi 

HD74S113 

180-106 

74S174 

AMD 

SN74S174 

182-189 

^ i; ■ 


, 

188-153 



DM74LS95B 

196-^1 


National 

DM74S113 

180-107 




t 123-14 


Signetics 

74LS5j5 

188-154 


Signetics 

74LS95B 

196-103 


Signetics 

74S113 

180-108 


Fairchild 

74S174 

182-191 

/ 

Tl 

SN74LS55 

188-157 


Tl 

SN74LS95B 

196-106 


Tl 

SN74S113 

180-110 


Hitachi 

HD74S174 

182-192 

74LS63 

Tl 

SN74LS63 

201-47 

74LS96 

National 

DM74LS96 

197-60 

74S114 

Fairchild 

74S114 

180-28 


National 

DM74S174 

183- 4 

74LS670 

AMD 

SN74LS670 

192-24 


Signetics 

74LS96 

197-61 


Hitachi 

HD74S114 

180-29 


Signetics 

74S174 

183- 5 




616-11 


Tl 

SN74LS96 

197-64 


National 

DM74S114 

180-30 


Tl 

SN74S174 

183- 7 


Fairchild 

741S670 

192-26 

74L164 

National 

DM74L164 

631-56 


Signetics 

74S114 

180-31 

74S175 

AMD 

SN74S175 

182-61 




616-17 


Tl 

SN74L164 

631-58 


Tl 

SN74S114 

180-33 




f 123-14 


National 

DM74LS670 

192-29 

74L187 

National 

DM74L187A 

625-12 

74S124, 

Tl 

SN74S124 

200-154 


Fairchild 

74S175 

182-63 



* 

616-27 

74191 

National 

DM74L91 

631-79 




560-46 


Hitachi 

HD74S175 

182-68 


Signetics 

74LS670 

192-30 


Tl 

SN74L91 

631-77 

74S13^ 

Fairchild 

74S132 

200-101 


National 

DM74S175 

182-69 




616-30 

74L95 

National 

DM74L95 

629-61 


Tl 

SN74S132 

200-103 


Signetics 

748175 

182-70 


Tl 

SN74LS670 

192-33 


Tl 

SN74L95 

629-53 

74S133 

Fairchild 

74S133 

184-143 


Tl 

SN74S175 

, 182-71 




616-37 

74L99 

Tl 

SN74L99 

629-54 


Hitachi 

HD74S133 

184-142 

74S178 

Signetics 

74S178 

196-65 

74LS73 

Fairchild 

74LS73 

181-16 

74R00 

Raytheon 

74R00 

186-105 


National 

DM74S133 

184-144 

74S179 

Signetics 

74S179 

196-64 


National 

DM74LS73 

181-20 

74R02 

Raytheon 

74R02 

190-174 


Signetics 

74S133 

184-145 

74S181 

AMD 

SN 748181 

169-53 


Raytheon 74LS73 

★ 232 

74R03 

Raytheon 

74R03 

187-61 


Tl 

SN74S133 

184-147 


Fairchild 

74S181 

169-55 




181-25 

74R04 

Raytheon 

74R04 

170-178 

74S134 

Fairchild 

74S134 

184-132 


Hitachi 

HD74S181 

169-58 


Signetics 

74iS73 

181-31 

74R05 

Raytheon 

74R05 

171-58 


Hitachi 

HD74S134 

. 184-133 


Signetics 

74S181 

169-59 


Tl 

SNMIS73 

181-36 

74R10 

Raytheon 

74R10 

186-10 


National 

0M74S134 

184-134 


Tl 

SN74S181 

169-61 

74LS74 

Fairchild 

74LS74 

181-156 

.74R11 

Raytheon 

74R11 

183-109 


Signetics 

74S134 

184-135 

74S182 

Fairchild 

74S182 

169-106 


National 

DM74LS74 

181-158 

74Rli2 

Raytheon 

74R112 

180-162 


Tl 

SN74S134 

184-137 


National 

DM74S182 

169-109 


Raytheon 74LS74 

★ 235 

74R113 

Raytheon 

74R113 

180-112 

74S135 

Fairchild 

74S135 

189-173 


Signetics 

74S182 

169-110 




181-162 

74R114 

Raytheon 

74R114 

180- 9 


Hitachi 

HD74S135 

189-174 


Tl 

SN74S182 

169-112 


Signetics 

74LS74 

181-163 

74R15 ' 

Raytheon 

74R15 

183-148 


National 

DM74S135 

189-175 

74S187 

Netibnel 

DM74S187 

★ 702 


Tl 

SN74LS74 

181-166 

74R181 

Raytheon 

74R181 

169-51 


Signetics 

74S135 

189-176 




624-49 

74LS75 

Fairchild 

74LS75 

191-108 

74R182 

Raytheon 

74R182 

169-104 


Tl 

SN74S135 

189-178 

74S188 

National 

DM74S188 

★ 706 


National 

DM74LS75 

191-110 

74R20 

Raytheon 

74R20 

185-12 

74S136 

National 

DM74S136 

189-144 




610- 4 


Signetics 

74LS75 

191-111 

74R22 

Raytheon 

74R22 

;185-126 

74S138 

AMD 

SN74S138 

17-7-109 


Tl 

SN74St88 

★ 860 


• Tl 

SN74LS75 

191-114 

74R40 

Raytheon 

74R40 

185-82 


Fairchild 

74S138 

177-111 




610-14 

74LS76 

National 

DM74LS76 

181-85 

74R64 

Raytheon 

74R64 

188-62 


'National 

DM74S138 

177-113 

74S189 

AMD 

SN74S189 

616-74 


Raytheon 74LS76 

★ 232 

74R65 

Raytheon 

74R65 ^ 

188-79 


Signetics 

74S138 

177-114 


National 

DM74S189 

★ 746 




181-89 

74R74 

Raytheon 

74R74 

181-178 


Tl 

SN74S138 

177-116 




616-84 


Signetics 

74LS76 

181-90 

74S00 

Fairchild 

74SOO 

186-111 

74S139 

AMD. 

SN74S139 

177-76, 


Signetics 

74S189 

616-87 


Tl 

SN74LS76 

181-93 


Ferranti 

ZN74S00 

186-113 


Fairchild 

74S139 

177-78 


Tl 

SN74S189 

616-88 

74LS77 

Fairchild 

74LS77 

191-80 


Hitachi 

.HD74S00 

186-114 


National 

DM74S139 

177-79 

74S194 

AMD 

SN74S194 

196-151 


National 

DM74LS77 

191-81 


National 

DM74S00 

186-115 


Signetics 

74S139 

177-80 




630-41 


Tl ' 

SN74LS77 

191-83 


Signetics 

74S00 

186-116 


Tl 

SN74S139 

177-82 




1123-14 

74LS78 

National 

DM74LS78 

180-38 


Tl 

SN74S00 

186-118 

74S140 

Fairchild 

74S140. 

179-66 




1 123-14 


Raytheon 74LS78 

★ 237 

74S02 

Fairchild 

74S02 

190-144 




386-31 


Fairchild 

74S194 

196-153 




180-42 


National 

DM74S02 

190-145 


Hitachi 

HD74S140 

179-67 


National 

DM74S194 

630-48 


Signetics 

74LS78 

180-43 


Signetics 

74S02 

190-146 




386-32 


Signetics 

74S194 

196-154 


Tl 

SN74LS78 

180-47 


Tl 

SN74S02 

190-149 


National 

DM74S140 

179-68 




630-56 
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74S194 

Tl 

SN74S194 

, 196-156 

74S289 , 

AMD 

SN74S289 

616-75 

74S51 

Fairchild 

74S51 

188-122 

7402 

Telefunken TL^402 

190-110 




630-53 


National 

DM74S289 

616-83 


National 

DM74S51 

188-123 


Tl 

SNM02 

190-114 

74S195 

AMD 

SN74S195 

196-58 


Tl 

SN74S289 

616-89 


Signetics 

74S51 

188-124 


TRW 

7402 

190-116 




630-42 

74S291 

Tl 

SN74S291 

173-102 


Tl 

SN74S51 

188-126 

7403 

Fairchild 

7403 

186-167 




1 123-14 




197-38 

74S570 

National 

DM74S570 

*710 


Hitachi 

HD7403 

; 186-174 




1123-14 

74S299 

Tl 

SN74S299 

197-111 




611^89 


in 

in7403 

186-178 


Fairchild 

74S195 

196-62 




631-34 

74S571 

National 

DM74S571 

*710 


Motorola 

MC7403 

186-182 


National 

DM74S195 

196-63 

74S30 

Fairchild 

74S30 

184-125 




611-90 


National 

DM7403 

186-186 




630-50 


National 

DM74S30 

1S4-126 

74S572 

National 

DM74S572 

* 702 


Raytheon 

7403 

186-191 


Signetics 

74S195 

196-70 


Tl 

SN74S30 

184-128 




*712 


Signetics 

7403 

187- 5 


Tl 

SN74S195 

196-74 

74S301 

Signetics 

74S301 

618-40 




612-94 


SW 

SW7403 

187- 7 




630-54 


Tl 

SN74S301 

618-73 

74S573 

National 

DM74S573 

*712 


Telefunken TL7403 

187-11 

74St96 

Signetics 

74S196 

174-16 

74S309 

Tl 

SN74S309 

623-11 




612-96 


Tl 

SN7403 

187-17 


Tl 

SN74S196 

174-19 

74S314 

Tl 

SN74S314 

,622-82 

74S64 

Fairchild 

74S64 

188-64 


TRW 

7403 

187-21 

74S197 

Signetics 

74S197 

172-35 

74S32 

Fairchild 

74S32 

'190-22 


Hitachi 

HD74S64 

188-70 

.7403S1 

Telefunken TL7403S1 

187-12 


Tl 

SN74S197 

172-38 


Tl 

SN74S32 

190-24 


National 

DM74S64 

188-71 

7403S2 

Telefunken TL7403S2 

187-13 

74S20 

Fairchild 

74S20 

185-18 

74S330 

Tl 

8N748330 

4100 


Signetics 

74S64 

188-72 

7404 

Fairchild 

7404 

170-122 


Ferranti 

ZN74S20 

185-20 




4100 


Tl 

SN74S64 

188-74 


Fei-ranti 

ZN7404 

170-129 


Hitachi 

HD74S20 

185-21 




4100 

74S65 

Fairchild 

74S65- 

188-81 


Hitachi 

HD7404 

170-131 


National 

DM74S20 

185-22 




198-178 


Hitachi 

HD74S65 

188-82 


in 

in7404 

170-133 


Signetics 

74S20 

185-23 




608-97 


National 

DM74S65 

188-83 


Motorola 

M04O4 

170-138 


Tl 

SN74S20 

185-25 

J 



869-77 


Signetics 

74S65 

188-84 


National 

DM7404 

170-140 

748200 

National 

DM748200 

★ 704 

74S331 

Tl 

8N748331 

4101 


Tl 

SN74S65 

s 188 -86 


Raytheon 

7404 

170-143 



MM74S200 

618-34 




4101 

74S74 

Fairchild 

74S74 

'181-184 


Signetics 

7404 

170-144 


Signetics 

74S200 

618-41 




4101 


Hitachi 

HD74S74 

181-185 


SW 

SW7404 

170-146 

74S201 

Signetics , 

74S201 

618-42 




198-180 


National 

DM74S74 

181-18,6 


Telefunken TL7404N 

170-147 


Tl 

SN74S201 

618-72 




608-99 


Signetics 

74S74 

181-187 


Tl 

SN7404 

170-149 

74S208 

National 

DM748206 

★ 751 




869-79 


Tl 

SN74S74 

181-189 


Toshiba 

TC7404 

149-55' 




618-65 

74S37 

Signetics 

74S37 

186-161 

74S85 

Signetics 

74S85 

170- 7 


TRW 

7404 

170-151 

74S209 

Tl 

SN74S209 

623-12 


Tl 

SN74S37 

186-160 


Tl 

SN74S85 

170-10 

7405 

Fairchild 

7405 

171- 8 

74S214 

Tl 

SN74S214 

622-84 

74S370 

National 

DM74S370 

* 729 

74S86 

Fairchild 

74S86 

189-106 


Ferranti 

ZN7405 

171-12 

74S22 

Fairchild 

74S22 

185-137 




625-35 


Hitachi 

HD74S86 

189-107 


Hitachi 

HD7405 

171-14 


Ferranti 

ZN74S22 

185-139 


Tl 

SN74S370) 

625-46 


National 

DM74S86 

189-108 


in 

in7405 

171-16 


Hitachi 

HD74S22 

185-140 

74S371 

National 

DM74837i 

*731 


Signetics 

74S86 

189-110 


Motorola 

MC7405 

171-18 


National 

DM74S22 

185-141 




624-96 


Tl 

SN74S86 

189-113 


National 

DM7405 

171-20 


Signetics 

74S22 

185-142 


Tl 

SN74S371 

624-101 

74S89 

Signetics 

74S89 

616-103 


Raytheon 

7405 

171-22 


Tl 

SN74S22 

185-144 

74S373 

Tl 

SN74S373 

191-29 

740 

Fairchild 

mA740^\ 

H 99- 2 


Signetics 

7405 

171-23 

74S225 

Tl 

SN74S225 

192-62. 

74S374 

Tl 

SN74S374 

182-105 



mA740C 

552-28 


SW 

SW7405 / 

171-25 




608-33 

74S38 

Signetics 

74S38 

187-118 



mA740M 

551-30 


Telefunken TL7405 

171-26 

74S226 

Tl 

SN74S226 

200-185 

^ 1 

Tl 

SN74S38 

187-117 


Intersil 

740 

550-48 


Tl / 

SN7405 

171-30 

74S240 

Tl 

SN74S240 

201-32 

74S381 

Tl 

SN74S381 

169-76 




551-31 


-TRW 

7405 

171-32 

74S241 

Tl 

SN74S241 

201-41 

74S387 

National 

DM748387 

*708 



740C 

551-35 

740531 

Telefunken TL740531 

171-27 

74S251 

AMD 

SN74S251 

194-182 




610-81 




552-29 

740533 

Telefunken TL740533 

171-28 


Fairchild 

74S251 

194-184 


Tl 

8N748387 

*861 


National 

LH740A 

550-47 

7406 

Fairchild 

7406 

178-86 


Hitachi 

HD74S251 

194-185 




610-102 



LH740AC 

551-34 


Hitachi 

HD7406 

178-87 


National 

DM74S251 

194-186 

74S40 

Fairchild 

74S40 

185-88 


Signetics 

mA740C 

552- 2 


in \ 

in7406 

178-89 


Signetics 

74S251 

194-187 


Hitachi 

HD74S40 

1 185-89 



TCA740 

521-76 


Motorola 

MC7406 

178-91 


Tl 

SN74S251 

194-189 


National 

DM74S40 

185-90 

7400 

Fairchild 

7400 

186-52 


National 

DM7406 

178-93 

74S253 

AMD 

SN74S253 

194- 4 


Signetics 

74S40 

185-91 


Ferranti ‘ 

ZN7400 

186-56 


Signetics 

7406 

178-94 


Fairchild 

74S253 

194- 6 


Tl 

SN74S40 

185-93 


Hitachi 

HD7400 

186-58 


SW 

SW7406 

178-96 


National 

DM74S253 

194- 7 

74S412 

Tl 

SN74S4t2 

191-31 


in 

in7400 

186-60 


Telefunken TL74Q6 

178-97 


Signetics 

74S253 

194- 8 




871-26 


Motorola 

MC7400 

186-67 


Tl 

SN7406 

178-99 

74S257 

AMD 

SN74S257 

193-58 

74S428 

Tl 

SN74S428 

87^67 




1113- 2 


TRW 

7406 

178-101 


fairchild 

74S257 

193-60 

74S470 

National 

bM748470 

*718 


National 

DM7400 

186-69 

7407 

Fairchild 

7407 

178-42 


National 

DM74S257 

193-61 




611-29 




! 92- 3 


Hitachi 

HD7407 

178-43 


Signetics 

74S257 

193-63 


Tl 

8N74S470 

*862 


Raytheon 

7400 

18,6-72 


in 

in7407 

178-45 


Tl 

SN74S257 

193-69 




611-35 


Signetics 

7400 

186-73 


' Motorola 

MC7407 

’ 178-47 

74S258 

AMD 

SN74S258 

193-32 

748471 

National 

DM748471 

*718 


SW 

SW7400 

186-75 


National 

DM7407 

178-49 


Fairchild 

74S258 

193-34 




611-30 


Telefunken TL7400 

186-76 


Signetics 

7407 

178-50 

74S260 

National 

DM74S260 

190-56 


Tl 

8N748471 

*862 


Tl 

SN7400 

186-78 


SW 

SW7407 ( 

178-52 


Signetics 

74S260 

190-57 




611-36 




f 95-22 


Telefunken TL7407 

178-53 


Tl 

SN74S260 

190-61 

74S472 

National 

DM748472 

*702 


Toshiba 

TC7400 

154-129 


Tl 

SN7407 

178-55 

748270 

National 

DM748270 

*729 




*722 


TRW 

7400 

186-80 


TRW 

7407 

178-57 




625-34 




612-36 

7401 

Fairchild 

7401 

186-166 

7408 

Fairchild 

7408 

183-162 


Tl 

SN74S270 

. 625-45 


Tl 

8N74S472 

*863 


Ferranti 

ZN7401 

186-171 


Ferranti 

ZN7408 

183-164 

748271 

Naticmal 

DM748271 

*731 




612-20 


in 

in7401 

. 186-177 


in 

in7408 

183-167 




624-95 

74S473 

National 

DM74S473 

* 702 


Motorola 

MC7401 

186-181 


Motorola 

MC7408 

183-169 


Tl 

SN74S271 

624-100 




*722 


National 

DM7401 

186-185 


National 

DM7408, 

183-171 

74S274 

Tl 

SN74S274 

168-139 




612-34 


Raytheon 

7401 

186-189 


Raytheon 

7408 

183-173 

74S275 

Tl 

SN74S275 

168-182 


Tl 

8N748473 

*863 


Signetics 

7401 

187- 4 


Signetics 

7408 

183-174 

74S280 

Rational 

DM74S280 

199-159 




612-24 


SW 

SW7401 

187- 6 


SW 

SW7408 

' 183-176 


Signetics 

74S280 

199-16Q 

748474 

Tl 

8N748474 

*864 


Telefunken TL7401 

, 187- 8 


Telefunken TL7408 

183-177 


Tl 

SN74S280 

199-163 




612-30 


Tl 

SN7401 

187-16 


Tl 

SN7408 

183-179 

74S281 

National 

DM74S281 

169-118 

748475 

Tl 

8N748475 

*864 


TRW 

74ai 

187-20 


TRW 

7408 

183-181 


Tl 

SN74S281 

169-120 




612-28 

7401 SI 

Telefunken TL7401S1 

187- 9 

7409 

Fairchild 

7409 

184-23 

74S283 

Tl 

SN74S28| 

168-89 

748481 

Tl 

8N748481 

4098 

7401 S3 

Telefunken TL7401S3 

18^10 


Ferranti 

ZN7409 

184-25 

748287 

Natioi^al 

DM748287 

*708 




4098 

7402 

Fairchild 

7402 

190-93 


in 

In7409 

184-28 



610-82 




169-153 


Hitachi 

HD7402 

J 90-97 

\ - ^ 

Motorola 

MC7409 

184-30 


Tl 

8N748287 

iaei 



> 

869-71 


in 

in7402 

190-99 


National 

DM7409 

184-32 




611- 3 

74848? 

Tl 

SN74S482 

4099 


Motorola 

MC7402 

190-10^ 


Raytheon 

7409 

184-34 

748288 

Natiimal 

DM748288 

* 706 




4099 


National 

DM7402 

190-105 


Signetics 

7409 

184-35 




610^ 5 




201-56 


Signetics 

7402 

190-106 


SW 

SW7409 

184-37 


Tl 

SN74S288 

610-45 




869-74 


SW 

SW7402 

„ 190-109 


Telefunken TL7409 

184-38 
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7409 

Tl 

SN7409 

184-41 

7410 

TRW 

7410 

185-175 

74123 

Raythebn 

74123 

195-161 

74148 

National 

DM74148 

199-92 


TRW 

7409 

184-43 

74100 

Motorola 

MC74100 

191-36 


Signetics 

74123 

195-162 


Signetics 

74148 

199-93 

7409S1 

Telefunken TL7409S1 

184-39 


Signetics 

74100 

191-37 


SW 

SW74123 

195-164 


Telefunken TL74148 

199-95 

741 

AD 

AD741 

#575 


SW 

SW74100 

191-39 


Telefunken TL74 123 

195-165 


Tl 

SN74148 

199-99 




#575 


Telefunken TL74100 

191-40 


Tl 

SN74123 

195-167 




871-146 




529-26 


Tl 

SN74100 

191-42 


TRW 

74123 

195-168 

7415 

Raytheon 

7415 

183-124 




544-41 

74104 

Fairchild 

74104 

179-80 

74124 

in 

in74124 

195-186 

74150 

Fairchild 

74150 

195- 4 



AD741C 

#575 


SW 

SW74104 

179-83 

74125 

Fairchild 

74125 

170-34 




1 96.18 




546-37 


Telefunken TL74104 

179-84 


Hitachi ^ 

HD74125 

170-35 


Ferranti , 

ZN74150 

195-6 



AD741J 

#575 

74105 

Fairchild 

74105 

179-81 


National 

DM74125 

170-39 


Hitachi 

HD74150 

195- 8 




540-47 


Telefunken TL74105 

179-85 


Signetics 

74125 

170-40 


in 

in74150 

195-10 



AD741K 

#575 

74107 

Fairchild 

74107 

180-176 


Telefunken TL74125 

170-42 


Motorola 

MC74150 

195-12 




538-48 


Ferranti 

ZN74107 

180-180 


Tl 

SN74125 

170-45 


National 

DM74150 

195-14 



AD741L 

#575 


Hitachi 

HD74107 

180-183 

74126 

Fairchild 

74126 

170-56 


Raytheon 

74150 

195-16 




534-49 


in 

in74107 

180-187 


Hitachi 

. HD74126 

170-57 


Signetics 

74150 

195-17 



AD741S 

# 575 


Motorola 

MC74107 

180-191 


National 

DM74126 

170-65 


SW 

SW74150 

195-19 




538-46 


National 

DM74107 

180-195 


Signetics 

74126 

170-66 


Telefunken TL74150 

195-20 


AMD 

SSS741 

538-15 


Signetics 

74107 

180-197 


Telefunken TL74126 

170-68 


Tl 

SN74150 

195-22 



SSS741C 

544- 2 


Telefunken TL74107 

181- 6 


Tl 

SN74126 

170-70 


TRW 

74150 

195-23 



741 

529-25 


Tl 

SN74107 

181-10 

74128 

Signetics 

74128 

179-14 

74151 

Fairchild 

74151 

194-87 



741M 

544-40 

74109 

Fairchild 

74109 

180-59 




387-38 


Ferranti 

ZN74151 

194-89 


Fairchild 

mA741 

529-27 


National 

DM74109 

180-63 


Telefunken TL74128 

179-15 


Hitachi 

HD74151 

194-92 




1 98-16 


Signetics 

74109 

180-64 


Tl 

SN74128 

179-17 


in 

in74151 

194-94 



mA741AM 

535- 3 


Tl 

SN74109 

180-67 




387-39 


Motorola 

MC74151 

194-9^ 



mA741C 

546-38 

7411 

Fairchild 

7411 

183-75 

74129 

Telefunken TL74129 

175-39 


National 

DM74151A 

194-98 



mA741EC 

535- 4 


Intersil 

7411C 

538-47 

7413 

Fairchild 

7413 

200-49 


Raytheon 

74151 

194-100 


/ 

/iA741M 

544-42 


\TT 

in7411 

183-77 


Ferranti 

ZN7413 

200-51 


Signetics 

74151 

194-101 


Intersil 

741 

529-29 


National 

DM7411 

,183-79 


rtf 

in7413 

200-54 


SW 

SW74151 

194-103 




544-43 


Raytheon 

7411 

183-81 


National 

DM7413 

200-56 


Telefunken TL74151 

194-104 



741C 

546-40 


Signetics 

7411 

183-82 


Signetics 

7413 

200-57 


Tl 

SN74151A 

194-106 



741 CHS 

547- 2 

74110 

Telefunken TL74110 

179-126 


SW 

SW7413 

200-59 


TRW 

74151 

194-107 



741CLN 

546-23 


Tl 

SN74110 

179-132 


Tl 

SN7413 

200-61 

74152 

Fairchild 

74152 

.194-30 



741LN 

545- 2 

74111 

Telefunken TL741 1 1 

181-106 


TRW 

7413 

200-66 


Motprola 

MC74152 

194-32 



741MHS 

545-33 


Tl 

SN74111 

181-108 

74130 

in 

in74130 

178-109 


Raytheon 

74152 

194-38 


ITT 

ITT741 

529-30 


TRW 

74111 

181-109 

74131 

in 

in74131 

178-17 


TRW 

74152 

194-42 



ITT741-1 

544-44 

74115 

Telefunken TL74115 

181-115 

74132 

Fairchild 

74132 

200-79 

74153 

Fairchild 

74153 

193-115 



in741-5 

546-41 

74116 

Fairchild 

74116 

191-49 


Hitachi 

HD74132 

200-80 




1 96-18 


National 

LM741 

529-32 


^Signetics 

74116 

191-56 


National 

DM74132 

200-84 


Ferranti 

ZN74153 

193-117 




544-47 


Telefunken TL74116 

191-57 


Signetics 

74132 

200-85 


in 

in74153 

193-120 




1101-13 


Tl 

SN74116 

191-61 


Telefunken TL74132 

200-87 


Motorola 

MC74153 

193-124 




1101-13 

7411^ 

Ferranti 

ZN74118 

191-139 


Tl 

SN74132 

200-89 


National 

DM74153 

193-126 



LM741A 

540-42 


ITT 

in74118 

191-142 

74135 

in 

in74135 

200-112 


Raytheon 

^4153 

193-128 



LM741C 

546-43 


Telefunken TL741 18 

191-143 

74136 

Hitachi 

HD74136 

189-120 


Signetics 

74153 

193-133 



LM741E 

540-43 

74119 

Ferranti 

ZN74119 

191-140 


Raytheon 

74136 

189-122 


SW 

SW74153 

193-T35 


NPC 

SFC741C 

546-44 


Telefunken TL74119 

191-144 


Telefunken TL74136 

189-123 


Telefunken TL74153 

T93-136 


PMI 

PM741 

529-34 

7412 

Fairchild 

7412 

186-24 


Tl 

SN74136 

189-125 


Tl 

SN74153 

193-138 




544-48 


Ferranti 

ZN7412 

186-26 


TRW 

74136 

189-126 


TRW 

74153 

193-139 



PM741C 

546-45 


Hitachi 

HD7412 

186-27 

74137 

in 

in74137 

200-82 

74154 

AMD 

SN74154 

177-155 



SSS741 

529-35 


in 

in74l2 

186-29 

74138 

in 

in74138 

178-149 


Fairchild 

74154 

177-159 




538-16 


Raytheon 

7412 

186-31 

74139 

in 

in74139 

178-145 


Ferranti 

ZN74154 

177-161 



SSS741B 

540-41 


Signetics 

7412 

186-32 

7414 

Fairchild 

7414 

200-109 


in 

in74154 

177-166 



SSS741C 

546-14 


Telefunken TL7412 

186-34 


Hitachi 

HD7414 

200-110 


National 

DM74154 

177-170 



SSS741G 

544- 3 


Tl 

SN7412 

175-170 


National 

DM7414 

200-114 


Raytheon 

74154 

177-1761 


Raytheon 

RC741 

529-37 




186-36 


Signetics 

7414 

200:115 


Signetics 

74154 

177-177 




546-47 


TRW 

7412 

186-37 


Telefunken TL7414 

175-173 


SW 

SW74154 

177-179 



RM741 

544-50 

74120 

Tl 

SN74120 

200-22 . 




200-117 


Telefunken TL74154 

177-180 


RCA 

CA741 

529-36 

74121 

Fairchild 

74121 

195-31 


Tl 

SN7414 

200-119 


Tl 

SN74154 

177-184 




544-49 




I 96-18 

74141 

Fairchild 

74141 

382-15 


TRW 

74154 

177-185 



CA741CC 

546-46 


Ferranti 

ZN74121 

195-33 




H 96-18 

74155 

Fairchild 

74155 

176-174 


Signetics 

mA741 

529-40 


Hitachi 

HD74121 

195-35 


in 

in74141 

382-18 


Ferranti 

ZN74155 

176-176 




544-51 


in 

in74121 

195-37 


National 

DM74141 

382-20 


in 

in74155 

176-179 



M741G 

546-48 


Motorola 

MC74121 

195-39 


Telefunken TL74141 

382-21 


Motorola 

MC74155 

176-181 


Silicon G 

SG741 

529-39 


National 

DM74121 

195-41 


Tl 

SN74141 

382-22 


National 

DM74165 

176-183 




544-52 


Signetics 

74121 

195-42 

74142 

Telefunken- TL74 142 

175.169 


Raytheon 

74155 

176-185 



SG741C 

546-50 


SW 

SW74121 

195-44 

74143 

Telefunken TL74143 

175-179 


Signetics 

74155 

176-186 



SG741S 

545- .5 


Telefunken TL74121 

195-45 

74144 

Tl 

SN74144 

175-175 


SW 

SW74155 

176-188 



SG741SC 

546-18 


Tl 

SN74121 

195-47 

74145 

Fairchild 

74145 

176-109 


Telefunken TL74155 

176-189 


Teledyne S 741 B 

544-53 




H 96-15 


in 

in74145 

176-114 


Tl 

SN74155 

176-191 



741C 

546-51 


TRW 

74121 

195-49 


Motorola 

MC74145 

176-116 


TRW 

74155 

17fe-192 


-Tl 

mA741 

529-42 

74122 

Fairchild 

74122 

195^84 


National 

DM74145 

176-118 

74156 

Fairchild 

74156 

177-19 ‘ 



/iA741C 

546-55 




1 96-18 


Raytheon 

74145 

176-120 


Hitachi 

HD74156 

177-20 

7410 

Fairchild 

7410 

185-150 


Ferranti 

ZN74122 

195-86 


Signetics 

74145 

176-121 


in 

in74156 

177-22 


Ferranti 

ZN7410 

185-154 


in 

in74122 

195-88 


SW 

SW74145 

176-123 


Motorola , 

MC74156 

177-24 


Hitachi 

HD7410 

185-156 


Signetics 

74122 

195-89 


Telefunken TL74145 

176-31 


Natipnal 

DM74156 

177-26 


ITT 

in7410 

185-158 


SW 

SW74122 

195-90 




176-124 


Raytheon 

74156 

177-28 


Motorola 

MC7410 

185-162 


Telefunken TL74122 

195-91 


Tl 

SN74145 

176-126 


Signetics 

74156 

177-29 


National 

DM7410 

185-164 


Tl 

SN74122 

195-93 


TRW 

74145 

176-127 


SW 

SW74156 

177-31 


Raytheon 

7410 

185-167 

74123 

AMO 

SN74123 

195-152 

74147 

Hitachi 

HD74147 

199-107 


Telefunken TL74156 

177-32 


Signetics 

7410 

185-168 




1 96-10 


National 

DM74147 

199-109 


Tl 

SN74156 

177-34 


SW 

SW7410 

185-170 


Fairchild 

74123 

195-154 


Signetics 

74147 

199-110 


TRW 

74156 

177-35 


Telefuhken TL7410 

185-171 




1 96-18 

V 

Telefunken TL74147 

199-112 

74157 

AMD 

SN74157 

192-68 


Tl 

SN7410 

185-173 


Ferranti 

ZN74123 

195-156 


Tl 

SN74147 

199-114 


Fairchild 

74157 

192-72 


Toshiba 

TC7410 

154-89 


National 

DM74123 

195-159 

74148 

Hitachi 

HD74148 

199-86 


Ferranti 

ZN74157 

192-74 


f Indicates page number in Application Note Directory 
it Indicates additional data is provided on the page noted 
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PART NUMBER INDEX 


Base 

Number 

Source 

Device 

Page-Line 

Bate 

Number 

Source 

Oovico 

Pago-Unc 

74157 

Hitachi 

HD74157 

192-75 

74164 

Signetics 

74164 

631-74 

/ 

ITT 

in74157 

192-78 


Telefunken TL74164 

197-174 


Motorola 

MC74167 

192-83 


Tl 

SN74164 

197-176 


National 

DM74157 

192-87 

74165 

Fairchild 

74165 

197-115 


Raytheon 

74157 

192-93 




631-38 


Signetics 

74157 

192-96 




f 96-18 


SW 

SW74157 

192-98 



\ 

f 96-18 


Telefunken TL74157 

192-99 


Ferranti 

ZN74165 

197-117 


Tl 

SN74157 

192-101 


National 

DM74165 

197-119 

74158 

Raytheon 

74158 

192-171 


Raytheon 

74165 

197-121 


Signetics 

74158 

192-172 




631-40 

74159 

Raytheon 

74159 

177-191 


Signetics 

74165 

197-122 


Tl 

SN74159 

178- 4 




631-42 

7416 

Fairchild 

7416 

178-61 


Telefunken TL74 165 

197-124 


Hitachi 

HD7416 

178-62 


Tl 

SN74165 

197-126 


ITT 

in7416 

178-68 




631-44 


Motorola 

MC7416 

178-70 

74166 

Fairchild 

74166 

197-138 


National 

DM7416 

178-72 




631-46 


Signetics 

7416 

178-75 


Ferranti 

ZN74166 

197-140 


SW , 

SW7416 

178-77 


Hitachi 

HD74166 

197-141 


Telefunken TL74 16 

178-78 


National 

DM74166 

197-143 


Tl 

SN7416 

178-80 




631-48 


TRW 

7416 

178-82 


Raytheon 

74166 

197-145 

74160 

AMD 

SN74160 

174-25 




631-50 


Fairchild 

74160 

174-29 


Signetics 

74166 

197-146 


Hitachi 

HD74160 

174-30 




631-52 


in 

in74160; 

174-32 


Telefunken TL74 1 66 

, 197-148 


National 

DM74160 

174-36 


Tl 

SN74166 

197-150 


Raytheon 

74160 

174-40 

i 



631-54 


Signetics 

74160 

174-43 

74167 

Telefunken TL74167 

199-70 


Telefunken TL74160 

174-4r 


Tl 

SN74167 

199-72 


Tl 

SN74160 

174-49 

7417 

Fairchild 

7417 

178-23 




f 91- 8 


Hitachi 

HD7417. 

178-24 


TRW 

74160 

174-50 


in 

ITT7417 

178-26 

74161 

AMD 

SN74161 

172-91 


Motorola 

MC7417 

178-28 

\ 

Fairchild ' 

74161 

172-97 


National 

DM7417 

178-30 


Ferranti 

ZN74161 

172-99 


Signetics 

7417 

178-31 


Hitachi 

HD74161 

172-100 


SW 

SW7417 

178-33 


ITT 

in74161 

172-103 


Telefunken TL7417 

178-34 


National 

DM74161 

172-107 


Tl 

SN7417 

; 178-36 


Raytheon 

74161 

172-113 


TRW 

7417 

178-38 

f 

Signetics 

74161 

172-114 

74170 

Fairchild 

74170 

191-177 


Telefunken TL74161 

172-116 




616-15 


Tl 

SN74161 

172-120 


Ferranti 

ZN74170 

191-179 




5 91-8 




616-19 


TRW 

74161 ' 

172-121 


National 

DM74170 

191-181 

74162 

AMD 

SN74162 

174-85 




616-25 


Fairchild 

74162 

174-87 


Raytheon 

74170 

191-183 


Hitachi 

HD74162 

174-88 




6116-21 


in 

in74162 

174-90 


Signetics 

74170 

19f-184 


National 

DM74162 

174-92 


Telefunken TL74 170 

191-186 


Raytheon 

74162 

174-94 


Tl 

SN74170 

192- 4 , 


Signetics 

74162 

174-95 




616-35 ' 


Telefunken TL74 162 

174-97 

741 72 

Signetics 

74172 

192-36 


Tl 

SN74162 

174-99 


Telefunken TL74 172 

192-37 




t 91- 8 


Tl 

SN74172 

192-38 


TRW 

74162 ' 

174-100 




616-43 

74163' 

AMD \ 

SN74163 

172-45 

74173 

National 

DM74173 

182- 9 


Fairchild 

74163 

172-47 


Telefunken TL74173 

182-16 


Ferranti 

ZN74163 

172-49 


Tl 

SN74173 

175-180 


Hitachi 

HD74163 

172-50 




1, 182-18 

/ 

in 

in74163 

172-52 

74174 

AMD 

SN74174 

182-151 


National 

DM74163 

172-54 


Fairchild 

74174 

182-153 


Raytheon 

74163 

172-56 


Ferranti 

ZN74174 

182-156 


Signetics 

74163 

172-57 


Hitachi 

HD74174 

182-157 


TdlefunkenTL74163 

172-59 


National 

DM74174 

182-159 


Tl 

SN74163 

172-61 


Raytheon 

74174 

182-161 




t 91- 8 


Signetics 

74174 

182-162 


TRW 

74163 

172-62 


SW 

SW74174 

182-164 

74164 

AMD 

SN74164 

197-156 


Telefunken TL74 174 

182-165 


Fairchild 

74164 

197-158 


Tl 

SN74174 

182-167 




631-67 

74175 

AMD 

SN74175 

182-24 




1 96-18 


Faifchild 

74175 

182-26 




t 96-18 

(' 

Ferranti 

ZN74175 

182-28 


Ferranti 

ZN74164 

197-161 

i 

Hitachi 

HD74175 

182-29 


Hitachi 

HD74164 

197-160 


National 

DM74175 

182-31 


in 

ltT74164 

197-163 


Raytheon 

74175 

182-33 


Motorola 

MC74T64 

197-165 


Signetics 

74175 

182-34 



MC74164A 

631-60 


SW 

SW74175 

182-36 


National 

DM74164 

197-169 


Telefunken TL74175 

182-37 


Raytheon 

74164 

197-171 


Tl 

SN74175 

182-39 




631-73 

74176 

Fairchild 

74176 > 

173-160 


Signetics 

74164 

197-172 


Motorola 

MC>4176 

173-165 


Baca 

Number 

Source 

Device 

Pege-Line 

Bate 

Number 

Source 

Dcvico 

Page-Line 

74176 

National 

DM74176 

173-172 

74191 

Signetics 

74191 

172.-190 


Signetics 

74176 

173-180 


Telefunken TL74191 

172-191 


Telefunken TL74176 

173-186 


Tl 

SN74191 

172-193 


Tl 

SN74176 

173-190 

74192 

AMD 

SN74192 

175-19\ 

74177 

Fairchild 

74177 

171-174 


Fairchild 

74192 

175-21 


Motorola 

MC74177 

171-182 




1 96-18 


National 

DM74177 

171-190 


Ferranti 

ZN74192 

175-23 


Signetics 

74177 

172- 9 


in 

in74192 

175-26 


Telefunken TL74 177 

172-15 


Motorola 

MC74192 

175-28 


Tl 

SN74177 

172-19 


National 

DM74192 

175-32 

74178 

Fairchild 

74178 

197-12 


Raytheon 

74192 

175-34 




629-96 


Signetics 

74192 , 

, 175-37 


Telefunken TL74178 

197-19 


Telefunken TL74192 

173-187 


Tl 

SN74178 

197-21 


Tl 

SN74192 

175-41 




629-116 

74193 

AMD 

SN74193 

173-29 

74179 

Fairchild 

74179 

197-26 


Fairchild 

74193 

173-33 




629-97 




K 96-18 


Telefunken TL74t79 

197-33 


Ferranti 

ZN74193 

173-35 


Tl 

SN74179 

197-35 


in 

in74193 

173-38 




629-117 


Motorola 

MC74193 

173-40 

74180 

Fairchild 

74180 

199-129 




f 108-20 


Ferranti 

ZN74180 

199-131 


National 

DM74193 

173-44 


Hitachi 

HD74180 

199-133 


Raytheon 

74193 

173-48 


in 

in74180 

199-135 


Signetics 

74193 

173-49 


Motorola 

MC74180 

199-137 


SW 

SW74193 

173-51 


National 

DM74180 

199-139 


Telefunken TL74193 

173-52 


Raytheon 

74180 

199-141 


Tl 

SN74193 

173-54 


Signetics 

74180 

198-147 

74194 

AMD 

SN74194 

196-109 


SW 

SW74180 

199-148 




629-90 


Tl 

SN74180 

199-151 


Fairchild 

74194 

196-111 


TRW 

74180 

199-152 




629-98 

74181 

AMD 

SN74181 

169-10 


Ferranti 

ZN74194 

196-113 


Tairchild 

74181 i 

169-14 


Hitachi 

HD74194 

, 196-114 




r 96-18 


in 

in74194 

, 196-116 


Ferranti 

ZN74181 

169-16 




629-102 


Motorola 

MC74181 

169-19 


National 

DM74194 

196-118 


National 

DM74181 

169-21 


Raytheon 

74194 , 

196-120 


Raytheon 

74181 

169-23 




629-106 


Signetics 

74181 

169-26 


Signetics 

74194 

196-121 


Telefunken TL741 81 

169-29 




629-109 


Tl 

SN74181 

169-31 


Telefunken TL74 194 

196-123 

74182 

AMD 

SN74182 

169-81 


Tl 

SN74194 

196-125 


Fairchild 

74182 

169-85 




629-118 




1 96-18 

74195 

AMD 

SN74195 

196- 7 


in 

in74182 

1j69-88 




629-120 


Motorola 

MC74182 

169-90 


Fairchild 

74195 

\ 196-11 

( 

National 

DM74182 

169-92 


in \ 

in74195 

196-16 


Raytheon 

74182 

169-86 




630-11 


Signetics 

74182 

169-97 


Motorola 

MG74195 

196-19 


SW 

SW74182 

169-99 




630-13 


Telefunken TL74182 

169-100 


National 

DM74195 

196-23 


Tl 

SN74182 

169-102 


Raytheon 

74195 

196-27 

74184 

Ferranti 

ZN74184 

200- 4 




630-23 


National 

DM74184 

200- 6 


Signetics 

74195 

196-30 


Telefunken TL74 184 

200- 7 




630-24 


Tl 

SN74184 

200- 9 


Telefunken TL74195 

, 196-32 




607-27 


Tl 

SN74195 

196-36 




H 87-17 




630-27 




K 87-17 

74196 

Fairchild 

74196 

173-162 

74185 

National 

DM74 185A 

200-15 


National 

DM74196 

173-173 


Telefunken TL74 1 85 

200-17 


Signetics 

74196 

173-182 


Tl 

SN74185A 

200-19 


Tl 

SN74196 

173-191 




607-39 

74197 

Fairchild 

74197 

171-175 




f 87-17 


Ferranti 

ZN74197 

171-177 




f 87-17 


National 

DM74197 

171-188 

74186 

tl 

SN74188 

610-59 


Signetics 

74197 

172-11 

74187 

National 

DM74187 

624-66 


Telefunken T174 197 

172-16 


Tl 

SN74187 

624-70 


Tl 

SN74197 

172-20 

74188 

Tl 

SN74188A 

610-33 

74198 

Fairchild 

74198 

197-83 

74190 

Fairchild 

74190 

1)4-171 




631-16 


Hitachi 

HD74190 

174-172 


Hitachi 

HD74198 

197-84 


in 

in74190 

174-174 


National 

DM74198 

197-86 


National 

DM74190 

174-176 




631-20 


Raytheon 

74190 

174-178 


Raytheon 

74198 

197-88 


Signetics 

74190 

174-179 




; 63 1-24 


Telefunken 74190 

174-181 


Signetics 

74198 

197-89 


Tl 

SN74190 

174-183 




531-26 

74191 

Fairchild 

74191 

172-179 


Telefunken TL74 198 

197-91 


Ferranti 

ZN74191 

172-181 


Tl 

SN74198 

197-93 


Hitachi 

HD74191 

172-182 




631-32 


in 

in74191 

172-184 

74199 

Fairchild 

74199 

197-69 


National 

DM74191 

172-186 




631-17 


Raytheon 

74191 

172-188 


National 

DM74199 

197-72 
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1C MASTER 


BaM 

Number 

Sourca 

DeviM 

Page-Line 

Bet# 

Number 

Source 

Dovice 

Pago-Lino 

Bom 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Pege-Line 

74199 

National 

0M74199 

631-21 

74279 

Signetics 

74279 

191-121 

7437 

SW 

SW7437 

186-139 

74456 

Motorola 

MC74456 

168-95 


Raytheon 

74199 

197-Z4 


Telefunken TL74279 

191-122 


Telefunken TL7437 

186-140 

7446 

Fairchild 

7446 

380-114 




631-25 


Tl 

SN74279 

191-124 


Tl 

SN7437 

186-142 




H 96-18 


Signetics 

74199 ^ 

197-75 

7428 

Ferranti 

ZN7428 

190-95 


TRW 

7437 

186-144 


in 

in7446 

380-119 




631-27 


in 

in7428 

190-101 

74376 

Tl 

SN74376 

181-107 


Motorola 

MC7446 

380-121 


Telefunken TL74199 

197-77 


Signetics 

7428 

190-108 




181-119 


National 

DM7446A 

380-123 


Tl 

SN74199 

, 197-79 


Teleifunken TL7428 

190-111 

7438 

Fairchild 

7438 

187-81 




1 95-12 




631-33 


Tl 

SN7428 

190-115 


Ferranti 

ZN7438 

187-84 


Signetics 

7446 

380-124 

742 

Exar 

XR742 

573-162 

74283 

Fairchild 

74283 

168-33 


in 

in7438 

187-87 


SW 

SW7446 

380-125 


Fairchild 

mA742 

t116- 3 


Raytheon 

74283 

168-46 


Motorola 

MC7438 

187-89 



SW7446A 

380-126 



mA742C 

573-163 


Telefunken TL74283 

168-51 


National 

DM7438 

187-91 


Telefunken TL7446 

380-127 

7420 

Fairchild 

7420 

184-150 


Tl 

SN74283 

168-55 


Signetics 

7438 

187-92 


Tl 

SN7446A 

380-130 


Ferranti 

ZN7420 

184-153 




f 87-17 


SW 

SW7438 

187-96 

74460 

Motorola 

MC74460 

200-168 


Hitachi 

HD7420 

184-156 




1123-11 


Telefunken TL7438 

187-97 

74467 

National 

DM74467A 

f 95-12 


ITT 

in7420 

184-158 

74284 

Telefunken TL74284 

168-147 


TL 

SN7438 

187-99 

74468 

Motorola 

MC74468 

198-104 


Motorola 

MC7420 

184-162 


Tl 

SN74284 

168-149 


TRW 

7438 

187-101 




398-129 


National 

0M7420 

184-164 




1 87-17 

7439 

Fairchild 

7439 

187-82 

7447 

Fairchild 

7447 

380-85 


Raytheon 

7420 

184-167 




1123-11 


Signetics 

7439 

187-93 




1 96-18 


Signetics 

7420 

184-168 

74285 

Telefunken TL74285 

168-152 

74390 

Tl 

SN74390 

174-145 


in 

in7447 

380-90 


SW 

SW7420 

184-170 


Tl 

SN74285 

168-154 

74393 

Tl 

SN74393 

171-165 


Motorola 

MC7447 

380-92 


Telefunken TL7420 

184-171 




1 87-17 

7440 

Fairchild 

7440 

185-28 


National 

DM7447A 

380-94 


Tl 

SN7420 „ 

184-173 




1123-11 


Ferranti 

ZN7440 

185-32 


Signetics 

7447 

380-97 


Toshiba 

TC7420 

154-46 

74290 

Fairchild 

74290 

173-109 


Hitachi 

HD7440 

185-34 


SW 

SW7447 

380-98 


TRW 

. 7420 

184-175 


Tl 

SN74290 

173-127 


in ' 

in7440 

185-36 



SW7447A 

380-99 

74200 

Telefunken TL74200 

618-87 


TRW 

74290 

173-136 


Motorola 

MC7440 

185-40 


Telefunken TL7447 

380-102 

7421 

Fairchild 

7421 

183-33 

74293 

Fairchild 

74293 

171-117 


National 

DM7440 

185-42 


Tl 

SN7447A 

380-107 


ITT 

ITT7421 

183-35 


Tl 

SN74293 

171-138 


Signetics 

7440 

185-44 

7448 

Fairchild 

7448 

380-27 


Raytheon 

7421 

183-37 


TRW 

74293 

171-141 


SW 

SW7440 

185-46 




H 96-18 


Signetics 

7421 

183-38 

74298 

Fairchild 

74298 

182-109 


Telefunken TL7440 

185-47 


in 

in7448 

380-31 

7422 

Fairchild 

7422 

185-96 




192-143 


Tl 

SN7440 

185-49 


Motorola 

MC7448 

380-33 


Hitachi 

H0742!2 

185-97 


Signetics 

74298 

192-144 


TRW / 

7440 , 

185-51 


National 

DM7448 

380-37 


Raytheon 

7422 

185-99 


Telefunken TL74298 

182-110 

74408 

Motorola 

MC74408 

199-119 


Signetics 

7448 

380-42 


Telefunken TL7422 

185-100 




192-1-46 

7441 

Fairchild 

7441 

382- 3 


SW 

SW7448 

380-45 


Tl 

SN7422 

185-102 


Tl 

SN74298 

182-112 


in 

in7441 

382- 5 


Telefunken TL7448 

380-46 

74221 

AMO 

SN74221 

195-107 




192-148 


Motorola 

MC7441 

382- 8 


Tl 

SN7448 

380-51 


Signetics 

74221 

195-108 

7430 

Fairchild 

7430 

184-75 


National 

DM744 1A 

382-10 

7449 

Fairchild 

7449 

380-58 


Tl 

SN74221 

195-111 


Ferranti 

ZN7430 

184-79 

7442 

Fairchild 

7442 

176-42 




I 96-18 

7423 

Fairchild 

7423 

190-44 


Hitachi 

HD7430 

184-81 




K 96-18 


Motorola 

MC7449 

380-62 


National 

DM7423 

190-46 


ITT 

in7430 

184-83 


Ferranti 

ZN7442 

176-48 


Tl 

SN7449 

380-71 


SW 

SW7423 

190-47 


Motorola 

MC7430 

184-85 


Hitachi 

HD7442 

176-50 

74490 

Tl 

SN74490 

174-146 


Telefunken TL7423 

190-48 


National 

DM7430 

184-87 


in 

in7442 

176-52 

74492 

Tl 

SN74492 

11112- 1 


Tl 

SN7423 

190-50 


Signetics 

7430 

184-88 


Motorola 

MC7442 

176-56 

74495 

Tl 

SN74495 

11112- 1 

74232 

Signetics 

74232 

200-105 


SW 

SW7430 

184-90 


National 

DM7442 

176-60 

7450 

Fairchild 

7450 

188-173 

74246 

Tl 

SN74246 

380-131 


Telefunken TL7430 

184-91 


Raytheon 

7442 

176-64 


Ferranti 

ZN7450 

188-179 

74247 

Tl ^ 

SN74247 

380-108 


Tl 

SN7430 

184-93 


Signetics 

7442 

176-73 


Hitachi 

HD7450 

188-181 

74248 

Tl 

SN74248 

380-52 


TRW 

7430 

184-95 


SW 

SW7442 

176-80 


in 

in7450 

188-183 

74249 

Tl 

SN74249 

380-72 

7432 

Fairchild 

7432 

189-182 


Telefunken TL7442 

176-81 


Motorola 

MC7450 

188-187 

7425 

Fairchild 

7425 

190-30 


Ferranti 

ZN7432 

189-184 


Tl 

SN7442A . 

176-85 


National 

DM7450 

188-189 


Ferranti 

ZN7425 

190-32 


Hitachi 

HD7432 

189-185 

74425 

Tl 

SN74425 

170-46 


Signetics 

7450 

189- 4 


ITT 

ITT7425 

190-34 


in 

in7432 

189-187 

74426 

Tl 

SN74426 

170-72 


SW 

SW7450 

189- 6 


National 

DM7425 

190-36 


National 

DM7432 

189-189 

7443 

Fairchild 

7443, 

175-184 


Telefunken TL7450 

189- 7 


SW 

SW7425 

190-37 


Signetics 

7432 

189-190 




1 96-18 


Tl 

SN7450 

189- 9 


Telefunken TL7425 

190-38 


SW 

SW7432 

190- 4 


' Hitachi 

HD7443 

175-186 


TRW 

7450 

189-11 


Tl 

SN7425 

190-40 


Telefunken TL7432 

190- 3 


in 

in7443 

175-188 

7451 

Fairchild 

7451 

188-89 

74251 

National 

DM74251 

194-158 


Tl 

SN7432 

190- 6 


Motorola 

MC7443 

176- 4 


Ferranti 

ZN7451 

188-90 


Tl 

SN74251 

194-160 

7433 

in 

in7433 

190-152 


Raytheon 

7443 

176- 6 


Hitachi 

HD7451 

188-93 

74255 

Raytheon 

74255 

177-121 


Signetics 

7433 

190-153 


Signetics 

7443 

176- 7 


in 

in7451 

188-95 

74259 

AMO 

SN74259 

190-186 


Telefunken TL7433 

190-154 


SW 

SW7443 

176- 9 


Motorola 

MC7451 

188-97 


Tl 

SN74259 

191-10 


Tl 

SN7433 

190-156 


Telefunken TL7443 

176-10 


National 

DM7451 

188-99 

7426 

Fairchild 

7426 

178-113 

74351 

Tl 

SN74351 

194-191 


Tl 

SN7443A 

176-12 


Signetics 

7451 

188-100 


Hitachi 

Hp7426 

178-115 

74358 

Motorola 

MC74358 

163-156 

7444 

Fairchild 

7444 

176-19 


SW 

SW7451 

188-102 


ITT 

in7426 

178-117 

74365 

National 

DM74365 

170-85 




H 96-18 


Telefunken TL7451 

188-103 


Motorola 

MC7426 

178-119 




179-30 


Hitachi 

HD7444 

176-21 


Tl 

SN7451 

188-105 


National 

DM7426 

178-121 


Tl 

SN74365 

170-90 


in 

in7444 

176-23 


TRW 

7451 

188-107 


Signetics 

7426 

178-126 




179-32 


Motorola 

MC7444 

176-25 

7453 

Fairchild 

7453 

188-27 


SW 

SW7426 

, 178-132 

74366 

National 

DM74366 

171w83 


Raytheon 

7444 

176-27 


Ferranti 

ZN7453 

188-29 


Telefunken TL742 6 

178-133 




179-36 


Signetics 

7444 

176-29 


Hitachi 

HD7453 

188-32 


Tl 

SN7426 

178-135 


Tl 

SN74366 

171-88 


SW 

SW7444 

176-30 


in 

in7453 

188-34 


TRW/ 

7426 

178-137 




179-38 


Tl 

SN7444A 

176-33 


Motorola 

MC7453 

188-36 

74265 

Tl 

SN74265 

200-41 

74367 

National 

DM74367 

170-87 

7445 

Fairchild 

7445 

176-139 


National 

DM7453 

188-38 

7427 

Fairchild 

7427 

190-65 




179-42 


in 

in7445 

176-142 


Signetics 

7453- 

188-39 


Ferranti 

ZN7427 

190-67 


Tl 

SN74367 

170-91 


Motorola 

MC7445 

176-144 


SW 

SW7453 

188-41 


Hitachi 

HD7427 

190-68 




1 79-44 


National 

DM7445 

176-146 


Telefunken TL7453 

188-42 


National 

DM7427 

190-70 

74368 

National 

DM74368 

1 J1 -85 


Raytheon 

7445 

176-148 


Tl 

SN7453 

188-44 


Signetics 

7427 

190-71 




179-48 


Signetics 

7445 

176-149 


TRW 

7453 

'188-45 


SW 

SW7427 

190-72 


Tl 

SN74368 

171-89 


SW 

SW7445 

176-151 

7454 

Fairchild 

7454 

187-165 


Telefunken TL7427 

190-73 




179-50 


Telefunken TL7445 

176-152 


Ferranti 

ZN7454 

187-167 


Tl 

SN7427 

190-75 

7437 

Fairchild 

7437 

186-121 


Tl 

SN7445 

176-154 


Hitachi 

HD7454 

187-169 

74273 

Tl 

SN74273 

183-10 


Ferranti 

ZN7437 

186-123 


TRW 

7445 

176-155 


in 

in7454 

187-171 

7A276 

Tl 

SN74276 

181-122 


in 

in7437 

186-126 

74452 

Motorola 

MC74452 

174-140 


Motorola 

MC7454 

187-173 

74278 

Telefunken TL74278 

199-76 


Motorola 

MC7437 

186-128 

74453 

Motorola 

MC74453 

172-41 


National 

DM7454 

187-175 


Tl 

SN74278 

199-78 


National 

DM7437 

186-135 

74454 

Motorola 

MC74454 

175-71 


Signetics 

7454 

187-176 

74279 

Fairchild 

74279 

191-119 


Signetics 

7437 

186-137 

74455 

Motorola 

MC74455 

173-99 

V 


SW 

SW7454 

187-178 
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7454 

Telefunken TL7454 

187-179 

7474 

National 

DM7474 

181-142 




187-190 


Raytheon 

7474 

181-144 


Tl 

SN7454 

187-181 


Signetics 

7474 

181-145 


TRW 

7454 

187-182 


SW 

SW7474 

181-147 

746 

Fairchild 

mA746 

525.54 


Telefunken TL7474 

181-148 




1106-17 


Tl 

SN7474 

181-150 




1106-18 


TRW 

7474 

181-152 


National 

LM746 

525-84 

7475 

Fairchild 

7475 

191-87 

7460 

Fairchild 

7460 

188-175 




H 96-18 




189-27 


Ferranti 

ZN7475 

191-89 


Ferranti 

ZN7460 

189-29 


Hitachi 

HD7475 

191-91 


Hitachi 

HD7460 

189-31 


in 

in7475 

191-93 


in 

in7460 

189-33 


Motorola 

MC7475 

191-95 


Motorola 

MC7460 

189-35 


National 

DM7475 

1,91-97 


National 

DM74eO 

189-37 


Signetics 

7475 

191-98 

' 

Signetics 

7460 

189-38 


SW 

SW7475 

191-101 


SW 

SW7460 

189-40 


Telefunken TL7475 

191-102 


Telefunken TL7460 

189-41 


Tl 

SN7475 

191-104 


Tl 

SN7460 

189-43 


TRW 

7476 

191-106 


TRW 

7460 

' 189-45 

7476 

Fairchild 

7476 

181-58 

747 

AMD 

SSS747 

553-13 


Ferranti 

ZN7476 

181-62 



SSS747C 

553-54, 


iin 

in7476 

181-65 



74 7C 

554-54 


Motbrola 

MC7476 

181-73 



747M 

554-14 


National 

DM7476 

181-75 


Fairchild 

M747AM 

553-33 


Signetics 

7476 

181-76 



mA747C 

554-56 


SW 

SW7476 

181-78 



mA747EC 

553-34 


Telefunken TL74 7 6 

181-79 



mA747M 

554-17 


Tl 

SN7476 

181-81 


National 

LM747 

554-22 


Toshiba 

TC7476 

153-101 



LM747A 

553-35 


TRW 

7476 

181-83 



LM747C 

555- 4 

7477 

Fairchild 

7477 

191-72 



|.M747E 

553-36 




f 96-18 


PMI / 

PM747 

554-24 


Motorola 

MC7477 , 

191-74 



PM747C 

555- 6 


Signetics 

■7477 

191-75 



SSS747 

553-14 


Tl 

SN7477 

191-78 



SSS747B 

553-31 

7479 

Motorola 

MC7479 

181-T25 



SSS747C 

553-54 

748 

AMD 

748C 

546-26 



SSS747G 

654- 3 



748M ' 

545-17 


Raytheon 

RC747 

555-10 


Fairchild 

mA748C 

546-27 



RM747 

554-28 



/iA748M 

545-1.8 


RCA 

CA747 

554-26 


National 

LM748 

545-20 



CA747C 

555- 8 



LM748C 

545-21 


Signetics 

mA747 

554-31 


NPC 

SFC748C 

546-29 



mA747C 

555-12 


Plessey 

SL748 

546-30 


Silicon G 

SG747 

/ 554-32 


Raytheon RC748 

546-32 



SG747C 

555-14 



RM748 

545-23 


Teledyne S 747B 

554-34 


RCA 

CA748 

545-22 



74 7C 

555-16 



CA748C 

546-31 


Tl 

mA747C 

555-18 


Signetics 

mA748 

545-24 



mA747M 

554-36 



mA748C 

546-33 

7470 

Fairchild 

7470 

179-136 


Silicon G 

SG748 

545-25 


Ferranti 

ZN7470 

179-138 



SG748C 

546-34 


ITT 

in7470 

179-141 


Teledyne S 748B 

545-26 


Motorola 

MC7470 

179-143 



748C 

545-27 


National 

DM7470 

179-145 


Tl 

mA748C 

546-35 


Signetics 

7470 

179-146 



mA748M 

645-28 


SW 

SW7470 

179-149 

7480 

Fairchild 

7480 

/1 68- 4 


Telefunken TL7470 

179-150 

' 

in 

in7480 

168- 6 


Tl 

SN7470 

179-152 


Motorola 

MC7480 

168- 8 

7472 

Fairchild 

7472 

179-89 


Signetics 

7480 ^ 

168- 9 


Ferranti 

ZN7472 

179-91 


SW 

SW7480 

168-13 


Hitachi 

HD7472 

,179-93 

, 

Telefunken TL7480 

168-14 


in 

in7472 

179-95 




199-149 


Motorola 

MC7472 

179-97 


Tl 

SN7480 

168-16 


National 

DM7472 

179-99 

7481 

Fairchild 

7481 

1121-11 


Signetics 

7472 ' 

179-100 


Raytheon 

7481 

191-164 


SW 

SW7472 

1,79-102 




616-48 


Telefunken TL7472 

179-103i 


SW 

SW7481 

169-28 


Tl 

SN7472 

179-105 


Telefunken TL7481 

191-165 


TRW 

7472 

179-107 


Tl 

SN7481A 

191-167 

7473 

Fairchild 

7473 

180-174! 




616-51 


Ferranti 

ZN7473 

180-178: 


TRW 

7481 

191-168 


in 

in7473 

180-185 

7482 

Fairchild 

7482 

168-19 


Motorola 

MC7473 

180-189! 


Ferranti 

ZN7482 

168-21 


National 

DM7473 

180-193i 


in 

in7482 

168-24 


Signetics 

7473 

180-196 


SW 

SW7482 

168-25 


SW 

SW7473 

181- 4 


Telefunken T17482 

168-26 


Telefunken TL7473 

181-5 


Tl . 

SN7482 

108-28 


Tl 

SN7473 

181- 8 

7483 

Fairchild 

7483 

168-31 

7474 

Fairchild 

7474 

181-134! 




1 96-18 


Ferranti 

ZN7474 

181-136 


Ferranti 

ZN7483A 

168-35 


Hitachi 

HD7474 

181-138 


in 

in7483 

168-38 


in 

in7474 

181-140 


Motorola 

MC7483 

168 -'40 


PART NUMBER INDEX 


Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

'"'T' 

Source 

Device 

Page-Line 

7483 

National 

DM7483 

168-43 

7491 

Tl 

SN7491A 

631-90 


Raytheon 

7483 

168-44 

7492 

Fairchild 

7492 

175-96 


Signetics 

7483 

168-47 




H 96-18 


SW 

SW7483 

168-49 


Ferranti 

ZN7492 

175-98 


Telefunken TL7483 

168-50 


Hitachi ■ 

HD7492 

175-100 


Tl 

SN7483A 

168-53 


in 

ITT7492 

175-102 

7484 

Motorola 

MC7484 

191-170 


Motorola 

MC7492 

175-104 




616-95 


National 

DM7492 

175-106 


Telefunken TL7484 

191-171 


Signetics 

7492 

175-107 


Tl 

SN7f84A 

191-173 


SW 

SW7492 

175-109 




616-52 


Telefunken TL7492 

175-110 

7485 

Fairchild 

7485 

169-164 


Tl 

SN7492A 

175-112 


Ferranti 

ZN7485 

169-168 


TRW 

7492 

175-114 


Hitachi 

HD7485 

169-169 

7493 

Fairchild 

7493 

171-113 


National 

DM7485 

169-173 




, f 96-18 


Signetics 

7485 

169-174 


Ferranti 

ZN7493 

171-119 


SW 

SW7485 

169-177 


Hitachi 

HD749a 

171-121 


Telefunken TL7485 

169-178 


in 

in7493 

17M23 


Tl 

SN7485 

169-180 


Motorola 

MC7493 

171-125 


TRW 

7485 

169-181 


National 

DM7493 

171-127 

7486 

Fairchild 

7486 

189-53 


Signetics 

7493 

171-132 


Ferranti 

ZN7486 

189-55 


SW 

SW7493 

171-133 


Hitachi 

HD7486 

189-57 


Telefunken TL7493 

171-134 


in 

in7486 

189-59 


Tl 

SN7493A 

171-136 


Motorola 

MC7486 

189-62 


TRW 

7493 

171-140 


Nattonal 

DM7486 

189-69 

7494 

Fairchild 

7494 

196-78 


Raytheon 

7486 

189-71 




196-187 


Signetics 

7486 

189-74 




; 63D-64 


SW 

SW7486 

189-78 




1 96-18 


Telefunken TL7486 

189-79 



/ 

f 96V18 


Tl 

SN7486 

189-81 




i 96-18 


TRW 

7486 

189-82 


Ferranti 

ZN7494 

196-189 

7488 

Fairchild 

7488A 

1 96-18 


in 

in7494 

196-192 


National 

DM7488 

★ 702 




630-69 



) 

624-19 


Motorola 

MC7494 

196-194 


Tl 

SN7488A 

624-16 


1 


630-71 

7489 

AMD 

SN7489 

617- 9 


Signetics 

7494 

196-195 


Fairchild 

7489 

617-10 




630-72 




1121-11 


SW , 

SW7494 

197- 5 


National 

DM7489 

★ 704 




630-74 




★ 741 


Telefunken TL7494 

197-' 6 




617- 5 


Tl 

SN7494 

197- 8 


Telefunken TL7489 

617-16 




630-76 


Tl 

SN7489 

617-17 

7495 ’ 

Fairchild 

7495 

629-92 


TRW 

74^9 

617-18 




630. 3 

749 

Faircfiild 

mA749 

522-25 




H 96-18 




;i 98-20 

\ ' 



H 96-18 




H 98-21 


Ferranti 

ZN7495A 

196-80 




1106- 6 


in 

in7495 

196-83 



mA749C 

553-39 




'629-101 



mA749D 

555-48 


Motorola 

MC 7495 

196-86 



mA749M 

553-40 




630-29 


Tl 

mA 749M i 

544-54 




f 123-20 

7490 

Fairchild 

7490 

173-108 




11123-20 




f 96-18 


National 

DM7495 

196-88 


Ferranti 

ZN7490 

173-ill 




629-82 


Hitachi 

HD7490 

173-113 




630-15 


in 

in7490 

173-115 


Signetics 

7495 

196-89 


Motorola 

MC7490 

173-117 




629-108 


National 

DM7490 

173-119 


SW 

SW7495 

196-91 




H 97- 5 




. 629-88 


Signetics 

.7490 

\1 73-1 20 


Telefunken TL7495 

196-92 


SW 

SW7490 

173-122 


Tr 

SN7495A 

196-94 


Telefunken TL7490 

173-123! 




629-115 


Tl 

SN7490A 

173-128 

7496 

Fairchild 

7496 

197-41 


TRW 

7490 

173-135 




630-116 

7490S1 

Telefunken TL7490S1 

173-124 




f 96-18 

7491 

Fairchild 

7491 

198- 9 




f 96-18 




631-81 


Ferranti 

ZN7496 

197-43 




H 96-18 


Hitachi 

HD7496 

197-45 




H 96-18 


in 

1.n7496 

197-47 


Ferranti 

ZN74'91 

198-11 



, 

630-118 


in 

in7491A 

198-14 


Motorola 

MC7496 

I 97/.49 


Motorola 

MC7491 

198-16 




630-120 



MC7491A 

631-84 


National 

'DM7496 

197-51 




HI 23 -2D 




630-122 


National 

DM7491A 

198-18 


Signetics 

7496 

197-52 


Signetics 

7491 

198-19 




630-123 




631-85 


SW 

SW7496 

197-54 


SW 

SW7491 

198-22 




630-126 



SW7491A 

' 631-88 

1 

Telefunken TL7456 

197-55 


Telefunken TL7491 

198-23 


Tl 

SN7496: 

197-57 


Tl 

SN7491A 

198-25 




630-128 


Arranged alphanumerically/from left to right 


61 


IC MASTER 1977 








I 1C MASTER 


BM0 

Numbwr 

Source 

Davica 

Paga-Una 

Baaa 

NumbM* 

Source 

Device 

Paga-Une 

Baaa 

Number 

Source 

Device 

Paga-Une 

Base 

Number 

Source 

Davica 

Paga-Lina 

7496 

TRW 

7496 

197-58 

7506 

AD 

AD7506K 

372- 6 

7511 

AD 

AD7511J 

364-39 

75154 

Tl 

SN75T54 

388-39 




630-129 



AD7506S 

* 431 



AD7511K 

*428 

75155 

Hitachi 

HD75155 

176-177 

7497 

Fairchild 

7497 

199-65 




371-104 




364-40 

7516 

AD 

AD7516 

*430 


TelefunlcenTL7497 

199-66 



AD7506T 

*431 



AD7511S 

*428 



AD7516J 

*430 


Tl 

SN7497 

199-68 




371-105 




364-41 




364-69 




t 87-19 


Toshiba 

TA7506 

529-20 


Intersil 

IM7511C 

618- 5 



AD7516K 

*430 

75S107 

Signetics 

75S107 

390-53 

7507 

AD 

AD7507 

*431 



IM7511M 

618-10 




364-49 

75S108 

Signetics 

75S108 

391-13 



AD7S07J 

*431 


National 

DM7511 

181-191 



AD7516S 

*430 

75S207 

Signetics 

75S2G7 

390-34 




371-78 

751 10 

AMD 

AM75110 

387-19 




364-70 




398-119 



AD7507K 

*431 


Fairchild 

75110 

1 95- 3 



AD7516T 

*430 

75S208 

Signetics 

75S208 

390-41 




371-79 



751 IOC 

387-21 

./ 



364-50 




398-121 



AD7507S 

*431 


ITT 

in75110 

387-23 

75180 

Tl 

SN75180 

198-129 

7SS28 

Netionai 

DM75S28 

*737 

' 



371-84 


Motorola 

MC75110 

387-24 

75182 

Tl 

SN75182 

390-22 




626-88 



AD7507T 

*431 


National 

DS75110 

387-26 

75183 

Tl 

SN75183 

386-42 

75S29 

National 

DM76S29 

*737 




371-85 


Raytheon 

RC75110 

387-28 

75188 

Tl 

SN75188 

385-54 




626-87 


Intersil 

IM7507 

615-50 


Tl 

SN75110 

387-30 

75189 

Tl 

SN75189 

389- 2 

75$68 

National 

DM75S68 

*749 



IM7507-1 

614-123 




1 92-10 



SN75189A 

389-13 




616-107 



IM7507-2 

614-87 




If 92-11 

7519 

AD 

AD7519 

*430 

75S97 

National 

DM75S97 

*702 

7510 

AD 

AD7S10 

*428 

75112 

Fairchild 

75112 , 

H 95- 3 



AD7519J 

*430 




624-64 



AD7510DU 

*428 



75112C 

387-32 




366-107 

75V01 

Siiioonix 

S75V01 

*506 




364-36 


Tl 

SN75112 

387-33 

7520 

AD 

AD7520 

*420 




*506 



AD7510DIK 

*428 

75113 

Motorola 

MC75113 

387-34 



AD7520J 

*420 




382-37 




364-37 


Tl 

SN75113 

386-27 




377-54 




396-53 



AD7510DIS 

*428 

75114 

Tl 

SN75114 

386-25 



AD7520K 

*420 

75V02 

Silioonix 

$75V02 

*506 




364-38 

75115 

Tl 

SN75115 

390- 6 




377-51 




*506 



AD7510J 

*428 

75116 

Tl 

SN75116 

393-19 


i 

AD7520L 

*420 




382-38 




364-33 

75117 

Tl 

SN75117 

393-21 




377-46 




396-54 



AD7510K 

*428 

75118 

Tl 

SN75118 

393-23 



AD7520S 

*420 

75V11 

Siiiconix 

S75V11 

*506 




364-34 

75119 

Tl 

SN75119 

393-25 




377-55 




*506 



AD7510S 

*428 

7512 

AD 

AD7512 

*428 



AD7520T 

*420 




382-39 




364-35 



AD7512DIJ 

*428 



, 

377-52 




396-56 

75107 

AMD 

AM75107B 

391-17 




366-52 



AD7520U>^ 

*420 

75V12 

Siliconix 

S75V12 

*506 


Fairchild 

75107 

1 95- 3 



AD7512D1K 

*428 




377-47 




*506 



75107AC 

390-44 




366-53 


in 

in7520/ 

397-109 




382-40 



75107BC 

391-19 



AD7S12DI$ 

*428 


National 

DM7526 

175-156 




396-57 


in 

in75107A 

390-46 




366-54 




f124- 1 

75V21 

Siiiconix 

S75V21 

*506 



in75107B 

391-21 


AD7512J 

*428 



DS7520 

397-113 




*506 


Motorola 

MC75107 

390-48 




366-49 


Signetics 

7520 

397-115 




382-41 


National 

DS75107 

*475 



AD7512K 

*428 


Silicon G 

SG7520 

397-119 




396-58 




*475 




366-50 


Tl 

SN7520 

397-123 

75V22 

Siiiconix 

S75V22 

* 506 




390-50 



AD7512S 

*428 



SN7520 SERIES 96- 1 




*506 




391-23 




366-51 

75207 

Fairchild 

75207 

398-112 




382-42 


Raytheon 

,RC75107A 

390-51 


Intersil 

IM7512C 

618-16 




1 95- 3 




396-59 


Tl 

SN75107 

11 92-10. 



IM7512M 

618*18 



75207C 

390-31 

750 

Fairchild 

mA750 

1104-12 




1 92-11 


National 

DM7512 

181-111 


ITT 

in75207 

390-32 


Plessey 

SBA750 

526-115 




1 95-22 

75121 

Fairchild 

75121 

385-20 


National 

DS75207 

*475 



SP750B 

517-16 




I 96- 1 




If 95- 3 




*475 




571-108 



SN75107A 

390-55 


National 

DS75121 

385-23 




390-33 



TBA750 

523-62 



SN75ld7B 

391-25 


Tl 

SN75121 

385-29 




398-117 


Signetics 

TBA750 

523-80 

75108 

AMD 

AM75108B 

391-27 

75122 

Fairchild 

75122 

H 95- 3 


Tl 

SN75207 

390-35 




526-129 


Fairchild 

75108 

1 95- 3 



75122C 

388-26 




398-122 



TCA750 

524-171 



75108AC 

391-5 


National 

DS75122 

388-29 




1 95-22 

7501 

AD 

AD7501 

*431 



75108BC 

391-29 


Tl 

SN75122 

388-35 




If 95-22 



AD7501J 

*431 


ITT 

in75108A 

391- 7 

75123 

Fairchild 

75123 

385-33 

75208 

Fairchild 

75208. 

,398-113 




371-34 



in75108B 

391-31 




If 95- 3 




If 95- 3 



AD7501K 

*431 


Motorola 

MC75108 

391- 9 


National 

DS75123 

385-35 



75208C 

390-38 




371-35 


National 

DS75108 

*475 


Tl , , 

SN75123 

385-39 


in 

in75208 

390-39 



AD7501S 

*431 




391-33 

75124 

Fairchild 

75124 

H 95- 3 


National 

DS75208 

*475 




^ 371-36 



DS75108A 

391-10 



75124C 

388-14 




*475 


Intersil 

IM7501C 

618-14 


Raytheon 

RC75108A 

391-11 


National 

DS75124 

388-16 




390-40 



IM7501M 

618-15 


Tl 

SN75108 

If 92-10 


Tl 

SN75124 

388-20 




398-118 

7502 

AD 

AD7502 

*431 




1 92-11 

7513 

AD 

AD7513 

*430 


Tl 

SN75208 

390-42 



AD7S02J 

*431 



SN75108A 

391-15 



AD7513J 

*430 




398-123 




370-96 



SN75108B 

391-35 




363-46 

7521 

AD 

AD7521 

*420 



AD7502K 

*431 

75109 

AMO 

AM75109 

387- 6 



AD7513K 

*430 



AD7521<J 

*420 




370-97 


Fairchild 

75109 

H 95- 3 




363-47 




378-60 



AD7502S 

* 431 



75109C 

387- 8 



AD7513B 

*430 



AD7521K 

*420 




370-98 


ITT 

in75109 

387-10 




363-37 




378-58 

7503 

AD 

AD7503 

*431 


Motorola 

MC75109 

387-11 

75138 

ITT 

in751 38 

393- 4 



AD7521L 

*420 



AP7503J 

*431 


National 

DS75109 

387-13 


Silicon G 

SG75138 

393- 5 




378-56 




371-37 


Raytheon 

RC75109 

387-14 


Tl 

SN75138 

393- 6 



AD7521S 

*420 



AD7503K 

*431 


Tl 

SN75109 

387-17 

75140 

Motorola 

MC75140 

388- 3 




378-61 




371-38 




t 92-10 


Tl 

SN7514D 

388- 4 



AD7621T 

*420 



AD7503S 

*431 




If 92-11 

75142 

Tl 

SN75142 

388^ 6 

i 


\ 

378-59 




371-39 




1 96- 1 

75150 

Fairchild 

75150 

385- 6 



AD7521U 

*420 

7504 

Toshiba 

TA7504 

529-43 

7511 

AD 

AD7511 

*428 


National 

DS75150 

385- 7 




378-57 

7505 

Intersil 

iM7505A 

615-49 



AD7511DU 

*428 


Raytheon 

RC75150 

385- 8 


in 

in7521 

397-110 



IM7505A-1 

614-58 




364-42 


Tl 

SN75150 

385-10 


National 

DS7521 . 

397-114 



IM7505A-2 

614-86 



AD7511DIK 

*428 

75152 

Tl 

SN75152 

390-25 


Signetics 

7521 

397-116 

7506 

AD 

AD7S06 

*431 



AD7511DIS 

364-43 

75154 

Fairchild 

75154 

f 95- 3 


Silicon G 

SG7521 

397-120 



AD7506J 

*431 



*428 



751 54C 

388-37 


Tl 

SN7521 

397-124 




372- 5 




364-44 


National 

DS75154 

388-38 

7522 

AD 

AD7522 

*422 



AD7506K 

*431 



AD7511J 

*428 


Raytheon 

RC75154 

388-41 



AD7522J 

*422 


If Indicates page number in Application Note Directory 
★ Indicates additional data is provided on the page noted 
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PARhr NUMBER INDEX 


BaM 

Number 

Source 

Device 

Page-Line 

Beee 

Number 

Source 

Device 

Page-Line 

Bate 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

7522 

AD 

AD7522J 

377-62 

7530 

AD 

AD7530 

*421 

75368 

Motorola 

MC75368 

163-157 

75460 

National 

DS75460 

395-80 



AD7522K 

*422 



AD7530J 

*421 




198-151 


Silicon G 

SG75460 

395-96 




377-60 




377-56 




, 394-121 


Tl 

SN75460 

395-110 



AD7S22L 

*422 



AD7530K 

*421 


Tl 

SN75368 

198-152 

75461 

Fairchild 

75461 

395-60 




377-58 




377-63 




394-122 


in 

in75461 

395-70 



AD7S22S 

*422 



AD7S30L 

*421 

75369 

Tl 

SN75369 

• 394-35 


Motorola 

MC75461 

395-73 




377-63 




377-50 

75370 

in 

in76370 

394-99 


National 

DS75461 

395-81 



AD7S22T 

*422 

75303 

Tl 

SN'75303 

515-61 


Tl 

SN75370 

394-100 


Silicon G 

SG75461 

395-97 




3.77-61 

75308 

Tl 

SN75308 

515-66 




1 95-22 


Tl 

SN75461 

395-111 


! 

AD7622U 

*422 




1 96-1 

7538 

Fairchild 

7538C 

398-78 

75462 

Fairchild 

75462 

395-153 


( 


377-59 

7531 

AD 

AD7531 

*421 


in 

in7538 

398-81 


in 

in75462 

395-157 


ITf ' 

in7522 

397-128 



AD7531J 

* 421 


Motorola 

MC7538 

398-84 


Motorola 

MC75462 

395-159 


Motorola 

MC7522 

397-132 




378-23 


National 

DS7538 

398-88 


National 

DS75462 

396- 2 


National 

DS7522 

397-136 



AD7531K 

*421 


Silicon G 

SG7538 

398-92 


Silicon G 

SG75462 

396- 9 


Signetics 

7522 

397-138 




378-22 

7539 

Fairchild 

7539C 

398-79 


Tl 

SN75462 

396-16 


Silicon G 

S67522 

397-142 



AD7531L 

*421 


Motorola 

MC7539 

398-85 

75463 

Fairchild 

75463 

396-72 


Tl 

SN7522 

397-146 




378-21 


National 

DS7539 

398-89 


Hitachi 

75463 

396-77 

75224 

Fairchild^ 

75224C 

397-81 

75322 

Netionel 

DS75322 

*496 


Silicon G 

SG7539 

i 398-93 


i/n 

in75463 

396-79 

75225 

Fairchild 

75225C 

397-82 

" j 



394-95 

754 

NEC 

mPD754 

203-T67 


Motorola 

MC75463 

396-81 

7523 

ITT 

in7623 

397-129 


Tl 

SN75322 

394-96 

75401 

Tl 

SN 75401 

395-104 


National 

DS75463 

396-85 


Motorola 

MC7523 

397-133 




1122-12 

75402 

Tl 

SN75402 

396-10 


Silicon G 

SG75463 

396-92 


National 

OS7523 \ 

397-137 

75324 

Fairchild 

75324 

394-141 

75403 

Tl 

SN75403 

396-97 


Tl 

SN75463 

396-100 


Signetics 

7523 

397-139 


National 

DS75324 

*497 

75404 . 

Tl 

SN75404 

396-148 

175464 

Fairchild 

75464 

396-126 


Silicon G 

SG7523 

397-143 




394-143 

75411 

Tl' 

SN75411 

395-105 


in ^ 

in75464 

396-130 


Tl 

SN7523 

397-147 


Raytheon 

RC76324 

394-144 

75412 

Tl 

SN75412 

396-11 


Motorola 

MC75464 

396-132 

75232 

Fairchild 

75232C 

398-52 


Signetics 

75324 

394-146 

75413 

Tl 

SN75413 

396-98 


National 

DS75464 

396-136 


Tl 

SN75232 

398-73 


Tl 

SN75324 

394-147 

75414 

Tl . 

SN75414 

396-149 


Silicon G 

SG 75464 

396-143 

75233 

Fairchild 

75233q 

398-53 




1 96- 1 

7542 ^ 

National 

DM7542 

183-25 


Tl 

SN75464 

396-151 


Tl 

SN75233 

398-74 




1110- 4 

76430 

Tl 

SN75430 

395-106 

75470 

Fairchild 

754 70B 

395-61 

75234 

AMD 

AM75234 

398-20 

75325 

AMD 

SN75325 

395-15 

75431 

Tl 

SN754^31 

395-10/ 


Tl 

SN75470 

395-112 


Fairchild 

75234C 

398-24 


Fairchild 

75325 

395-17 

75432 

Tl 

SN75432 

396-12^ 

75471 

Fairchild 

75471B 

395-62 


ITT 

in75234 

398-27 


in 

in75325 

395- 19\ 

75433 

Tl 

SN75433 

396-93 

\; ^ 

Tl 

SN75471 

395-113 


tl 

SN75234 

398-32 


Motorola 

MC75325 

395-21 

75434 

Tl 

SN75494 

396-144 

75f72 

Fairchild 

75472B 

395-154 

76235 


AM75235 

398-21 


National 

DS7532S 

*495 

7544 

National 

DM7544 

200-35 


Tl 

SN76472 

396-18 

■ 

Fairchild 

75235C 

, 398-25 




395-23 

75450 

Fairchild 

75450 

395-57 

7^473 

Fairchild 

75473B 

396^73 


in 

in75235 

398-29 


Raytheon 

RC75325 

395-25 


in 

in75450 

395-67 


Tl 

SN75473 

396-101 


Tl 

SN75235 

398-33 


Signetics 

75325 

395-27 


Motorola 

MC75450 

395-71 

75474 

Fairchild 

75474B 

396-127 

75236 

ITT 

in75236 

398-98 


Silicon G 

SG75326 

395-29 


National 

DS75450 

395-78 


Tl 

SN75474 

396-147 


Tl 

SN76236 

398-103 


Tl 

SN75325 

395-31 


Raytheon 

RC75450 

395*82 




396-152 

75^37 

ITT 

in75237 

398-100 

76326 

Fairchild 

75326C 

395- 3 


Signetics 

75450 

395-86 

75475 

Tl 

3^^75475 

396-19 


Tl 

SN75237 

398-104 


in 

in75326 

395- 4 



75450A 

395-87 

75480 

Tl 

SN75480 

381-40 

75238 

AMD 

AM75238 

398-36 


Tl 

SN75326 

395- 6 


Silicon G 

SG75450 

395-94 

75481 

Tl 

SN75481 

381-21 


Fairchild 

75238C 

398-39 

75327 

Fairchild 

75327C 

395- 8 


Tl 

SN75450 

1 95^22 

75486 

Tl 

SN75486 

381-77 


Tl 

SN75238 

398-43 


in 

in75327 

395- 9 




If 96- 2 

75487 

Tl 

SN75487 

381-142 

75239 

Fairchild 

75239C 

398-40 


Tl 

SN75327 

396-11 



SN75450B 

395-108 

75491 

Fairchild 

75491 AC 

381-117 


Tl 

SN76239 

398-44 

75328 

Tl 

SN75328 

395-13 

)5451 

Fairchild 

75461 

395-58 



7549 1BC 

381-118 

7524 

Fairchild 

7524C 

397-79 

75329 

Tl 

SN75329 

395-33 


in 

in75451 

395-68 



75491C 

,381-116 


m 

in7524 

397-85 

7534 

Fairchild 

7534C 

398-50 


Motorola 

MC75451 

395-72 


Motorola 

MC75491 

381-128 


Motorola 

MC7524 

397-89 


in 

in7534 

398-56 


National 

DS75451 

395-79 


National 

DS75491 

381-131 


National 

DS7524 

. 397-93 


Motorola 

MC7534 

398-60 


Raytheon 

RC75451 

395-83 




H 95-12 


Signetics 

7624 

397-95 


National 

DS7534 

398-65 


Signetics 

75451 

395-88 


Tl 

SN75491^ 

381-133 


Silicon G 

SG7524 

397-100 


Silicon G 

SG7534 

398-69 



75451 A 

395-89 

75492 

Fairchild 

75492AC 

381-61 



$N7624 

397-104 

7535 

Fairchild 

7535C 

398-51 


Silicon G 

SG75451 

395-95 



75492BC 

381-62 

75244 

Tl 

SN75244 

398-157 


in 

in7635 

398-57 


Tl 

SN75461 

% 95-22 



75492C 

381-60 

7625 

Fairchild 

7625C 

397-80 


Motorola 

MC7535 

398-62 



SN75451B 

395-109 


Motorola 

MC75492 

381-70 


in 

in7525 

397-86 


National 

DS7535 

398-66 

75452 

Fairchild 

75452 

395-152 


. National 

DS75492 

381-71 


Motorola 

MC7525 

397-90 


Silicon G 

SQ7535 

398-70 


in 

in76452 

395-156 




1 95-12 


National 

DS7525 

397-94 

75358 

Motorola 

MC75358 

198-150 


Motorola 

MC75452 

395-158 


Tl 

SN 75492 

381-78 


Signetics 

7525 

397-96 




394-120 


National 

DS75452 

395-162 

75493 

National 

DS75493 

381-132 


Silicon G 

SG7525 

397-101 


Tl 

SN75358 

163-158 




K 92- 3 


Tl 

SN75493 

381-134 


Tl 

SN7525 

397-105 

7536 

Tl 

SN7536 

1122-12 


Raytheon 

RC75452 

396- 3 

75494 

National 

DS75494 

381-72 

7526 

Tl 

SN7526 

397-148 

75361 

in 

in75361A 

394-84 


Signetics 

75452B 

396- 5 


Tl 

SN75494 

381-79 

75261 

Tl 

SN75261 

398-126 


Motorola 

MC75361 

394-85 


Silicon G 

S676452 

396- 8 

75497 

Tl 

SN76497 

381-82 




1120-12 


National 

DS75361 

*498 


Tl 

SN75452B 

396-14 

75498 

Tl 

SN75498 

381-106 

7527 

Tl 

SN7527 

397-149 




394-86 

75453 

Fairchild 

75453 

396-71 

7550 

AD 

AD7S50 

*424 

75270 

Tl 

SN75270 

198-106 


Signetics 

75361A 

394-90 


Hitachi 

75453 

396-76 




374-48 




1 95-22 


Tl 

SN75361A 

394-91 


Motorola 

MC75453 

396-80 

7551 

National 

DM7551 

182-10 

7528 

Fairchild 

7528C 

397-153 

75362 

National 

DS75362 

*499 


National 

DS75453 

396-84 




H 97- 5 


in 

in7528 

397-157 




394-87 


Raytheon 

RC75453 

396-86 

7552 

Intersil 

IM7552-TC 

622-39 


Motorola 

MC7528 

398- 5 


Tl 

SN75362 

394-92 


Signetics 

75453B 

396-88 



IM7552-2C 

622-53 


National 

DS7528 

398- 9 

76363 

Tl 

SN75363 

394-97 


Silicon G 

SG754$3 

396-91 



IM7552-2M 

622-62 


Silicon G 

S67528 

398-11 

75364 

National 

DS75364 

*500 


Tl 

SN75453B 

396.9& 



IM7552C 

622-64 


Tl 

SN7528 

398-15 




394-88 

75454 

Fairchild 

75454 

396-125 



1M7552M 

622-78 

7529 

Fairchild 

7529C 

397-154 


Tl 

SN75364 

394-123 


ITT 

inT5454 

396-129 


National 

DM7552 

175-152 


in 

in7529 

398- 2 

75365 

in 

in75365 

394-106 


Motorola 

MC75454 

396-131 

7553 

National 

DM7653 

191-20 


Motorola 

MC7529 

398- 6 


Motorola 

MC75365 

394-107 


National 

DS75454 

396-135 

7554 

Natiohal 

Dli/17554 

175-149 


National 

DS7529 

398-10 


National 

DS75365 

*501 


Raytheof) 

RC75454 

396-137 

7555 

National 

DM7556 

174-130 


Silicon G 

SG7529 

398-12 




394-108 


Signetics 

75454B 

396-139 

7556 

National 

DM7556 

172-162 


Tl 

SN7529 

398-16 


Tl 

SN75365 

394-112 


Silicon G 

SG75454 

396-142 

7560 

National 

DM7560 

175-29 

753 

Fairchild 

mA753 

513- 7 




1120-12 


Tl 

SN75454B 

396-150 

7663 

National 

DM7563 

173-41 




523-20 

75367 

in 

in75367 

198-155 

7546 

National 

DM7546 

197-95 

757 

Fairchild 

#iA757 

513-77 




1105- 5 


Tl 

SN75367 

198-156 

75460 

Fairchild 

75460 

396-59 




521-36 




1105- 6 

75368 

in 

in75368 

394-1 T9 


in 

in75460 

395-69 



( ' 

1102-13 
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Page>Line 

Base 

Number 

Source 

Device \ 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Pege-Llne 

7570 

Ad 

AD7570 

*428 

7611 

Harris 

HM7611-2 

611-19 

76524 

Tl 

SN76524 

526-86 

776 

Fairchild 

mA776C 

554-42 



AD7570J 

★ 426 



HM7811-5 

★ 882 

76525 

Tl 

SN76525 

526-29 



mA776M 

531-101 




373-68 




610-90 

76544 

Tl 

'SN76544 

526-87 




553-48 



AD7570L 

★ 426 



HM7811A-5 

★ 882 

76545 

Tl 

SN76545 

526-88 

777 

Fairchild 

a»A777 

f 98-17 




373-69 




610-75 

76565 

Tl 

$N76565 

525-14 




f 98-18 


National 

DM7570 

197-166 

76110 

Tl 

SN76110 

523-148 

7660 

Harris 

HM7660 

198-171 



mA777C 

543-48 




631-61 

76111 

Tl 

SN76111 

523-149 



HM7660-2 

608-90 



mA777M 

538- 4 

7575 

National 

DM757S 

★ 739 

76113 

Tl 

SN76113 

523-150 



HM7660-5 

608-88 


Silicon G 

S6777 

538- 5 




★ 739 

76115 

Tl 

SN76115 

523-151 

76600 

Tl 

SN 76600 

527-35 



SG777C 

543-49 




198-162 

76116 

Tl 

SN76116 

523-152 

7661 

Harris 

HM7661 

198-172 


Tl 

mA777C 

543-50 




609- 6 

7613 

National 

DM7613 

182- 3 



HM7661-2 

608-91 



mA777M 

538- 6 

7576 

National 

DM7576 

★ 739 

76 m 

Tl 

SN76130 

522-47 



HM7661-5 

608-89 

7780 

Intersil 

IM7780C 

628-17 




★ 739 

76131 

Tl 

SN76131 

522-48 

76635 

Tl 

SN76635 

521-34 


Synertek 

SY7780 

628-19 




198-163 

76149 

Tl 

SN76149 

522-49 

76642 

Tl 

SN76642 

523-90 

7795 

Nationai 

DM7795 

626-17 




609- 7 

7615 

Harris 

HM7615 

163-106 

76643 

Tl 

SN76643 

523-91 

7796 

National 

DM7796 

626-18 

7577 

Nathmal 

DM7577 

★ 702 



HM7615-5 

610-69 




526-137 

78 

Fairchild 

M78G 

569-33 




610-42 

762 

Plessey 

SP762B 

397-14 

76644 

Tl 

SN76644 

527-36 



mA78HG 

569-36 

7|i78 

National 

DM7578 

★ 702 


Siemens 

TAA762 

530- 4 

76650 

Tl 

SN76650 • 

527-37 



#iA78MG 

569-32 




610-43 




547-11 

76651 

Tl 

SN76651 

526-138 

78C05 

Fairchild 

mA78C05C 

562-39 

758 

Fairchild 

mA758 

523-109 

7820 

Harris 

HM7820 

★ 882 

76660 

Tl 

SN76660 

526-139 

78C08 

Fairchild 

mA78C08C 

563-38 




1(105- 5 



HM7820-2 

★ 882 

76665 

Tl 

SN76665 

526-140 


National 

mA78C08C 

562-109 




1105- 6 




612- 7 

76666 

Tl 

SN76666 

526-141 

78C12 

Fairchild 

mA78C12C 

563-103 




1105- 7 



HM7820-S 

★ 882 

76669 

Tl 

SN76669 

523-92 

78C15 

Fairchild 

mA78C15 

564-41 


NEC 

mP0758 

871-127 




611-95 

76675 

Tl 

Shf76675 

523-93 

78C17 

Fairchild 

^78C17C 

564-78 


Plessey 

SL768 

523-131 



HM7820A-8 

★ 882 

76676 

Tl 

SN76676 . 

523-37 

78C18 

Fairchild 

mA78C18C 

564-90 


RCA 

CA758 

523-135 




611-85 

76678 

Tl 

SN76678 

523-38 

78C20 

Fairchild 

mA78C20C 

564-111 


Signetics 

/tA758 

523-137 

7821 

Harris 

HM7821 

★ 882 

76688 

Tl 

SN76688 

526-142 


Nationai 

MM78C20 

160-61 

759 

F^airchild 

mA759 

529-97 



HM7821-2 

★ 882 

76689 

Tl 

SN76689 

523-94 

78C24 

Fairchild 

mA78C24C 

565-28 




532-10 




612- 8 

767 

Fairchild 

mA767 

523-110 

78C29 

National 

MM78C29 

160-58 




540-46 



HM7821-5 

★ 882 




1105- 8 




387-46 



mA759C 

529-98 




611-96 

76701 

Tl 

SN76701 

525-47 

78C30 

National 

MM78C30 

160-54 




532-11 



HM7621A-5 

611-86 

76702 

Tl 

SN76702 

525-48 




387- 3 




546-16 

76242 

Tl 

SN76242 

525-171 

76710 

Tl 

SN76710 

525-49 

78C82 

Fairchild 

mA78C82C 

563-66 

7590 

National 

DM7590 

631-35 

76243 

Tl » 

SN76243 

525-172 

76721 

Tl 

SN76721 

525-50 

78HV05 

Signetics 

mA78HV05 

562-7.4 

7595 

National 

DM7595 

626-15 

76246 

Tl 

SN76246 

525-173 

76727 

Tl 

SN76727 

525-81 

78HV06 

Signetics 

mA78HV06 

563-10 

7596 

National 

DM7596 

626-16 

76267 

Tl 

SN76267 

525-174 

76730 

Tl 

SN76730 

526-60 

78HV08 

Signetics 

MA78HV08 

563-55 

7597 

National 

DM7597 

624-67 

76298 

Tl 

SN76298 

525-175 

7678 

National 

DM7678 

606-33 

78HV12 

Signetics 

#iA7§HV12 

564-13 

7598 

National 

DM7598 

★ 702 

763 

Plessey 

SP763B 

397-58 

7679 

National 

DM7679 

- 606-34 

78HV15 

Signetics 

mA78HV15 

564-64 




. 624-23 

764 

Plessey 

SP764B 

397-59 

768 

IPI 

M768 

572- 5 

78HV18 

Signetics 

mA78HV18 

564-103 




1 97- 5 

7840 

Harris 

HM7840 

★ 882 

76810 

Tl 

SN76810 

524-159 

78HV24 

Signetics 

mA78HV24 

565-47 

7599 

National 

DM7599 

★ 704 



HM7840-2 

★ 882 

76811 

Tl 

SN76811 

204- 3 

78H05 

Fairchild 

mA78H05 

562-96 




617-21 




612-61 

76812 

Tl 

SN76812 

561-76 

78H12 

Fairchild 

MA78H12 

564-21 

76 

PMI 

DAC-76 

376-92 



HM7840-S 

★ 882 

77 

Rockwell 

77XX 

867-10 

78LS20 

National 

DS78LS20 

389-34 




379- 4 




612-42 

77S201 

Natbrnai 

DM77S201 

★ 733 

78LOO 

Fairchild 

mA78L00 

1115- 1 




560-79 


Motorola 

MCM7640 

612-48 




624-102 

78L02 

Motorola 

MC78L02C 

562- 3 



DAL-76B 

376-93 


National 

DS7640 

389-16 

77S202 

Nationai 

DM778202 

★ 733 


Signetics 

/IA78L02C 

562- 4 



DAL.76C 

376-94 

76400 

Tl 

SN76400 

523-180 




624-103 


Tl 

mA78L02C 

562- 5 



DAL-76E 

376-95 

76401 

Tl 

SN76401 

523-181 

77S221 

National 

DM778221 

★ 720 

78L05 

Fairchild 

/IA78L05C 

562- 6 


Rockwell 

76XX 

867- 9 

76402 

Tl 

SN76402 

523-182 




611-37 


Motorola 

MC78L05 

562- 7 

76L97 

National 

DM76L97 

624-77 

7841 

Harris 

HM7841 

★ 882 

77S222 

Nattonal 

DM77S222 

★ 720 


National 

LM78L05C. 

562-11 

760 

Fairchild 

mA760 

1104-11 



HM7841.2 

★ 882 




611-38 


Plessey 

SL78L05 

562-24 



/IA760C 

517-36 




612-62 

77S228 

National 

DM77S228 

★ 718 


Signetics 

mA78L05C 

562-12 



>iA760M 

517-35 



HM7841-5 

★ 882 




613-26 


Tl 

mA78L05C 

562-13 


Signetics 

TCA760 

521-120 




612-43 

77S229 

National 

DM77S229 

★ 718 

78L06 

National 

LM78L06C 

562-102 

7600 

Fairchild 

mA7600 

1115- 1 


Motorola 

MCM7641 

612-49 




613-25 


Plessey 

SL78L06 

562-105 

76000 

Tl 

SN76000 

521-127 


National 

DS7641 

392- 9 

77S295 

National 

DM77S295 

★ 714 


Signetics 

MA78L06C 

563-24 

76005 

Tl 

SN76005 

521-161 

7842 

Harris 

HM7842 

★ 882 




612-38 


Tl 

MA78L06C 

563-25 

76011 

Tl 

SN7601 1 

521-128 



HM7842-2 

★ 882 

77S296 

National 

DM77S296 

★ 714 

78L08 

Fairchild 

mA78L08C 

563-27 

7602 

Harris 

HM7602 

★ 882 




613-16 




612-39 


Motorola 

MC78L08 

563-28 



HM7802-2 

★ 882 



HM7842-5 

★ 882 

77S95 

National 

DM77S95 

★ 735 


National 

LM78L08C 

563-32 




610-16 




612-101 




625-104 


Plessey 

SL78L08 

563-35 



HM7602-5 

★ 882 


Motorola 

MCM7642 

613- 4 

77898 

National 

DM77S98 

★ 735 


Tl 

#tA78L08 

563-33 




610-10 

76423 

Tl 

SN76423 

523-183 




625-105 

78L09 

Fairchild 

mA78L09C 

563-72 

76021 

Tl 

SN76021 

521-129 

76425 

Tl 

SN76425 

523-184 

770 

Signetics 

TCA770 

523-82 

78L10 

National 

LM78L10C 

563-78 

76024 

Tl 

SN76024 

521-130 

76426 

Tl 

SN76426 

523-185 




523-106 

78112 

Fairchild 

mA78L12C 

563-88 

7803 

Harris 

HM7603 

★ 882 

76427 

Tl 

SN76427 

523-186 

7700 

National 

DM7700 

375- 2 


Motorola 

MC78L12 

563-89 



HM7603-2 

★ 882 

76428 

Tl 

SN76428 

523-187 

7705 

Motorola 

MC7705C 

562-42 


National 

DS78L12 

198-133 




610-17 

7843 

Harris 

HM7843 

★ 882 

7706 

Motorola 

MC7706C 

562-112 



LM78L12C 




HM7603-5 

★ 882 



HM7843-2 

★ 882 

7708 

Motorola 

MC7708C 

. 563-41 


Plessey 

SL78L12 

563-98 




610-11 




613-17 

7712 

Intersil 

IM7712 

628-107 


Signetics 

78L12C 

563-94 

761 

Plessey 

SP76TB 

397-15 



HM7843-5 

★ 882 


Motorola 

MC7712C 

563-106 


Tl 

liAlQint 

563-95 


Siemens 

TAA761 

530- 3 




612-102 


Synertek 

SY7712 

628-113 

78L15 

Fairchild 

MA78L15C 

564-27 




547- 9 


Motorola 

MCM7643 

613- 5 

7715 

Motorola 

MC7715C 

564-44 


Motorola 

MC78L15 

564-28 

7810 

Harris 

HM7610 

★ 882 

7844 

Harris 

HM7844 

★ 882 

7718 

Motorola 

MC7718C 

564-91 


National 

LM78L15C 

564-32 



HM7810<2 

★ 882 



HM7844-2 

★ 882 

7720 

Motorola 

MC7720C 

565- 2 


Plessey 

SL78L15 

564-36 




611-18 




613-18 

7722 

Intersil 

IM7722 

628-108 


Signetics 

78L15C 

564-33 



HM7610-5 

★ 882 



HM7844-5 

★ 882 


Synertek 

SY7722 

628-114 


Tl 

MA78L15C 

564-34 




610-89 




612-103 

7724 

Motorola 

MC7724C 

565-31 

78L18 

Fairchild 

MA78L18 

564-79 



HM7610A.5 

610-74 

76450 

' Tl 

SN76450 

523-188 

7733 

Ihtersil 

IM7733C 

633-68 


Motorola 

MC78L18 

564-80 

76104 

Tl 

SN76104 

523-146 

76460 

Tl 

SN76460 

523-188 



IM7733M 

633-69 


National 

LM78118C 

564-84 

76105 

Tl 

SN76105 

523-147 

765 

Plessey 

SP765B 

397-57 

775 

Fairchild 

/iA7'75C 

520-46 


Plessey 

SL78L18 

564-86 

7811 

Harris 

HM7811 

★ 882 


Siemens 

TAA765 

530- 5 

776 

Fairchild 

mA776 

1 98-19 

78L20 

National 

DS78L20 

389-42 



HM7611-2 

★ 882 




547-10 



mA776C 

531-100 




389-43 
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78L20 

Plessey 

SL78L20 

564-110 

7805 

Silicon G 

SG7805CK 

562-83 

7820 

AMD 

DM7820 

390- 7 

79E00 

Fairchild 

mA79E00 

11115- 1 

78L24 

Fairchild 

MA78L24 

565-15 



SG7805K 

562-82 



DM7820A 

390-,15 

79E02 

Fairchild 

MA79E02 

565-76 


Motorola 

MC78L24 

565-16 


Tl 

/IA7805M 

562-84 


National 

DS7820 

390- 9 


^ r 

MA79E02C 

565-77 


National 

LM78L24C 

565-20 

7806 

Fairchild 

/IA7806C 

563- 3 




11 92- 3 

79E05 

Fairchild 

MA79E05 

565-105 


Plessey 

SL78L24 

565-25 



M7806M 

563- 4 




11 92- 4 



mA79E05C 

565-106 

78L26 

Fairchild 

^78L26C 

562- 2 


Motorola 

MC7806C 

563- 5 




H 92- 5 

79L03 

Motorola 

MC79L03 

, 565-78 

78L30 

Plessey 

SL78L30 

565-59 


National 

DS7806 / 

398-132 



DS7820A 

390-17 

79L05 

Motorola 

MC79L05 

565-80 

78L62 

Fairchild 

#iA78L62C 

563-23 



LM7806 

563- 6 


Signetics 

DM7820 

390-11 

79L12 

Motorola 

MC79L12 

566-81 

78L82 

Fairchild 

/IA78L82C 

563-67 


Plessey 

SL7806 

563- 7 



DM7820A 

390-19 

79L15 

Motorola 

, MC79L15 

566-109 

78M00 

Fairchild 

mA78MOO 

t115- 1 


Signetics 

itA7806 

563-11 

7822 

National 

DS7822 

388- 9 

79L18 

Motorola 

MC79L18 

567-28 

78M05 

Fairchild 

#»A78M05C 

562-40 



/IA7806C 

563-12 

7824 

Fairchild 

M7824C 

^ 565-38 

79L24 

Motorola 

MC79L24 

567-52 



jiA78M05M 

562-41 


Silicon 6 

SG7806CK 

563- 8 


Motorola 

MC7824C 

565-40 

79M05 

Fairchild 

mA79M05C 

565-82 


Motorola 

MC78M05C 

562-43 



SG7806CT 

562-107 


National 

LM7824 

565-42 


Tl 

/iA79M05 

565-90 


Plessey 

SL78M05 

562-45 



SG7806K 

563- 9 


Plessey 

SL7824 

565-43 

79M06 

Fairchild 

/iA79M06C 

566-26 


Signetics 

mA78M06 

562-46 



SG7806T 

562-106 


Signetics 

mA7824 , 

565-4^ 


Tl 

M79M06 

566-31 



mA78M05C 

562-47 


Tl 

/*A7806C 

563-14 



MA7824C 

565-46 

79M08 

Fairchild 

mA79M08C 

566^48 


Tl 

#.A78M05C 

662-48 



mA7806M 

563-15 


Silicon G 

SG7824CK 

565-50 


Tl 

j»A79M08 

566-53 



fiA78M05M 

562-49 

7807 

National 

DS7807 

*491 



SG7824CT 

5^5-27 

79M12 

Fairchild 

mA79M12C 

566-90 

78M06 

Fairchild 

mA78M06C 

562-110 




394-42 



SG7824K 

565-49 


Tl 

mA79M12 

566-92 



mA78M06M 

562-111 

7808 

Fairchild 

M7808C 

563-49 



SG7824T 

565-26 

79M15 

Fairchild 

#iA79M15C 

567- 6 


Motorola 

MC78M06C 

562-113 



mA7808M 

563-50 


Tl 

M7824C 

565-51 


Tl 

mA79M15 

567- 8 


Plessey 

SL78M06 

562-115 


Motorola 

MC7808C 

563-51 



mA7824M 

565-52 

79M20 

Fairchild 

mA79M20C 

567-44 


Signetics 

#.A78M06C 

562-116 


National 

LM7808 

563-52 

7830 

AMD 

DM7830 

386-28 


Tl 

mA79M20 

567-45 



mA78M06M 

562-^117 


Signetics 

00 

o 

00 

56^-53 


National 

DS7830 

386-34 

79M24 

Fairchild 

M79M24C 

567-58 


Tl 

mA78M06C 

562-118 



#»A7808C 

563-54 




f 92- 3 


Tl 

/«A79M24 

567-60 



mA78M06M 

562-118 


Silicon G 

SG7808CK 

563-57 




T 92- 4 

7902 

Motorola 

MC7902C 

565-74 

78M08 

Fairchild 

itAlSMOBC 

563-39 



SG7808CT 

563-37 




r92- 5 

7904 

Motorola 

MC7964C 

565-79 



mA78M08M 

563-40 



SG7808K 

563-57 


Plessey 

SL7830 

565-61 

7905 

Fairchild 

<tA7905C 

565-92 


Motorola 

MC78M08C 

563-42 



SG7808T 

563-36 


Signetics 

0M7830 

386-36 


Motorola 

MC7905C 

565-94 


Plessey 

SL78M08 

563-44 


Tl 

MA7808C 

563-61 

7831 

AMD 

DM7831 

386- 8 


National 

LM7905 

565-93 


Signetics 

mA78M08C 

563-45 



mA7808M 

563-60 




386-43 



#tA7905C 

565-103 



mA78M08M 

563-46 

781 

Fairchild 

/iA781 

525-56 




f 91-11 



mA7905M 

565-104 


Tl 

mA78M08C 

563-47 




1106-17 




f 91-11 

7905.2 

National 

LM7905.2 

566-12 



mA78M08M 

563-48 

7810 

National 

DS7810 

178-122 


National 

DS7831 

386-10 

7906 

Fairchild 

mA7906C 

566-33 

78M12 

Fairchild 

mA78M12C 

563-104 




198-141 




386-45 


Motorola 

MC7906C 

566-34 



mA78M12M 

563-105 



LM7810 

563-82 




f 92- 5 


National 

LM7906 

566-35 


Motorola 

MC78M12C 

563-107 


Tl 

mA7810 

563-80 




1 92-5 


Tl 

. #tA7906, 

566-36 


Plessey 

SL78M12 

563-109 

7811 

National 

DS7811 

178-123 




f 97- 5 



mA7906C 

566-42 


Signetics 

#«A78M12C 

563-111 




198-143 




I 97- 5 

7908 

Fairchild 

mA7908C 

566-54 



mA78M12M 

563-112 

7812 

Fairchild 

M7812C 

564- 5 




1 97- 6 




566-55 


Tl 

#iA78M12C 

564- 2 



M7812M 

564- 6 




% 97- 6 


Motorola 

MC7908C 

566-56 



#iA78M12M 

563-112 


Motorola 

MC7812C 

5^4- 7 

7832 

AMD ^ 

DM7832 

386-47 


National 

LM79G8 

566-56 

78MI5 

Fairchild 

#tA78M15C 

564-42 


National 

DS7812 

178-73 


National 

DS7832 

386-12 


Tl 

M7908C 

566-64 



mA78M15M 

564-43 



■ 

198-131 




386^49 



#tA7908M 

566-43 


Motorola 

MC78M15C 

564-45 



LM7812 

564- 8 




1 92- 5 




566-65 


Plessey 

SL78M15 

^564-47 


Plessey 

SL7€12 

564- 9 




11 92- 5 

7909 

National 

LM7909 

566-78 


Signetics 

mA78M15 

564-48 


Signetics 

M7812 

564-11 

7833 

- National 

DS7833 

393- 7 

791 

Fairchild 

#iA791C 

546-24 



mA78M15C 

564-49 



#iA7812C 

564-12 




1 92- 5 

7912 

Fairchild 

MA7912C 

566-102 


Tl 

#«A78M15C 

564-50 


Silicon G 

SG7812CK 

564-15 

7834 

, National 

DS7834 

393-13 


Motorola 

MC7912C 

566-103 



mA78M15M 

564-51 



SG7812CT 

563-100 




H 92- 5 


National 

LM7912 

566-98 

;78M18 

Motorola 

MC78M18C 

564-92 



SG7812K 

564-14 

7835 

National 

DS7835 

393- 9 


Tl 

MA7912C 

566-105 

78M20 

Fairchild 

mA78M20C 

564-112 



SG7812T 

563-101 




1 92- 5 



^7912M 

566-106 



mA78M20M 

564-112 


Tl 

mA7812C 

564-16 

7836 

National 

DS7836 

389-14 

7915 

Fairchild 

mA7915C 

567-18 


Motorola 

MC78M20C 

565- 3 



mA7812M 

564-17 




1 92- 5 


Motorola 

mA7915C 

567-19 


Plessey 

SL78M20 

565- 4 

7815 

Fairchild 

mA7815C 

564-54 

7837 

National 

DS7837 

389-28 


National 

LM7915 

567-14 


Signetics 

mA78M20C 

565- 5 



mA7815M 

564-55 




1 92- 5 


Tl 

/iA7915 

. 567-22 



mA78M20M 

565- 6 


Motorola 

MC7815C 

564-55 

7838 

National 

DS7838 

392-22 



mA7915C 

567-21 


Tl 

mA78M20C 

565- 7 


National 

LM7815 

564-59 




1 92- 5 

7918 

Fairchild 

mA7918C 

567-38 



mA78M20M 

565- 8 


Plessey 

SL7815 

564-60 

7839 

National 

DS783^ 

393-11 


Motorola 

MC7918G 

567-39 

78M24 

Fairchild 

mA78M24C 

565-29 


PMC 

LAS7815 

/ 567-20 




1 92- 5 


National 

LM7918 

'567-37 



mA78M24M 

565-30 


Signetics 

mA7815 

564*62 

7842 

Fairchild 

mA7842M 

565-39 


Tl 

mA7918C 

567-41 


Motorola 

MC78M24C 

565-32 



mA7815C 

564-63 


National 

DM7842 

t 96- 6 



mA7918M 

567-42 


Signetics 

mA78M24 

565-34 


Silicon G 

SG7815CK 

564-66 

7853 

National 

DM7853 

195-178 

7924 

Fairchild 

mA7924C 

567-66 



mA78M24C 

565-35 



SG7815CT 

564-38 

7856 

National 

DS7856 

380-40 


Motorola 

MC7924C 

567-67 


Tl 

mA78M24C 

565-36 



SG7815K 

664-67 




1 95-12 


National 

LM7924 

567-85 



mA78M24M 

565-37 



SG7815T 

564-39 

7858 

National 

DS7858 

380- 2 


Tl 

MA7924C 

567-69 

78M30 

Plessey 

SL78M30 

565-60 


Tl 

itA7815C 

564-68 




T 95-12 



mA7924M 

567-70 

780. 

Fairchild 

mA780 

525-55 



mA7815M 

564-69 

787 

Fairchild 

M787 

525-57 

794 

Motorola 

MC794 

630-62 




1106-17 

78T8 

Fairchild 

MA7818C 

564-94 

7875 

National 

DM7875 

168-142 

7952 

Motorola 

MC7952C 

566-11 


in 

TAA780 

522-153 



mA7818M 

564-95 

788 

Fairchild 

mA788 

525-58 

796 

Fairchild 

>A796C 

571-56 

7800 

Fairchild 

i»A7800 

1114-18 


Motocoia 

MC7818C 

564-96 

7880 

National 

DS7880 

381-36 

798 

Fairchild 

mA798 

532-36 




111&- 1 


National 

LM7818 

564-98 




1 92-14 



/tA798C 

554-51 


National 

DS7800 

198-122 


Plessey 

SL78T8 

564-99 

7885 

Fairchild 

mA7885 

563-69 



mA798M 

553-51 

7802 

National 

DS7802 

398-131 


Signetics 

M7818 

564-101 


_ National 

DS7885 

381-32 

8 

Burr-BrownMPC-8D 

371-89 

7803 

Natkmel 

DS7803 

*490 



#.A7818C 

564-102 

/ 

Tl 

iiA7885C 

563-70 



MPC-8S 

371-48 




394-41 


Silicon G 

SG7818CK 

564.104 



mA7885M 

563-71 


Datel 

ADC-EK8B 

373-20 

7806 

Fairchild 

<iA7805C 

562-56 



S67818CT 

564-87 

7887 

National 

DS7887 

381-24 



DAC-IC8BC 

376-3T 



/IA7805M 

562-57 



SG7818K 

564^-105 

7889 

National 

DS7889 

381-44 



DAC-IC8BM 

376-32 


Motorola 

MC7805C 

562-62 



SG7818T 

564-88 

7891 

National 

DS7891 

381-16 


FeirchiM 

F8 

*953 


National 

LM7806 

562-66 


Tl 

MA7818C 

564-107 

7895 

National 

DS7895 

381-129 




*957 

1 

Plessey 

SL7805 

562-68 



M7818M 

564-106 

7897 

National 

DS7897 

381-26 




866-13 


Signetics 

mA7805 

562-72 

7819 

National 

DS7819 

178-18 

79 

Fairchild 

M79G 

570-38 




1127-14 



MA7805C 

562-73 




198-147 



J.A79MG 

570-37 


Mostek 

F8 

H 124-15 


Arranged alphanumerically from left to right 
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Base 

Number 

Source 

Device 

Pege-Une 

Beee 

Numbw 

Source 

Device 

Paf^Ufie 

Bate 

Number 

Source 

Device 

Page-Line 

Baae 

Numbw* 

Source 

Device 

Pege-Line 

8 

Mostek 

F8 

1124-16 

8T24 

Raytheon 

RM8T24 

388-18 

80C98 

National 

MM80C98 

149-60 

806 

Beckman 

806 

569- 6 




1126- 8 


Signetics 

N8T24 

38^-19 

800 

Fairchild 

TBA800 

521-136 

807 

Datel 

MXD-807 

371-91 




1128- 8 

8T25 

Signetics 

N8T25 

398-135 


in 

TBA800 

521-144 

8070 

Motorola 

MFC8070 

1113-16 




1128- 9 

8T26 

AMD 

N8T26 

200-188 


Plessey 

TBA800 

521-160 

808 

Datel 

MX-808 

371-50 




1128-10 




392-12 



TCA800 

525-116 

8080 

Intel 

M8080A 

870-142 




1128-11 




868-77 


SGS 

TBA800 

521-1S^4 



8080 

1125-19 


National 

IMP-8 

1124-18 



S8T26 

201- 4 


Signetics 

TCA800 

525-150 




1125-21 




1125- 5 




392-13 


Telefunken TDA800 

521-158 




1126- 1 




1125-10 


Motorola 

MC8T26 

201- 5 

8000 

Collins 

CRC8000 

560-85 




1126-^ 2 




1126-13 




392-16 


Gl 

LP8000 

870-114 




1126- 4 




1126-14 




868-78 

8001 

Intersil 

800 1C 

517-32 




1127-19 




1126-15 


Signetics 

N8T26 

201- 6 



800 1M 

516-55 




1127-23 




1128-19 




868-80 

8007 

Intersil 

8007 

1 99-19 



8080A 

870-141 




1128-20 



N8T26A 

392-17 



8007AC 

531-25 




1 127-22 



IMP-8A/S20 

4043 

8T28 

Motorola 

MC8T28 

200-180 




551-45 




1127-23 




866-40 




392-20 



8007AM 

531-26 


National 

DPS080A 

★1033 



IMP-8C 

1125- 4 




868-79 




551-44 




870-145 




1129- 1 


Signetics 

N8T28 

200-181 



8007C 

552-13 



INS8080A 

★1033 V 



ISP-8A/S00 

★ 998 




392-21 



8007C-1 

536-21 


NEC 

mPD8080A 

870-144 




867-80 




868-81 



8007C-2 

536-24 


Tl 

TMS8080 

★1097 


TRW 

MPY8A 

168-177 

8T30 

Signetics 

N8T30 

392- 4 



8007C-3 

541-20 




1130-10 

8S200 

Signetics 

N8S200 

608-84 

8T31 

Signetics 

N8T31 

201-22 



8007C-4 

548-53 



TMS8080A 

4097 

8T04 

Signetics 

N8T04 

380-79 




868-58 



8007C-5 

549- 2 




870-146 



S8T04 

380-80 

8T32 

Signetics 

8T32 

870-100 



8007M 

551-12 




1130- 9 

8T05 

Signetics 

N8T05 

380-43 

8T33 

Signetics 

8T33 

870-101 



8007M-2 

536-25 

809 

Beckman 

809-V12 

564- 4 



S8T05 

380-44 

8T34 

Signetics 

N8T34 

393-15 



8007M-5 

549- 3 



809-V15 

564-53 

8T06 

Signetics 

N8T06 

380-65 

8T35 

Signetics 

8T35 

870-106 

8008 

Hitachi 

FA8008 

522-56 



809-V5 

562-51 



S8T06 

380-66 

8T36 

Signetics 

8T36 

870-107 


Intel 

8008 

870-125 



809-V6 

563- 2 

8T09 

Raytheon 

RC8T09 

179-24 

8T363 

Signetics 

N8T363 

200-43 




1125-20 



809-V9 

563-74 




386- 2 



S8T363 

200-44 




1126- 1 

8090 

National 

DM8090 

190-178 



RM8T09 

179-25 

8T37 

Signetics 

N8T37 

389-31 




1T26- 3 

8091 

National 

DM8091 

186-136 




386- 3 

8T38 

Signetics 

N8T38 

392-25 


In^rsil 

8008C 

546- 3 

8092 

National 

DM8092 

185-147 


Signetics 

N8T09 

179-26 

8T380 

Signetics 

N8T380 

389-18 



8008M 

543- 4 

8093 

National 

DM8093 

170-37 




386- 4 

8T39 

Signetics 

8T39 

870-111 

801 

AD 

AD801A 

542-55 




1 97- 6 



S8T09 

179-27 

8T80 

Signetics 

N8T80 

178-140 



AD801B 

542-54 

8094 

National 

DM8094 

170-59 




386- 5 



S8T80 

178-141 



AD801S 

543- 2 




1 97- 6 

8T10 

Raytheon 

RC8T10 

182-12 

8T84 

Signetics 

N8T84 

171-73 


Beckman 

801 -VI 2 

563-102 

8095 

National 

DM8096 

170-82 



RM8T10 

182-13 

8T93 

Signetics 

N8T93 

170-190 



801 -VI 5 

564-40 

8096 

National 

DM8096 

171-80 


Signetics 

N8T10 

182-14 

8T95 

Motorola 

MC8T95 

170-104 



801 -VI 8 

564-89 

8097 

National 

DM8097 

170-83 



S8T10 

182-15 




868-49 



801-V9 

563-73 

8098 

National 

DM8098 

171-81 

8T100 

Signetics 

8T100 

387-44 


Signetics 

N8T95 

170-108 

8013 

Intersil 

8013C 

572-78 

8099 

National 

DM8099 

187-140 

8T101 

Signetics 

8T101 

387-45 




868-53 



801 3M 

572-79 

81LS95 

National 

DM81LS95 

170-115 

8T110 

Signetics 

N8T110 

391-53 

8T96, 

Motorola 

MC8T96 

170-105 

8017 

Intersil 

801 7C 

547-17 

81LS96 

National 

DM81LS96 

171-105 

8T111 

Signetics 

N8T1 1 1 

391-54 




868-50 



801 7M 

544-20 

811JS97 

National 

DM81LS97 

170-116 

8T13 , 

Fairchild 

8T13 

1 95- 3 


Signetics 

N8T96 

170-109 

8018 

Intersil 

801 8A 

1108-11 

81LS98 

National 

DM81 LS98 

171-106 



8T13C 

385-17 




868-54 

8019 

Intersil ; 

801 9A 

1108-11 

810 

AD ' 

AD810 

514-4 



8T13M 

385-18 

8T97 

Motorola 

MC8T97 

170-106 

802 

Beckman 

802 ! 

569-13 


Fairchild 

TBA810 

521-137 


Motorola 

MC8T13 

385-21 




868-51 

8020 

Intersil 

8020A 

1108-11 


Hitachi 

TBA810 

521-143 


Raytheon 

RC8T13 

385-24 


Signetics 

N8T97 

170-110 

8021 

Intersil 

802 1C 

531-106 


RCA 

CA810 

521-151 



RM8T13 , 

385-25 




868-55 




546-11 


SGS 

TBA810 

521-155 


Signetics 

N8T13 

385-26 

8T98 

Motorola 

MC8T98 

170-107 



802 1M 

531-107 


Telefunken TBA810 

521-159 



S8T13 

385-27 




868-52 




540-35 


Tl 

TL810C 

517- 6 

8T14 

Fairchild 

8T14 

1 95- 3 


Signetics 

N8T98 

170-111 

8022 

Intersil 

8022C 

531-128 



TL810M 

516-10 



8T14C 

388-23 




868-56 




554-44 

8100 

Collins 

CRC8100 

160-88 



8T14M 

388*24 

8X01 

Signetics 

8X01 

383- 5 



8022M 

631-129 




559-102 


Motorola 

MC8T14 

388-27 

8X02 

Signetics 

8X02 

872- 4 




553-30 

8101 

AMD 

8101 

871-84 


Raytheon 

RC8T14 

388-30 




1125- 7 

8023 

Intersil 

8023C 

531-133 


Intel 

8101A-4 

871-86 



RM8T14 

388-31 




1130- 6 




556-17 

8102 

AMD 

8102A-4 

871-94, 


Signetics 

N8T14 

388-32 

8X03 

Signetics 

8X03 

383- 7 



8023M 

531-134 


Fujitsu 

M68102 

623-37 



S8T14 

388-33 




608-28 




556- 5 


Intel 

M8102A 

871-96 

8T15 

Signetics 

N8T15 

3d5- 4 




871-180 

8025 

Hitachi 

FA8025 

522-57 



8102A-4 

871-95 

8T16 

Signetics 

N8T16 

389-33 

8X04 

Signetics 

8X04 

383- 8 

8030 

Collins 

CRC8030 

560-118 

8107 

Fujitsu 

MB8T07E 

614-121 

8T18' 

Signetics 

N8T18 

198-109 




608-27 




1104- 2 



MB8107H 

614-83 



S8T18 

198-110 




871-181 

8038 

Intersil 

8038 

1111- 9 



MB8107N 

615-43 

8T20 - 

Raytheon 

Rd8T20 

195-100 

8X300 

Signetics 

8X300 

870-96 



8038C 

560-25 



MB8;i07Y 

614-56 



RM8T20 

195-101 

80 

Burr-BrownADC80A- 1 0 

373-79 



8038M 

560-26 


Intel 

810>B-4 

871-100 


Signetics 

N8T20 

195-102 



ADC80A-12 

374-41 


Lithic Sys 

LS8038C 

560-27 

811 

AD 

AD811 

514- 5 



S8T20 

195-103 



DAC80/CBI 

378-83 



LS8038M 

560-28 


Tl 

TL811C 

519- 9 

8T22 

Raytheon 

RC8T22 

185-63 



DAC80/CCD 

377-86 

804 

Beckman 

804 

569-40 



TL811M 

518-31 



RM8T22 

195-68 



SHC80 

573-60 

8043 

Intersil 

8043 

1 99-20 

8111 

AMD 

8111 

871-85 


Signetics 

N8T22 

195-69 


Micro Net 

ADC80A-10 

373-80 



8043C 

555-52 


Intel 

81T1A-4 

871-87 

8T23 

Fairchild 

8T23 

1 95- 3 



ADC80A-12 

374-42 



8043M 

555-50 

8116 

Fujitsu 

MB8116 

615-103 



8T23C 

385-30 



DAC80/CCD 

377-90 

8048 

Intersil 

8048C 

512-98 

812 

AD 

ADS 12 

514- 6 



8T23M 

385-31 


Zilog 

Z80-CPU 

867-111 

8049 

Intersil 

8049C 

512-94 

8121 

National 

DM8121 

194-146 


Motorola 

MC8T23 

385-34 



Z80-CTC 

867-115 

805 

Beckman 

805-V5 

562-38 

8123 

National 

DM8123 

192-140 


Raytheon 

RC8T23 

385-36 



Z80-DMA 

867-118 



805-V6 

562-108 

813 

AD 

ADS 13 

514- 7 



RM8T23 

385-37 



Z80-PI0 

867-121 

8052 

Intersil 

8052 

374-52 

8130 

National 

DM8130 

170-30 


Signetics 

N8T23 

385-38 



Z80-SI0 

867-124 




374-53 

8131 

National 

DM8131 

170-15 

8T24 

Fairchild 

8T24 

1 95- 3 

80C95 

Harris 

HD80C95 

148-165 




375- 8 

8136 

National 

DM8136 

170-19 



8T24C 

388-11 


National 

MM80C95 

148-171 



8052A 

375-30 

814 

AD 

ADS 14 

514- 8 



8T24M 

388-12 

80C96 

National 

MM80C96 

149-59 

8053 

Intersil 

8053 

374-54 

815 

AD 

AD615 

514- 9 


Motorola 

MC8T24 

388-15 

80C97 

Harris 

HD80C97 

148-166 




375- 9 

816 

AD 

ADS 16 

514-10 


Raytheon 

RC8T24 

388-17 


National 

MM80C97 

148-172 

8055 

Intersil 

8055A 

375-31 

8160 

National 

DM8160 

170-22 


f Indicates page number in Application Note Directory 
★ Indicates additional data is provided on the page noted 
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PART NUMBER INDEX 


Base 

Number 

Source 

Devico 

Pago-Line 

Base 

Number 

Source 

Davica 

Paga-Lina 

Base 

Number 

Source 

Davica 

Paga-Lina 

Baaa 

Numbar 

Sourca 

Davica 

Paga-Lina 

818 

AD 

ADS 18 

514-39 

82S32 

Signetics 

N82S32 

194-83 

8224 

Fujitsu 

MB8224N 

615-33 

8251 

National 

DP8251 

867-87 

82 

Burr-BrownADC82 

373-64 

82S33 

^ Signetics 

N82S33 

192-134 


Intel 

M8224 

870-162 




870-178 

82C19 

National 

MM82C19 

158-12 




192-157 



8224 

870-161 

\ 

NEC 

mPD8251 

870-179 

82S09 

Signetics 

N82S09 

617-65 

82S34 

Signetics 

N82S34 

192-167 


National 

DP8224 

*447 


Raytheon 

RC8251 . 

1 76-69 



S82S09 

617-67 

82S41 

Signetics 

N82S41 

189-109 




870-164 



RM8251 

176-71 

82S10 

Signetics 

N82S10 

622-101 

82842 \ 

Signetics 

.N82S42 

189-170 


NEC 

mPB8224 

870-163 


Signet^s 

N8251 

176-74 



S82S10 , 

622-109 

82S50 

Signetics 

N82S50 

177-140 


Tl 

TIM8224 

870-167 



S8251 

176-78 

82S1dO 

Signetics 

N82S100 

198-173 

82S52 

Signetics 

N82S52 

176-102 

8226 

AMD 

8226 

870-151 

8252 

Raytheon 

RC8252 

176-70 




608-77 

82862 

AMO 

82S62C 

199-155 


Intel 

8226 

870-130 



RM8252 

, 176-72 



S82S100 

198-174 



82S62M 

199r156 




870-154 


Signetics 

N8252 

176-75 



82S100 

868-84 


Signetics 

N82S62 

199-161 

8228 

AMD 

8228C 

871-52 



88252 

176-79 

82S101 

Signetics 

N82S101 

198-175 

82S66 

Signetics 

N82S66 

192-158 



8228M 

871-53 

8253 

Intel 

8253 

870-132 




608-76 




193-12 


Intel 

M8228 

871-^7 




871-42 



S82S101 

19/-176 

82S67 

Signetics 

N82S67 

192-168 



8228 

871-56 


NEC 

MPD8253 

871-43 




608-78 

82S70 

Signetics 

N82S70 

196-71 


National 

DP8228 

*453 

8255 

Intel 

M8255 

871-48 



82S101 

868-85 




630-37 




871-59 



8255 

870-135 

82S102 

Signetics 

S82S102 

608-79 

82S71 

Signetics 

N82S71 

196-72 


NEC 

MPB8228 

871-61 




871-47 

82Slt 

Signetics 

N82S1 1 

622-102 




630-38 


Signetics 

N8228 

626-33 

' 



1I127'-21 



S82S11 

622-110 

82S82 

Signetics 

N82S82 

168-121 



N8228CB 

606 -3Q 




f 127-21 

82S110 

Signetics 

N82S110 

622-89 

82883 

Signetics 

N82S83 

168-97- 


tl 

TIM8228 

871-68 


Natiohal 

DP8255 

867-89 

82S111 

Signetics 

N82S111 

622-90 

82890 

Signetics 

N82S90 

174-17 

823 

Teledyne 8 823 

file- 1 




871-49 

82S112 

Signetics 

N82S112 

192-44 

82S91 

Signetics 

N82S91 

172-36 



823AE 

570-18 


NEC 

#tPD8255 

871-50 




616-45 

820 

AD / 

AD820 

514-31. 



823BE 

569-73 

8256 

Harris 

HPROM8256-2 610-24 

82S114 

Signetics 

N82S114 

611-31 


Fairchild 

TBA820 

521-86 

8230 

National 

DM8230 

176-169 



HPROM8256-5 610-25 



S82S114 

611-47 


SGS 

TBA820 

521-116 




t 97- 6 

8257 

AMD 

8257, 

871- 9 

82S115 

Signetics 

N82S115 

612-31 


Tl 

TL820C 

518-33 


Raytheon 

RC8230 

494-68 


Intel 

8257 

871-10 



S82S115 

612-72 



TL820M 

518-16 



RM8230 

194-71 


NEC 

MPD8257 

871-11 

82S116 

Signetics 

N82S116 

618-21 

8200 

National 

DM8200 

169-156 


Signetics 

N8230 

194-74 

8259 

AMD 

8259 

871-38 

82S117 

Signetics 

N82S117 

618-23 




f 87-14 



88230 

194-76 


Intel 

8259 

871-39 

82S12 

Signetics 

N82S12 

192-43 


Raytheon 

RC8200 

198.61 

8231 

Raytheon 

RC8231 

194-151 


NEC 

mPD8259 

871-40 




616-44 



RM8200 

198-62 



RM8231 

194-152 

8260 

Intersil 

8260 

561-99 

82S123 

Signetics 

N82S123 

610-21 


Signetics 

N8200 

198-63 


Signetics 

N8231 

194-153 


Motorola; 

MC8260 

169-123 



S82S123 

610-41 



S8200 > 

198-68 



8823 1 

194-154 


Raytheon 

RC8260 

169-124 

82S1j26 

Signetics 

N82S126 

610-83 

8201 

Raytheon 

RC8201 

198-71 

8232 

Raytheon 

RC8232 

194-69 



RM8260 

169-125 



S82S126 

611-12 



RM8201 

198-72 



. RM8232 

194-72 


Signetics 

N8260 

169-126 

82S129 

Signetics 

N82S129 

610-84 


Signetics 

N8201 

198-73 


Signetics 

N8232 

194-75 



S8260 

169-127 



S82S129 

611-13 



S8201 

198-74 



S8232 

194-77 

8261 

Motorola 

MC8261 

169-131 

,82,8130 

Signetics 

N82S130 

611-87 

8202 

Raytheon 

RC8202. 

198-38 

8233 

Raytheon 

RC8233 

192-88 


Raytheon 

RC8261 

169-132 



S82S130 

611-101 



RM8202 

198-39 



RM8233 

192-89 



RM8261 

169-133 

82S131 

Signetics 

N82S131 

611-88 


Signetics 

N8202 

198-40 


Signetics 

N8233 

192-94 


Signetics 

N8261 

169-134 



S82S131 

611-102 



S8202 

198-41 



S8233 

192-95 



S8261 

169-135 

82S136 

Signetics 

N82S136 

612-97 

8203 

Raytheon 

RC8203 

198-45 

8234 

Raytheon 

RC82i34 

193-72 

8262 

Raytheon 

RC8262 

199-142 



S82S136 

613-19 



RM8203 

198-46 



RM8234 

193-73 



RM8262 

199-143 

82S137 

Signetics 

N82S137 

612-98 


Signetics 

N8203 

198-47 


Signetics 

N8234 

193-74 


Signetics 

N8262 

199-144 



S82S137 

613-20 



S8203 

198-48 



S8234 

193-75 



S8262 

199-145 

82S140 

Signetics 

82S140 

612-67 

8204 

Signetics 

N8204 

607-42 

8235 

Signetics 

N8235 

193-78 

8263 

Raytheon 

RC8263 

193-82 

82S141 

Signetics 

828141 

612-68 

8205 

Intel 

8205 

871- 5 



S8235 

193-79 



RM8263 

193-83 

82S16 

Signetics 

N82S16 

618-39 

821. 

AD 

AD821 

514-32 

8238 

AMD 

8238C 

871-54 


Signetics 

N8263 

193-84 



S82S16 

618-83 

8210 

National 

DM8210 

194-35 



8238M 

871-55 



88263 

193-85 

8281 7 

Signetics 

N82S17 

618-38 




f 96- 6 


Intel 

8238 

871-58 

8264 

Raytheon 

RC8264 

193-88 



S82S17 

618-82 

8211 

Intersil 

8211C 

572-165 


National 

DP8238 

1*453 



RM8264 

193-89 

828180 

Signetics 

N82S180 

613-30 



8211M 

572-166 




871-60 


Signetics 

N8264 

193-90 

828181 

Signetics 

N82S181 

613-34 


National 

DM8211 

194-36 


NEC 

/iPB8238 

871-66 



S8264 

193-91 

828184 

Signetics 

N82S184 

613-41 

8212 

AMD 

8212C 

871-19 

8240 

Intersil 

8240 

561-89 

8266 

Motorola 

MC8266 

192-152 



S82S184 

613-43 



8212M 

871-20 

8241 

Motorola 

MC8241 

189-63 


Raytheon 

RC8266 

192-153 

828185 

Signetics 

N82S185 

613-42 


Intel 

M8212 

871-22 


Raytheon 

RC8241 

189-72 



RM8266 

192-154 



S82S185 

613-44 



8212 

870-127 



RM8241 

189-73 


Signetics 

N8266 

192-155 

828200 

Signetics 

N82S200 

198-166 




871-21 


Signetics 

N8241 

189-75 



88266 

192-156 

828201 

Signetics 

N82S201 

198-167 


Intersil 

8212C 

572-167 



S8241 

189-77 

8267 

Motorola 

MC8267 

192-162 




608-83 



8212M 

572-168 

82^ 

Motorola 

MC8242 

189-153 


Raytheon 

RC8267 

192-163 

82821 

Signetics 

N82S21 

192-50 i 


National 

DP8212 

*439 


Raytheon 

RC8242 

189-154 



RM8267 

192-164 




617-39 




* 439 



RM8242 

189-155 


Signetics 

N8267 

192-165 

828214 

Signetics 

N82S214 

624-97 1 




867-84 


Signetics 

N8242 

' 189-156 



S8267 

192-166 



S82S214 

625- 6 ! 




871-24 



S8242 

189-157 

8268 < 

Signetics 

N8268 

168-10 

8282 15 

Signetics 

N82S215 

625-94 i 


NEC 

mPB8212 

871-23 

8243 

Raytheon 

RC8243 

199-58 



S8268 

168-12 



S82S215 

626- 6 

8214 

Intel 

M8214 

871-35 



RM8243 

199-59 

8269 

Signetics 

N8269 

169-157 

828226 

Signetics 

N82S226 

624-51 



8214 

871-34 


Signetics 

N8243 

199-60 



S8269 

169.158 



S82S226 

624-74 


National 

DM8214 

193-171 



88243 

199-61 

8270 ^ 

Motorola 

MC8270 

197-14 

828229 

Signetics 

N82S229 

624-52 




1 97- 6 

825 

Beckman 

825 

529-104 




629-77 



S82S229 

624-75 ^ 


NEC 

MPB8214 

^ 871-36 




530-78 


Raytheon 

RC8270 

197-15 

82823 

Signetics 

N82S23 

610-20 

8215 

Fujitsu 

MB8^215E 

614-54 




532-135 




629-83 



S82S23 

610-40 

8216 

AMD 

8216 

870-150 




540-16 



RM8270 

197-16 

82S230 

Signetics 

N82S230 

625-32 


Intel 

M8216 

870-153 

8250 

Intersil 

8f50 

561-96 




629-85 



S82S230 

625-44 



8216 

870-129 


Motorola 

MC8250 

177-135 


Signetics 

N8270 

179-147 

828231 

Signetics 

N82S231 

625-33 




870-152 


Raytheon 

RC8250 

177-136 




197-18 

82825 

Signetics 

N82S25 

616-101 


NEC 

MPB8216 

870-155 



RM8250 

; 177-137 




629-72 

82827 

Signetics 

N82S27 

610-76 

8219 

National 

DM8219 

196-26 


Signetics 

N8250 

177-138 



S8270 

179-148 

82828Q 

Signetics 

N82S280 

626-97 

822 

AD 

AD822 

514-33 



S8250 

177-139 




197-17 

828281 

Signetics 

N82S281 

626-98 

8220 

National 

DM8220 

199-126 

82501 

National 

DP82501 

870-171 

8271 

Motorola 

MC8271 

197-28 

828290 

Signetics 

N82S290 

627-82 

8223 

National 

DM8223 

177-148 

8251 

Intel 

M8251 

870-177 




629-78 

828291 

Signetics 

N82S291 

62>-85 

8224 

AMD 

8224C 

870-159 



8251 

870-176 


Raytheon 

RC8271 

197-29 

82830 

Signetics 

N82S30 

194-81 



8224M 

870-160 




1 91-17 




629-84 

82831 

Signetics 

N82S3r 

194-82 


Fujitsu 

MB8224E 

614-112 


Intersil 

8251 

399-31 



RM8271 

197-30 
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Base 

Numbtr 

Souro* 

Device 

Page>Une 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Scurce 

Device 

Page-Line 

8271 

Raytheon 

RM8271 

629*86 

8301 

Motorola 

MC8301 

176-57 

848 

Beckman 

848-810 

377-83 

8576 

National 

DM8576 

*739 


Signetics 

N8271 

197-31 


National 

DM8301 

176-61 



848-B5 

377-82 




198-165 




629-73 



DP8301 

866-163 



848 -U 10 

377-81 




609- 9 

/ ' 


S8271 

197-32 

8302 

Intel 

8302 

871-102 

8495 

Intech 

A8495 

572-76 




1 96- 7 

8273 

Raytheon 

RC8273 

198-55 


National 

DP8302 

*466 

85 

Burr-BrownAOC85 - 1 0 

374-33 




11 96- 7 




632-17 




*466 



ADC85-12 ’ 

374-37 



DM8676AAA 

607-52 



RM8273 

198-56 




866-165 



bAC85/CBI 

378-84 

8577 

National 

DM8577 

*702 




632-18 




871-104 



DAC85/CCD 

377-87 




610-30 


Signetics 

N8273 

198-57 

8304 

Motorola 

MC8304 

168-105 



DAC85C/CCD 

377-88 

8578 

National 

DM8578 

*702 . 




632-19 


National 

DP8304 

*472 



DAC85ET 

378-85 




610-31 



S8273 

198-58 




*472 



SHC85 

573-64 

859 

Beckman 

859.V12 

566-93 




. 632-20 




393-16 



SHC85ET 

573-65 



859-V15 

567- 9 

8274 

Raytheon 

RC8274 

198-50 




• 866-161 


Micro Net 

DAC85/CBI 

378-87 



859-V5 

565-91 




632-13 

8307 

Motorola 

MC8307 

380-34 



DAC85/CCD 

377-91 



859-V6 

566-32 



RM8274 

198-51 

8308 

EA 

EA8308A 

626-47 

85S28 

National 

DM85S28 

*737 



859 -V9 

566-72 




632-14 


Fujitsu 

MS8308 

626-49 




626-78 

8590 

National 

DM8590 

631-36 


Signetics 

N8274 

198-52 


Intel 

8308 

871-107 

85S29 

National 

DM85S29 

*737 

8595 

Intech 

A8595 

572-77 




632-15 


Motorola 

MC8308 

191-52 




626-77 


National 

DM8595 

^26- 9 



S8274 

198-53 

8309 

Motorola 

MC8309 

' 194-20 

85S68 

National 

DM86S68 

* 749 

8596 

National 

DM8596 

626-10 




632-16 


National 

DM8309 

194-22 




*749 




1123- 5 

8275 

Signetics 

N8275 

191-100 

831 

Beckman 

831 

396-66 




192-47 

8597 

National 

DM8597 

624-68 

8276 

Signetics 

N8276 

198-20 


Panasonic 

DM831 

203-147 


' 


616-90 



MM8597 

11123* 5 




631-91 

8310 

Motorola 

MC8310 

174-33 

8SS97 

National 

DM85S97 

*7p2 

8598 

National 

DM8598 

*702 

8277 

Raytheon 

RC8277 

198-84 


National 

DM8310 

174-37 




624-50 




624-20 




632- 6 

8311 

Motorola , 

MC8311 

177-167 

8500 

Intersil 

fCH8500 

531-11 




1 97- 6 



RM8277 

198-85 


National 

DM8311 

177-171 




551- 4 

8599 

National 

DM8599 

* 704 




632- 7 

8312 

Motorola 

MC8312 

194-60 



ICH8500A 

'531-6 




616-100 


Signetics 

N8277 

198-86 


National 

DM8312 

194-62 




551- 3 

86L97 

National 

DM86L97 

624-78 




632- 8 

8314 

Motorola 

MC8314 

191-68 


Motorola 

MC8500. 

383- 4 

86S21 

National 

DM86S21 

.192-49 

8280 

National 

DM8280 

173-168 

8316 

AMD 

8316A 

871-111 

8501 

Motorola 

MC8501 

383-11 




617-38 


Raytheon 

RC8280 

173-174 


AMI 

S8316 

627-36 

8502 

Motorola 

MC8502 

383-12 

860 

ITT 

TAC860 

527-95 



RM8280 

173-176 


Intel 

M8316 

87.1-114 

8503 

Motorola 

MC8503 

383-15' 

8600 

Plessey 

SP8600A 

202-166 


Signetics 

N8280 

173-178 



8316A 

871-113 

8504 

Motorola 

MC8504 

199-174 



SP8600B 

202-167 



S8280 

173-184 


Motorola 

MC8316 

172-104 




383-16 

8601 

Motorola 

MC8601 

195-57 

8281 

Motorola 

MC8281. 

171-180 


National 

DM83lfe 

172-108 

8505 

Motorola 

MC8505 

200-46 


National 

DM8601 

195-59 


National 

DM8281 

171-185 


Synertek 

SY8316A 

627-66 




394- 4 


Raytheon 

RF8601 

195-61 


Raytheon 

RC8281 

171-191 



SY8316B 

627-48 


Plessey 

SP8505 

203-25, 

8602 

Motorola 

MC8602 

195-134 



RM8281 

172- 5 

8318 

Motorola 

MC8318 

199-87 

8506 

Motorola 

MC8506 

199-176 


National 

DM8602 

195-136 


Signetics 

N8281 

172-7 


National 

DM8318 

199-89 




383-14 


Plessey 

SP8602A 

202-154 



S8281 

172-13 

8322 

Motorola 

MC8322 

192-81 

8507 

Motorola 

MC8507 

870-19 



SP8602B 

202-155 

8284 

AMD 

N8284 

172-168 


National 

DM8322 

192-84 




872- 7 


Raytheon 

RF8602 

195-138 



S8284 

172-169 

8324 

Motorola 

MC8324 

169-170 

851 

Beckman 

851 -VI 2 

566-89 

8603 . 

Plessey 

SP8603A 

202-156 


Raytheon 

RC8284 

172-172 

8328 

Motorola 

MC8328 

198-82 



851 -VI 5 

567- 5 



SP8603B 

202-157 



RM8284 

172-173 




632- 4 



851 -V9 

566-70 

8604 

Plessey 

SP8604A 

202-158 


Signetics 

N8284 

172-174 

833 

Beckman 

833-21 

529-84 

8511 

National 

DM8511 

181-192 



SP8604B 

202-159 



S8284 

172-175 




,540-50 

8512 

National 

DM8512 

181-112 

8607 

Plessey 

SP8607A 

202-160 

8285 

AMO 

N8285 

174-158 



833-21C 

1529-89, 

8515 

Fujitsu 

MB8515 

613-21 



SP8607B 

202-161 



S8285 

174-159 

8334 

National 

DM8334 

191- 6 


Plessey 

SP8515 

203-26 



SP8607M 

202-162 


Raytheon 

RC8285 

174-160 

834 

Beckman 

834-V15 

568- 8 

852 

Beckman 

852 

570-29 

861 

Siemens 

TAA861 

530-11 



RM8285 

174-161 


Panasonic 

DN834 

203-148 

8520 

Motorola 

MC8520 

383- 6 




550-14 


Signetics 

N8285 

174-162 

835 

Panasonic 

DN835 

203-149 


National 

DM8520 

175-157 


Telefunken TAA861 

550-16 



S8285 

174-163 




571-160 




11124- 1 

8613 

National 

DM8613 

182- 4 

8288 

National 

DM8288 

175-135 


Teledyne S 835B 

557-14 

854 

Beckman 

854 

570-45 


Plessey 

SP8613B 

202-168 


Signetics 

N8288 

175-136 



835C 

557-49 

8542 

National 

DM8542 

183-26 

8614 

Plessey 

SP8614B 

202-169 



S8288 

175-137 

836 

Teledyne S 836B 

557-15 

8544 

National 

DM8544 

200-36 

8615 

Plessey 

SP8615B 

202-170 

829 

Teledyne S 829B 

563-86 



8360 

558-29 

8546 

National 

DM8546 

197-96 

8616 

Plessey 

SP861 65 

202-175 



829C 

563-87 

837 

Panasonic 

DN837 

203-150 

855 

Beckman 

855-V5 

565-81 



SP8616D 

202-171 

8290 

National 

DM8290 

173-169 

838 

Motorola 

MC838P 

f 1 11-10 



855-V6 

566-25 

8617 

Plessey 

SP8617 

202-176 


Raytheon 

RC8290 

173-175 


Panasonic 

DN838 

203-151 

8551 

National 

DM8551 

. 182-11 

8619 

Plessey 

SP8619 

202-177 



RM8290 

173-177 

84 

Burr- BrownADC84 - 1 0 

374-34 




1 97- 3 

862 

Siemens 

TAA862 

530-12 


Signetics 

N8290 

173-179 



ADC84-12 

374-38 




1 97- 6 




547-12 



S8290 

173-185 

840 

Beckman 

840-T1 

573-18 

8552 

National 

DM8552 

‘ 175-153 

8620 

Plessey 

SP8620A 

202-179 

8291 

National 

DM8291 

171-186 



840-T2 

573-19 




1 97-6 



SP8620B 

202-180 


Raytheon 

RC8291 

171-192 

8400 

Intech 

A8400 

571-153 

8553 

National 

DM8553 

191-21 

8621 

Plessey 

SP8621B 

202-181 



RM8291 

172- 6 




573-157 

8554 

National 

DM8554 

175-150 

8622 

Plessey 

SP8622B 

202-182 


Signetics 

N8291 

172- 8 




H 108-10 

8555 

National 

DM8555 

174-137 

8630 

Plessey 

SP8630B 

203-27 



S8291 

172-14 




f 108-10 

8556 

National 

DM8556 

172-163 

8631 

Plessey 

SP8631B 

203-28 

8292 

Signetics 

N8292 

174-125 



A8400ET 

57,1-154 




K 97- 4 

8632 

Plessey 

SP8632B 

203-29 



S8292 

174-126 




573-158 

856 

Beckman 

856 

570-28 

8634 

Plessey 

SP8634B 

203-30 

8293 

Signetics 

N8293 

172-157 

8402 

Intech 

A8402 

571-155 


Motorola 

MC856P 

H 111-10 

8635 

Plessey , 

SP8635B 

203-31 



S8293. 

172-158 




573-159 

8560 

National 

DM8560 

175-30 

8636 

Plessey 

SP8636B 

203-32 

830 

Panasonic 

DN830 

203-146 



A8402ET 

571-156 

8563 

National 

DM8563 

173-42 

8637 

Plessey 

SP8637B 

203-33 


SGS 

TCA830 

521-117 

8404 

Intech 

A8404 

571-157 

8564 

AMI 

S8564 

*634 

8640 

National 

DS8640 

389-17 


Siemens 

TBA830 

512-107 

843 

Beckman/ 

843 -V 12 

567-91 




606-40 


Plessey 

SP8640 

559-151 


Teledyne S 830B 

564-25 

844 

Teledyne S 844 B 

538- 7 

8570 

'National 

DM8570 

197-167 



SP8640A 

203-44 



830C 

564-26 



8440 

539-22 




631-62 



SP8640B 

203-45 


Telefunken TCA830 

521-126 

845 

Beckman 

845 

f 107-21 

8575 

National 

DM8575 

*739 

8641 

National 

DS864,1 

392-10 

8300 

Motorola 

MC8300 

196-16 



845-BIO 

376-69 




*739 


Plessey 

SP8641 

559-152 




629-68 



845-B5 

376-68 




198-164 



SP8641A 

203-46 


National 

DM8300 

196-20 



845-U10 

376-47 



[ 

609- 8 



SP8641B 

203-47 




630-20 



845-U5 

376-46 




f 96- 7 

8642 

National 

DS8642 

392-11 



DP8300 

*458 

846 

Teledyne S 846B 

538- 8 




1 96-7 


Plessey 

SP8642 

559-153 




866-159 



8460 

539-23 

8576 

National 

DM8576 

*739 



SP8642A 

203-48 


^ Indicates page number in Application Note Directory . , 

★ Indicates additional data is provided on the page noted ^ 
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Base 

Number 

Source 

Devica 

Paga-Lina 

Baaa 

Numbar 

Sourca 

Davica 

Paga-Una 

Basa 

Numbar 

Sourqa 

Dovica 

Page-Line 

Base 

Numbar 

Sourca 

Davica 

Paga-Lina 

8642 

Plessey 

SP8642B 

203*49 

8702 

Intel 

8702A 

871-72 

8810 

National 

DS8810 

198-142 

8863 

National 

DS8863 

381-91 

8643 

Plessey 

SP8643 

559-154 


National 

MM8702A 

611-69 

8811 

National 

DS8811 

178-125 




I 95-12 



SP8643B 

203-50 



MM8702A-4 

' 611-77 




198-144 

8864 

National 

DS8864 

381-108 

8646 

Plessey 

SP8646A 

203-51 


Teledyne 38702 

373-98 

8812 

National 

DS8812 

178-74 




f 95-12 



SP8646B 

203-52 




1130- 7 




198-132 

8865 

AMi 

S8865 

*634 



SP8646M 

203-53 

8703 

Teledyne S 8703 

373-23 

8813 

National 

DS8813 

*490 




624- 8 

8647 

Plessey 

SP8647A 

203-54 

8704 

Teledyne S 8704 

373-74 




394-45 


National 

DS8865 " 

381-92 



SP8647B 

203-55 




373-99 

8817 

National 

DS8817 

*491 




f 95-12 



SP8647M 

203-56 

8708 

Intel 

M8708 

871-79 




394-46 

8866 

National 

PS8866 

381-84 

865 

Siemens' 

TAA865 . 

550-15 



8708 

871-78 

8819 

National 

DS8819 

178-19 




1 95-12 


Telefunken TAA865 

550-17 

871 

Siemens 

TCA871 ' 

514-149 




198-148 

8867 

National 

DS8867 

381-141 

8650 

National 

DS8650 

381-53 

872 

Beckman 

872-D1 

378-48 

882 

Beckman 

882 

560-143 

8868 

National 

DS8868 

381-115 


Plessey 

SP8650B 

203-65 



872-D2 

378-49 

8820 

AMD 

DM8820 

390- 8 

8869 ! 

National 

DS8869 

381- 9 

8651 

National 

DS8651 

381-55 

873 

Beckman 

873-78 

374-31 



DM8820A 

390-16 

8870 

National 

DS8870 

^81-73 


Plessey 

SP8651B 

203-66 



873-88 

374-30 


National 

DS8820 

390-10 

8871 

National 

DS8871 

381-93 

8652 

Plessey 

SP8652B 

203-67 

8740 

Plessey 

SP8740 

559-134 




% 92- 3 

8872 

National 

DS8872 

381-102 

86p4 

National 

DS8654 

397-61 



SP8740A 

202-186 




1 92- 4 

8873 

National 

DS8873 

381-109 

86^5 

National 

DS8655 

397-62 



SP8740B 

203- 4 




H 92-5 

8874 

National 

DS8874 

381-111 


Plessey 

SP8655A 

203-74 



SP8740M 

203- 5 



DS8820A 

390-18 

8875 

National 

DM8875 

168-143 



SP8655B 

203-75 

8741 

Plessey 

SP8741 

559-137 


Signetics 

DM8820 

390-12 

8876 

National 

DS8876 

381-112 

8656 

National 

DS8656 

397-63 



SP8741A 

203-10 



DM8820A 

390-20 

8877 

National 

DS8877 

381-74 

8657 

Plessey 

SP8657A 

203-71 



SP8741B 

203-11 

8822 

National 

DS8822 

388-10 

8879 

National 

DS8879 

381-113 



SP8657B 

’ 203-72 



SP8741M 

203-12 

883 

Beckman 

883-X 

560-144 

8880 

National 

DS8880 

381-37 

8658 

National 

DS8658 

381-54 

8743 

Plessey 

SP8743 

559-1^0 



883-21C 

■547- 3 




f 92-14 

8659 

National 

DS8659 

381-56 



SP8743B 

203-22 



883-4 

560-164 


Signetics 

DM8880 

; 381-39 


Plessey 

SP8659A 

203-68 



SP8743M 

203-23 



883-5 

560-138 

8884 

National 

DS8884A 

381-38 



SP8659B 

203-69 

8745 

Plessey 

SP8745 

559-135 

8830 

AMD 

DM8830 

386-29 



/ 

I 92-14 

8660 

Plessey 

SP8660A 

203-34 



SP8745A 

203- 6 


National 

DS8830 

386-35 

8885 

National 

DS8885 

381-33 



SP8660B 

203-35 



SP8745B 

203- 7 




1 92- 3 




f 92-14 

8664 

National 

DS8664 

869-116 



SP8745M 

203- 8 




1 92- 4 

8887 

National 

DS8887 

381-25 

8666 

Plessey 

SP8666 

203-38 

8746 

Plessey 

SP8746 

559-138 




1 92- 5 




1 92-14 

8667 

Plessey 

SP8667 

203-39 



SP8746A 

203-13 


Signetics 

DM8830 

386-37 

8889 

National 

DM8889 

H 92-14 

8670 

Plessey 

SP8670 

203-17 



SP8746B 

203-14 

8831 

AMD 

DM8831 

386- 9 



DS8889 

381-45 

8673 

National 

DS8673 

380-12 



SP8746M 

203-15 




386-44 

8890 

AMI 

S8890 

524-84 

8674 

National 

DS8674 

380-13 

8750 

Plessey 

SP8750 

203-79 




f 91-11 

8891 

National 

DS8891 

381-17 

8676 

Plessey 

SP8676 

203-19 


Teledyne S 8750 

375-15 




f 91-11 

8892 

National 

DS8892 . 

381-75 

8677 

Plessey 

SP8677 

203-20 

8751 

Plessey 

SP8751 

203-80 


National 

DS8831 

386-11 

8895 

National 

DS8895 

381-130 

8678 

National 

DM8678 

*724 

8752 

Plessey 

SP8752 

203-81 




386-46 

8897 

National 

DS8897 

381-27 




606- 6 

876 

Beckman 

876-B 

373-82 




f 92- 5 

8898 

National 

DM8898 

200-12 




606-35 



876-U 

373-81 




K 92- 5 

8899 

National 

DM8899 

200-16 

8679 

National 

DM8679 

606-36 

8760 

Plessey 

SP8760 

559-67 




I 97- 6 

890 

Signetics 

TBA890 

526:83 

8681 

DDC 

8681 

571-18 

877 

Beckman 

877-69C 

379- 5 




f 97- 5 

8901 

Fujitsu 

MB8901 

394-113 

8685 

Plessey 

SP8685 

559-155 



877.69M 

379- 7 




f 97- 6 

8902 

Fujitsu 

MB8902 

394-114 



SP8685A 

203-57 



877-851 

378-81 




11 97- 6 

8903 

Fujitsu 

MB8903 

394-117 



SP8685B 

203-58 



877-85V 

378-82 

8832 

AMD 

DM8832 

386-48 

8907 

Fujitsu 

MB8907 

394-115 

8690 

Plessey 

SP8690 

559-156 

8770 

Plessey 

SP8770 

. 203-83 


National 

DS8832 

386-13 

8909 

Fujitsu" 

MB8909 

394-116 



SP8690A 

203-59 

8771 

AMI 

S8771 

*634 




- 387- 2 

8912 

Fujitsu 

MB8912 

398-161 



SP8690B 

203-60 




*634 




11 92- 5 

8915 

Fujitsu 

MB8915 

398-162 

8692 

National 

.DS8692 

397-64 




624- 3 




1 92- 5 

8916 

Fujitsu 

MB8916 

398-164 

8693 

National 

DS8693 

397-65 




624- 4 

,8833 

National 

DS8833 

393- 8 

8920 

Plessey 

SP8920 

559-93 

8694 

National 

DS8694 

397-66 


Plessey 

SP8771 

203-84 




870-156 

8921 

Plessey 

SP8921 

559-94 

8695 

Plessey 

SP8695 

559-157 

8772 

Plessey 

SP8772 

203-85 




11 92- 5 

8922 

Plessey 

SP8922 

559-95 



SP8695A 

203-61 

8790 

Plessey 

SP8790 

559- 5 




11 92- 5 

8923 

Plessey 

SP8923 

559-96 



SP8695B 

203-62 



SP8790A 

203-89 

8834 

National 

DS8834 

393-14 

8963 

National 

DS8963 

381-95 

87S201 

National 

DM878201 

*733 



SP8790B 

203-90 




H 92- 5 

8973 

National 

DS8973 

381;103 




624-93 



SP8790M 

203.91 

8835 

National 

DS8835 

393-10 

8974 

National 

DS8974 

381-104 

87S202 

National 

DM87S202 

*733 

8794 

Plessey 

SP8794 

559-163 




870-157 

8976 

National^ 

~DS8976 

381-105 




624-94 



SP8794A 

203-93 




11 92- 5 

8977 

National 

DS8977 

381-85 

878221 

National 

DM878221 

* 720 


' 


559-164 




11 92- 5 

8996 

AMI 

S8996 

*634 




611-27 



SP8794B 

203-94 

8836 

National 

DS8836 

389-15 




624-12 

87S222 

National 

DM87S222 

*720 



SP8794M 

203-95 




1 92- 5 

9LS00 

Fairchild 

9LS00C 

186-81 




611-28 

8795 

National 

DM8795 

626-11 

8837 

National 

DS8837 

389-30 



9LS00M 

186-^2 

878228 

National 

DM87S228 

*716 

8796 

National 

DM8796 

626-12 




1 92- 5 


Raythapn 9LS00 

*210 




613-24 

88C20 

National 

MI^88C20 

160-65 

8838 

National 

DS8838 

392-24 



9LS00C 

*210 

878226 

National 

DM87S229 

*716 

88C29 

Harris 

HD88C29 

160-57 




H 92- 5 




186-87 




613-2.3« 


National 

MM88C29 

160-59 

8839 

National 

DS8839 

393-12 



9LS00M 

*210 

878295 

National 

DM87S295 

*714 




387-47 




K 92- 5 




186-88 

/ 



612-59 

88C30 

Harris 

HD88C30 

160-53 

8840 

National 

DM8840 

H 97- 6 

9LS0t 

Raytheon 9LS01 

*212 

878296 

National 

DM878296 

*714 

- 1 

National 

MM88C30 

160-55 

8842 

National 

DM8842 

f 96- 6 



9LS01C 

*212 




612-60 




387- 4 




f 97- 6 




187-32 

87895 

National 

DM87895 

*735 

88LS20 

National 

DS88LS20 

389-35 

8844 

National 

DS8844 

381-81 



9LS01M 

* 212 




625-97 

88L12 

National 

DS88L12 

198-134 

8846 

National 

DM8846 

f 97- 6 




187-33 

87896 

National 

DM87S96 

*735 

88L20 

National 

DS88L20 

389-44 

8853 

National 

DM8853 

195-179 

9LSp2 

Fairchild 

9LS02C 

190-117 




625-98 

8800 

National 

DS8800 

198-123 

8855 

National 

DS8855 

381-101 



9LS02M 

190-118 

8700 

Nationlil 

DM8700 

375- 3 

8802 

National 

DS8802 

398-133 

8856 

National 

DS8856 

380-41 


Raytheon 9LS02 

*214 


Teledyne S 8700 

373-22 

8803 

Naiional 

DS8803 

*490 




I 95-12 



9LS02C 

190-123 




1 130- 7 




394-43 

8857 

National 

DS8857 

380- 5 



9LS02M 

* 214 

8701 

Teledyne S 8701 

373-73 

8805 

National 

MH8805 

394-89 




f 95-12 




190-124 




1130- 7 

8806 

National 

DS8806 

398-134 

8858 

National 

DS8858 

380- 3 

9LS03 

Fairchild 

9LS03C 

187-22 

8702 

AMD 

8 702 A 

611-67 

8807 

National 

DS8807 

*491 




1 95-12 



9LS03M 

187-23 




871-71 




394-44 

8859 

National 

DS8859 

381- 8 


Raytheon 9LS03 

*212 


Intel 

M8702A 

871-73 

881 

Beckman 

881 

571- 9 

8861 

National 

DS8861 

381-135 



9LS03C 

*212 



8702A 

611-68 

8810 

National 

DS8810 

178-124 




H 95-12 




187-37 
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.Bm# 

Number 

Source Device 

Page*Une 

Baee 

Number 

Source Device 

Page-Line 

Baee 

Number 

Source Device 

Page-Line 

Base 

Number 

Source Device 

Page-Line 

9LS03 

Raytheon 9L$03M 

★ 212 

9LS13 

Raytheon 9LS13C 

★ 218 

9LS158 

Fairchild 9LS158C 

192-178 

9LS192 

Raytheon 9LS192C 

175-53 



187-38 



200-69 


9LS158M 

192-179 


9LS192M 

★ 291 

9LS04 

Fairchild 9LS04C 

170-152 


9LS13M 

★ 218 


Raytheon 9LS158 

★ 262 


/ 

175-54 


9LS04M 

170-153 



200-70 


9LS158C 

★ 262 

9LS193 

Fairchild 9LS193C 

173-60 


Raytheon 9LS04 

★ 210 

9LS132 

Fairchild 9LS132C 

200-90 



192-184 


9LS193M 

173-61 


9LS04C 

★ 210 


9LS132M 

200-91 


9LS158M 

★ 262 


Raytheon 9LS193 

★ 291 



170-158 

9LS136 

Fairchild 9LS136C 

189-127 



192-185 


9LS193C 

★ 291 


9LS04M 

★ 210 


9LS136M 

189-128 

9LS160 

Fairchild 9LS160C 

174-55' 



173-71 



170-159 


Raytheon 9LS136 

★ 253 


9LS160M 

174-56 


9LS193M 

★ 291 

9LS05 

Fairchild 9LS05C 

171-33 


9LS136C 

★ 253 


Raytheon 9LS160 

★ 264 



173-72 


9LS05M 

1 71-34 



189-136 


9LS160C 

★ 264 

9LS194 

Fairchild 9LS194C 

196-130 


Raytheon 9LS05 

★ 212 


9LS136M 

★ 253 



174-61 


9LS194M 

196-135 


9LS05C 

★ 212 



189-137 


9LS160M 

★ 264 


Raytheon 9LS194A 

★ 299 


( 

171-39 

9LS138, 

Fairchild 9LS138C 

177-92 



174-62 


9LS194AC 

★ 299 


^ 9LS05M 

★ 212 


9LS138M 

177-93 

9LS161 

Fairchild 9 LSI 61 C 

172-126 



196-140 



171-40 


Raytheon 9LS138 

★ 254 


9LS161M 

172-127 


9LS194AM 

★ 299 

9LS08 

Fairchild 9LS08C 

183-182 


9LS138C 

★ 254 


Raytheon 9LS161 

★ 264 



196-141 


9LS08M 

183-183 



177-98 


9LS161C 

★ 264 

9LS195 

Fairchild 9LS195C 

196-41 


Raytheon 9LS08 

★ 215 


9LS138M 

★ 254 



’ 172-137 


9LS195M 

196-42 


9LS08C 

★ 215 



177-99 


9LS161M 

★ 264 


Raytheon 9LS195A 

★ 302 



183-188 

9LS139 

Fairchild 9LS139C 

177-53 



172-138 


9LS195AC 

★ 302 


9LS08M 

★ 215 


9LS139M 

177-54 

9LS162 

Fairchild 9LS162C 

174-105 



196-47 



183-189 


Raytheon 9LS139 

★ 254 


9LS162M 

174-106 


9LS19SAM 

★ 302 

9LS09 

Fairchild 9LS09C 

184-44 


9LS139C 

★ 254 


Raytheon 9LS162 

★ 264 



196-48 


9LS09M 

184-45 



177-59 


9LS162C 

★ 264 

9LS196 

Fairchild 9LS196C 

173-192 


Raytheon 91.809 

★ 217 


9LS139M 

★ 254 



174-111 


9LS196M 

173-193 


9LS09C 

★ 217 



177-60 


9LS162M 

★ 264 


Raytheon 9LS196 

★ 305 



184-50 

9LS14 

Fairchild 9LS14C 

200-120 



174-112 


9LS196C 

★ 305 


9LS09M 

★ 217 


9LS14M 

200-121 

9LS163 

Fairchild 9LS163C 

172-72 



174- 8 



184-51 


Raytheon 9LS14 

★ 218 


9LS163M 

172-73 


9LS196M 

★ 305 

9LS10 

Fairchild 9LS10C 

18^-176 


9LS14C 

★ 218 


Raytheon 9LS163 

★ 264 



174- 9 


9LS10M 

185-177 



200-129 


9LS163C 

★ 264 

9LS197 

Fairchild 9LS197C 

172-21 


Raytheon 9LS10 

★ 210 


9LS14M 

★ 218 



172-78 ' 


9LS197M 

172-22 


9LS10C 

★ 210 



200-130 


9LS163M 

★ 264 


Raytheon 9LS197 

★ 305 



185-182 

9LS15 

Faifchild 9LS15C 

183-125 



172-79 


9LS197C 

★ 305 


9LS10M 

★ 210 


9LS15M 

183-126 

9LS164 

Fairchild 9LS164C 

197-182 



172-27 



185-183 


Raytheon 9LS15 

★ 217 


9LS164M 

197-183 


9LS197M 

★ 305 

9LS107 

Raytheon 918107 

★ 232 


9LS15C 

★ 217 


Raytheon 9LS164 

★ 271 



172-28 


9LS107C 

★ 232 



183-135 


9LS164C 

★ 271 

9LS20 

Fairchild 9LS20C 

184-176 



181-27 


9LS15M 

★ 217 



197-188 


9LS20M 

184-177 


9LS107M 

★ 232 



183-136 


9LS164M 

★ 271 


Raytheon 9LS20 

★ 210 



181-28 

9LS151 

Fairchild 9 LSI 51 C 

194-112 



197-189 


9LS20C 

★ 210 

9LS109 

Fairchild 9LS109C 

180-68 


9LS151M 

194-113 

9LS170 

Fairchild 9LS170C 

192- 9 



184-182 


9LS109M 

180-69 


Raytheon 9LS151 

★ 258 


9LS170M 

192-10 


9LS20M 

★ 210 


Raytheon 9LS109 

★ 251 


9L8151C 

★ 256 

9LS174 

Fairchild 9LS174C 

182-172 



184-183 


9LS109C 

★ 251 



194-118 


9LS174M 

182-173 

9LS21 

Fairchild 9LS21C 

183-41 



180-78 


9LS151M 

★ 256 


Raytheon 9LS174 

★ 275 


9LS21M 

183-42 


9LS109M 

★ 251 



194-119 


9LS174C 

★ 275 


Raytheon 9LS21 

★ 215 



180-79 

9LS152 

Fairchild 9LS152C 

194-43 



182-178 


9LS21C 

183-47 

9LS11 

Fairchild 9LSnC 

183-84 


9LS152M 

194-44 


9LS174M 

★ 275 


9LS21M 

★ 215 


9LS11M 

183-85, 


Raytheon 9LS152 

★ 256 



182-179 



183-49 


Raytheon 9LS11 

★ 215 


9LS152C 

★ 256 

9LS175 

Fairchild 9LS175C 

182-44 

9LS22 

Fairchild 9LS22C 

185-103 


9LS11C 

★ 215 



194-47 


9LS175M 

182-45 


9LS22M 

185-104 



183-90 


9LS152M 

★ 256 


Raytheon 9LS175 

★ 275 


Raytheon 9L^22 

★ 212 


9LS11M 

★ 215 



194-48 


9LS175C 

★ 275 


9LS22C 

★ 212 



183-92 

9LS153 

Fairchild 9LS153C 

193-144 



182-51 



185-109 

9LS112 

Fairchild 9LS112C 

180-132 


9LS153M 

193-145 


kS175M 

★ 275 


9LS22M 

★ 212 


9LSn2M 

180-133 


Raytheon 9LS153 

★ 258 



182-50 



185-110 


Raytheon 9LS112 

★ 232 


9LS153C 

★ 258 

9LS181 

Fairchild^ 9 LSI 81 C 

169-36 

9LS25,1 

Fairchild 9LS251C 

194-165 


9LS112C 

★ 232 



193-150 


9LS181M 

169-37 


9LS251M 

194-166 



180-142 


9LS153M 

★ 258 


Raytheon 9LS181 

★ 277 


Raytheon 9LS251 

★ 309 


9LS112M 

★ 232 



193-151 


9LS181C 

★ 277 


9LS251C 

★ 309 



180-143 

9LS155 

Fairchild 9LS155C 

176-193 



169-40 



194-171 

9LS113 

Fairchild 9LS113C 

180-90 


9LS155M 

176-194 


9LS181M 

★ 277 


9LS251M 

★ 309 


9LS113M 

180-91 


Raytheon 9LS155 

★ 260 



169-41 



194-172 


Raytheon 918113 

★ 232 


9LS155C 

★ 260 

9LS190 

Fairchild 9LS190C 

174-188 

-9LS253 

Fairchild 9LS253C 

193-177 


9LS113C 

★ 232 



177- 9 


9LS190M 

174-189 


9LS253M 

193-178 



•180-96 


9LS155M 

★ 260 


Raytheon 9LS190 

★ 283 


Raytheon 9LS253 

★ 312 


9LS113M 

★ 232 



177-10 


9LS190C 

★ 283 


9LS253C 

★ 312 



180-97 

9LS156 

Fairchild/ 9LS156C 

177-36 



174-194 



193-183 

9LS114 

Fairchild 9LS114C 

180-116 


9LS156M 

177-37 


9LS190M 

★ 283 


9LS253M 

★ 312 


9LS114M 

180-117 


Raytheon 9LS156 

★ 260 



175- 5 


- 

193-184 


Raytheon 9LS114 

★ 237 


9LS156C 

★ 260 

9LS191 

Fairchild 9LS191C 

173- 8 

9LS255 

Raytheon 9LS255 

★ 313 


9LS114C 

★ 237 



177-42 


9LS191M 

173- 9 


9LS255C 

★ 313 



180-122 


9LS156M 

★ 260 


Raytheon 9LS191 

★ 283 



177-122 


9LS114M 

★ 237 



177-43 


9LS191C 

★ 283 


9LS25SM 

★ 313 



180-123 

9LS157 

Fairchild 9LS157C 

192-106 



173-14 



177-123 

9LS12 

Raytheon 9LS12 

★ 212 


9LS157M 

192-107 


9LS19tM 

★ 283 

9LS257 

Fairchild 9LS257C 

193-41 


9LS12C 

★ 212 


Raytheon 9LS157 

★ 262 



173-15 


9LS257M 

193-42 



186-40 


9LS157C 

★ 262 

9LS192 

Fairchild 9LS192C 

175-47 


Raytheon 9LS257 

★ 315 


9LS12M 

★ 212 



192-110 


9LS192M 

175-48 


9LS257C 

★ 315 



186-41 


9LS157M 

★ 262 


Raytheon 9LS192 

★ 291 



193-47 

9LS13 

Raytheon 9LS13 

★ 218 



192-111 


9LSt92C 

★ 291 


9LS257M 

★ 315 
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Base 

Number 

Source Device 

Page-Line 

Base 

Number 

Source Device 

Page-Line 

Base 

Number 

Source Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

9LS257 

Raytheon 9LS257M 

193-48 

9LS365 

Raytheon 9LS365M 

*325 

9LS74 

Fairchild 9LS74C 

181-153 

9002 

Fairchild 

9002C 

186-53 

9LS258 

Fairchild 9LS258C 

193-21 



170-97 


9LS74M 

181-154 



9002M 

186-54 


9LS258M 

193-22 

9LS366 

Raytheon 9LS366 

*325 


Raytheon 9LS74 

*235 


ITT 

in9002-1 

186-61 


Raytheon 9LS258 

*315 


9LS366C 

*325 


9LS74C 

*235 



in9002-5 

186-62 


9LS258C 

*315 



171-94 



181-159 


National 

DM9002C 

186-70 



193-25 


9LS366M 

*325 


9LS74M 

*235 

9003 

Fairchild 

9003C 

185-151 


9LS258M 

*315 



171-95 



181-160 



9003M 

185-152 



193-26 

9LS37 

Fairchild 9LS37C 

186-145 

9LS76 

Raytheon 9LS76 

* 232 


ITT 

in9003-1 

185-159 

9LS26 

Raytheon 9L$26 

*222 


9LS37M 

186-146 


9LS76C 

*232 



in9003-5 

185-160 


9LS26C 

*222 


Raytheon 9LS37 

*223 



181-86 


National 

DM9003G 

185-i65 



187-128 


9LS37C 

* 223 


9LS76M 

*232 

9004 

Fairchild 

9004C 

184-151 


9iS26M 

*222 



*223 


■ 

181-87 



9004M 

184-152 



187-129 



186-151 

9LS78 

Raytheon 9LS78 

*237 


ITT , 

in9004-1 

184-159 

9LS2ei 

Raytheon 9LS261 

*318 



186-152 


9LS78C 

* 237 



in9004-5 

184-160 


9LS26k 

*318 


9LS37M 

*223 



180-39 


National 

DM9004C 

184-165 



168-124 

9LS38 

Fairchild 9LS38C 

187-102 


9LS78M 

* 237 

9005 

Fairchild 

9005C 

188-176 


9L$261M 

*318 


9LS38M 

187-103 



180-40 



9005M 

188-177 



168-125 


Raytheon 9LS38 

*226 

9LS83 

Fairchild 9LS83C 

168-56 


in. 

in9005-1 

188-184 

9LS266 

Fairchild 9LS266C 

189.158 


9LS38C 

*226 


9LS83M 

168-57 



in9005-5 

188-4^5 


9LS266M 

189-159 



187-106 


Raytheon 9LS83A 

*239 


National 

DM9005C 

188-190 


Raytheon 9iS266 

*253 


9LS38M 

*226 


9LS83AC 

*239 

9006 

Fairchild 

9006C 

189-47 


9LS266C 

*253 



187-107 



168-72 



9006M 

189-48 



189-162 

9LS386 

Raytheon 9LS386 

*242 


9LS83AM 

*239 


National 

DM9006C 

189-49 


9LS266M 

*253 


9LS386C 

*242 



168-73 

9007 

Fairchild 

9007C 

184-76 



189-163 



189-91 

9LS85 

Raytheon 9LS85 

*241 



9007M 

184-77 

9LS27 

Fairchild 9LS27C 

190-76 


9LS386M 

* 242 


9L$8SC 

*241 

9008 

Fairchild 

9008C 

187-158 


9LS27M 

190-77 



189-92 



169-186 



9008M 

187-159 


Raytheon 9LS27 

*214 

9LS395 

Raytheon 9LS395 

*327 


9LS85M 

* 241 


in 

in9008-l 

187-160 


9LS27C 

*214 


9LS395C 

*327 



169-187 



in9008-5 

187-161 



190-82 



196-179 

9LS86 

Fairchild 9LS86C 

189-83 


National 

DM9008C 

187-162 


9LS27M 

* 214 


9LS395M 

*327 


9LS86M 

189-84 

9009 

Fairchild 

9009C 

185-29 



190-83 



196-180 


Ray^eon 9LS86 

* 242 



9009M 

185-30 

9LS279 

Fairchild 9LS279C 

191^128 

9LS40 

Fairchild. 9LS40C 

185-52 


9LS86C 

*242 


in 

in9009-l 

185-37 


9LS279M 

191-129 


9LS40M 

185-53 



189-87 



in9009-5 

185-38 

9LS29 

Raytheon 9I.S28 

*223 


Raytheon 9LS40 

*223 


9LS86M 

*242 


National 

DM9009C 

185-43 


9LS28C 

*223 


9LS40C 

*223 


( 

189-88 

901 

Plessey 

SL901 

525-108 



190-131 



185-58 

9LS90 

Fairchild 9L$90C 

173-137 

9012 

Fairchild 

901 2C 

186-168 


9LS28M 

*223 


9LS40M 

*223 

, 

9LS90M 

173-138 



9012M 

186-169 



190-132 



185-59 


Raytheon 9LS90 

*243 


in 

in9012 

170-134 

9LS283 

Fairchild 9LS283C 

168-58 

9LS42 

Fairchild 9LS42C 

176-88 


9LS90C 

*243 


Naj^onal 

DM96 12C 

186-187 


9LS283M 

168-59 


9LS42M 

176-89 



173-145 

9014 

Fairchild 

9014C 

189-116 


Raytheon 9LS283C 

168-76 


Raytheon 9LS42 

*227 


9LS90M 

*243 



9014M 

189-117 


' 9LS283M 

168-78 


9LS42C 

*227 



173-146 

9015 

Fairchild 

901 5C, 

190-26 

9LS295 

Fairchild 9LS295C 

196-159 



176-94 

9LS92 

Raytheon 9LS92 

*243 



9015M 

190-27 


9LS295M 

196-160 


9LS42M 

*227 


9LS92C 

* 243 

9016 

-f airchild 

9016C 

170-123 


Raytheon 9LS295A 

* 321 



176-95 



175-119 



9016M 

170-124 


9LS295AC 

*321 

9LS43 

Raytheon 9LS43 

*227 


9LS92M 

*243 


in 

in9016-1 

170-135 



196-165 


9L$43C 

*227 



175-120 



in9016-5 

170-136 


9LS295AM 

*321 



176-13 

9LS93 

Fairchild 9LS93C 

171-142 


National 

DM90 16C 

170-141 



196-166 


9LS43M 

*227 


9LS93M 

171-143 

9017 

Fairchild 

901 7C 

171- 9 

9LS298 

AMD 9LS298C 

193-93 



176-14 


Raytheon 9LS93 

*243 



901 7M 

171-10 


9LS298M 

193-94 

9LS44 

Raytheon 9LS44 

* 227 


9LS93C 

*243 

9020 

Fairchild 

9020C 

180-168 


Fairchild 9LS298C 

182-117 


9LS44C 

*227 



;71-150 



9020M , 

180-169 



193-99 



176-34 


9LS93M 

*^243 


in 

in9020-1 

180-170 


9LS298M 

182-118 


9LS44M 

*227 



171-151 



in9020-5 

180-171 



193-100 



176-35 

9LS95 

Fairchild 91S95C 

196-96 

9022 

Fairchild 

9022C 

181-89 


Raytheon 9LS298 

* 323 

9LS51 

Fairchild 9LS51C 

188-129 


9LS95M 

196-97 



9022M 

181-60 


9LS298C 

*323 


9LS51M 

188-130 

9PS02 

Raytheon 9PS02C 

*214 


in 

in9022-l 

18i-70 



182-123 


Raytheon 9LS51 

*230 

9PS54 

Raytheon 9PS54C 

*230 



in9022-5 

181-71 


9LS298M 

*323 


9LS51C 

*230 

9S04 

Fairchild 9S04AC 

170-185 

9024 

Fairchild 

9024C 

180-57 



182-124 



188-135 


9S04AM 

170-186 



9024M 

180-58 

9LS30 

Fairchild 9LS30C 

184-100 


9LS51M 

*230 

9S05 

Fairchild 9S05AC 

171-68 


in 

in9024-1 

180-60 


9LS30M 

184-101 



188-136 


9S05AM 

171-69 



in9024-5 

180-61 


Raytheon 9LS30 

*210 

9LS54 

Fairchild 9LS54C 

187-184 

9S41 

Fairchild 9S41C 

184-71 

903 

Panasonic 

AN903 

514-135 


9LS30C 

*210 


9LS54M 

187-185 


9S41M 

184-72 

904 

IPI 

MC904 

375- 6 



184-106 


Raytheon 9LS54 

* 230 

9S42 

Fairchild 9S42C 

187-143 

905 

Panasoriic 

AN905 

514-136 


9LS30M 

*210 


9LS54C 

187-192 


9S42M 

187-144 

9050 

AMD 

9050C 

615-36 



184-107 


9LS54M 

*230 

90 

Burr-BrownDAC90»J 

376-90 



9060D 

614-114 

9LS32 

Fairchild 9LS32C 

190- 7 



188- 5 


DAC90K 

376-88 



9050E 

614-77 


9LS32M 

. 190- 8 

9LS55 

Fairchild 9LS55C 

188-144 


DAC90L 

376-86 

9060 

AMD 

9060C 

615-35 


Raytheon 9LS32 

*225 


9LS55M 

188-145 


DAC90R 

376-91 



9060D 

614-113 


9LS32C 

*225 


Raytheon 9LS5S 

*230 


OAC90S 

376-89 



9060E 

614-76 



190-13 


9LS55C 

*230 


DAC90T 

376-87 

9080 

AMD 

9080-AC 

870-139 


9LS32M 

*225 


' 

188-150 

900 

Motorola MPC900 

570-40 



9080AM 

870-140 



190-14 


9LS55M 

*230 


SGS TCA900 

524-12 

909 

Harris 

HA-909 

*581 

9LS33 

Raytheon 9LS33 

*226 



188-151 



572-71 




544-26 


91^330 

*226 

9LS73 

Fairchild 9LS73C 

181-13 


Signetics TBA900 

526-84 




H 99-13 



190-160 


9LS73M 

181-14 

9000 

Fairchild 9000C 

179-74 




99-14 


9LS33M 

*226 


Raytheon 9LS73 

*232 


9000M 

179-75 




1 99-17 



190-161 


9LS73C 

* 232 

9001 

Fairchild 900 1C 

179-76 

91L01 

AMD 

91L01A 

620-41 

9LS36S 

Raytheon 9LS36S 

*325 



181-23 


9001 M 

179-77 



91L01B 

619-123 


9LS369C 

*325 


9LS73M 

* 232 

j 

in ITT9O01 

179-82 



91L01C 

619-92 



170-96 



181-24 

^002 

EA EA9002 

871-121 

91L02 

AMD 

91L02 • 

622-47 
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Base 

Number 

Sourca 

Davies 

Paga-Line 

Bass 

Numbar 

Sourca 

Davies 

Paga-Lina 

Bass 

Numbar 

8ourea 

Davies 

Paga-Lina 

Bass 

Numbar 

Sourea 

Davies 

Paga-Lina 

91L02 

AMD 

91L02A 

622-37- 

9214 

AMD 

9214M 

625-65 

93S62 

Fairchild 

93S62C 

199-f57 

9310 

Fairchild 

9310 

1 96-18 



91L02AM 

622-38 

9216 

AMD 

9216 

871-112 



93S62M 

199-158 



93 IOC 1 

174-26 



91L02B 

622-14 



9216BC 

627-35 

9300 

AMD 

9300C 

196- 4 



9310M 

174-27 



91L02BM 

622-16 



9216CC 

627-32 




629-62 


Motorola 

MC9310 , 

174-34 



91L02C 

621-108 

9250 

EA 

EA9250 

871-124 



9300M 

196- 5 


National 

DM9310 

174-38 



91L02CM 

62M09 

9255 

EA 

EA9255 

871-15 




629-63 


Raytheon 

RC9310 

174-41 . 

91L11 

AMD 

91i11A 

- 620-44 

9280 

AMI 

S9260 

★ 411 


Fairchild 

9300 

H 96-18 



RM9310 

174-42 



91L11B 

620-3 




524-136 



9300C 

196- 8 

9311 

AMD 

9311C 

177-152 



91L11C 

619-95 

9261 

AMI 

S9261 

★ 411 




630-31 



9311M 

177-153 

91L12 

AMD 

91L12A 

620-47 




524-137 



9300M 

196- 9 


Fairchild 

9311 

1 96-18 



91L12B 

620- 6 

9262 

AMI 

$9262 

★ 406 




630-32 



9311C 

177-156 



91L12C , 

619-98 




★ 411 


in 

in9300-1 

196-12 



931 1M 

177-157 

91L30 

AMD 

91L30BC 

623-29 




524-138 




629-66 


in , 

in9311-l 

177-163 



91L30CC 

' 623-23 

9263 

AMI 

89263 

★ 411 



in9300-5 

196-13 



in9311-5 

177-164 



91L30DC 

623-40 




524-139 




629-67 


Motorola 

MC9311 

177-168 

91L40 

AMD 

91L40BC 

623-70 

9264 

AMI 

89264 

★ 411 


Motorola 

MC9300 

196-17' 


National 

DM9311 

177-172 



91L40CC 

623-67 




524-140 




629-69 


Raytheon 

RC9311, 

177-173 



91L40DC 

623-74 

9265 

AMI 

89265 

★ 411 


National 

DM9300 

196-21 



RM9311 

177-174 

910 

SGS 

TCA910 

524-1 a 




524-141 




630-21 

9312 

AMD 

9312C 

194-54 




, 572-72 

9266 

AMI 

89266 

★ 406 


Raytheon 

RC9300 

196-24 



9312M 

194-55 

9101 

AMD 

9101A 

620-42 




524-142 




629-70 


Fairchild 

9312 

1 96-18 



9101AM 

620-43 

93HOO 

Fairchild 

93HOOC 

630-33 



RM9300 

196-25 



9312C 

194-56 



9101B 

619-124 



93H00M 

630-34 




629-71 



9312M 

194-57 



9101BM 

619-125 

93H72 

Fairchild 

93H72 

f 96-18 


Signetics 

N9300 

196-28 


in 

in9312-1 

194-58 



9101C 

619-93 



93H72C 

630-35 



S9300 

196-29 



in9312-5 

194-59 



9 101 CM 

619-94 



93H72M 

630-36 

9301 

AMD 

9301C 

17S-40 

' 

Motorola 

MC9312 

194-61 



9101D ! 

> 619-77 

93L00 

AMD 

93LOOC 

629-55 



9301M 

176-39 


National 

DM9312 

194-63 

9102 

AMD 

9102A 

622-35 



93LOOM 

629-56 


Fairchild 

9301 

H 96-18 


Raytheon 

RC9312 

194-70 



9102AM 

622-36 


Fairchild 

93LOOC 

629-64 



930 1C 

176-43 



RM9312 

194-73 



9102B 

622-15 



93LOOM 

629-65 




177-127 


Signetics 

N9312 

194-78 



9102BM 

622-17 

93L28 

AMD 

93L28C 

631-124 



„9301M 

- 176-44 

9313 

, Fairchild 

9313 

1 96-18 



9102C 

621-110 



93L28M 

631-125 




177-128 



9313C 

194-149 



9102CM 

621-ill 


Fairchild 

93L28C 

632- 3 


ITT 

in9301-1 

176-53 



9313M 

194-150 



9102D 

621-95 



93L28M 

631-126 



in9301-5 

176-54 

9314 

AMD 

9314C ' 

191-64 

9107 

AMD 

9107-6 

615-75 

93L412 

Fairchild 

93L412C 

620-121 


Motorola 

MC9301 

176-58 



9314M 

191-65 

9109 

Fairchild 

9109C 

198-93 



93U12M 

620-123 


National 

DM9301 

176-62, 


Fairchild 

9314 

1 96-18 



9109M 

198-94 

93L415 

Fairchild 

93L415C 

622-107 


Signetics 

N9301 

176-761 



9314C 

191-66 

911 

AMD 

911CM 

619-97 



93L415M 

622-112 

9302 

Fairchild 

9302 

H 96-18 



9314M 

. 191-67 


Harris 

HA-911 

★ 580 

93L420 

Fairchild 

93L420C 

618-31 

( ■ 


9302C 

176-45 


Motorola 

MC9314 

191-69 , 




547- 4 



93U20M 

618-48 

\ 


9302M 

176-46 

93141 

Fairchild 

93141 

1 96-18, 




H 99-13 

93L421 

Fairchild 

93L421C 

618-104 

9304 

AMD 

9304C 

168-99 

93145 

Fairchild 

93145C 

176-110 




1 99-14 



93L421M 

61-8-107 



9304M 

168-100 



93145M 

1.76-111 

9111 

AMD 

9111A 

620-45 

93L422 

Fairchild 

93L422C 

620-122 


Fairchild 

9304 

K 96-18 

9315 . 

Fairchild 

9315 

H 96-18 



9111AM 

620-46 



93L422M 

620-124 



9304C 

168-101 

93150 

Fairchild 

93150 

1 96-18 



91 UB 

620-4 

93L425 

Fairchild 

93L425C 

622-108 



9304M 

168-102 

93153 

Fairchild 

93153 

1 96-18 



911 IBM 

620- 5 



93L425M 

622-113 


in 

in9304-1 

168-103 

9316 

AMD 

9316C 

172-92 



9111C 

619-96 

93S00 

, Fairchild 

93S00C 

196-59 



in9304-5 

168;-104 



9316M 

172-93 



9111D 

619-78 




630-43 


Motorola 

MC9304 

168-106 


Fairchild 

9316 

H 96-18' 

9112 

AMD 

9112A 

620-48 



93S00M 

196-60 


Raytheon 

RC9304 

168-107 



9316C 

172-94 



9112AM 

620-49 




630-44 



RM9304 

,168-108 



931 6M 

172-95 



9112B 

•620- 7 

' 93S05 

Fairchild 

93S05C 

175-162 

9305 

Fairchild 

9305 

f 96-18 


in 

in9316 

172-101 



9112BM 

620- 8 



93S05M 

175-163 



9305C 

171-114 


Motorola 

MC9316 

172-105' 



9112C 

619-99 

93S10 

AMD 

93S10C 

174-78 




175-160 


National 

DM9316 

• 172-109 



9112CM 

619-100 



93S10M 

174-79 



9305M 

171-115 


Raytheon 

RC9316 

172-110 



9112D 

619-79 


Fairchild 

93S10C 

174-80 




175-161 



RM9316 

172-111 


Fairchild 

9112C 

198-96 



93S10M 

174-81 

9307 

Fairchild 

9307 

H 96-18 

93164 

Fairchild 

93164 

f 96-18' 



9112M 

198-97 

93S12 

Fairchild 

93S12C 

194-136 



9307C 

380-28 

93165 

, Fairchild 

93165 

f 96-18 

9130 

AMD 

AM9130 

1121- 3 



93S12M 

194-137 



9307M 

380-29 

9317 

Fairchild 

9317 

f 96-18 



9130BC 

623-30 

9381 37 

Fairchild 

93S137C 

177-85 


Motorola 

MC9307 

380-35 



9317BC 

380-86 



9130BM 

623-31 



93S137M 

177-86 

9308 

AMD 

9308C 

191-44 



931 7BM 

380-87 



9130CC 

623-24 

93S16 

AMD 

93S16C 

172-149 



9308M 

191-45 



9317CC 

380-115 


‘ 

9130CM 

623-25 



93S16M 

172-150 


Fairchild 

9308 

f 96-18 



9317CM 

380-116 



9130DC ■ 

623-41 


Fairchild 

93S16C 

172-151 



9308C 

191-46 

93174 

Fairchild 

93174C 

, 182-154 



9130DM 

623-42 



93S16M 

172-152 



9308M 

191-47 

9318 

AMD 

9318C 

199-82 



9130EC 

623-13 

93S194 

Fairchild 

93S194C 

630-45 


in 

in9308-.1 

191-50 



9318M 

199-83 

9140 

AMD 

AM9140 

1121- 3 



93S194M 

630-46 



in9308-5 

191-51 


Fairchild 

9318 

1 96-18 



9140BC 

623-71 

93S21 

AMD 

93S21C 

177-73 


Motorola 

MC9308 

191-53 



9318C 

199-84 



9140CC 

623-68 



93S21M 

177-74 


Raytheon 

RC9308 

191-55 



9318M 

199-85 



9140DC 

623-75 

93S22 

AMD 

.93S22C 

192-124 



RM9308 

191-54 


Motorola 

MC9318 

199-88 



9140EC 

623-52 



93S22M 

192-125 

9309 

AMD 

AM9309 

H 87- 5, 


National 

DM93 18 

199-90 

915 

Signetics 

TBA915 

521-73 

93S41 

Fairchild 

93S41C 

169-56 



9309C 

194-14 

9319 

Fairchild 

9319C 

200-161 

917 

Plessey 

SL917 

525-1091 



93S41M 

169-57 



9309M 

194-1,5 



9319M 

200-162 

920 

Fairchild 

TBA920 

526- 6 

93S42 

Fairchild ‘ 

93S42C 

169-107 


Fairchild 

9309 

H 96-18 

9320 

Fairchild 

9320C 

200-163 


National 

TBA920 

526-15 



93S42M 

169-108 



9309C 

194-16 



9320M 

200-164 


Plessey 

TBA920 

526-17 

93S43 

Fairchild 

93S43 

K 87-10 



9309M 

194-17 

9321 

AMD 

9321C 

176-158 


RCA 

CA920 

526-23 




1 96-18 


in 

in9309-1 

194-18 



9321M 

176-159 


Signetics 

TBA920 

526-25 


i 

93S43C 

168-174 



in9309-5 

194-19 


Fairchild 

9321 

f 96-18 

9208 

AMD 

92P8 

871-106 



93S43M 

168-175 


Motorola 

MC9309 

194-21 



9321C 

176-160 



920890 

626-44 

93S46 

Fairchild 

93S46C 

170-23 


National 

DM9309 

194-23 



9321M 

176-161 



9208CC 

626-40 

93S47 

Fairchild 

93S47C 

170-26 


Signetics 

N9309 

194-24 

9322 

AMD 

9322C 

192-65 



9208DC 

626-38 



93S47M 

170-27 



S9309 

194-25 



9322M 

192-66 



9208M 

626-71 

93S48 

AMD 

93S48C 

199*167 

9310 

AMD 

9310C 

174-22 


Fairchild 

9322 

K 96-18 

9214 

AMD 

9214C 

625-64 



93S48M 

199-168 



9310M 

174-23 



9322C 

192-69 


H Indicates page number in Application Note Directory 
★ Indicates adoitionai data is provided on the page noted 

72 


IC MASTER 1977 










PART NUMBER INDEX 


Base 

Number 
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Page-Line 
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Page-Line 

Base 

Number 
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Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

9322 

Fairchild 

9322M 

192;-70 

93415 

Raytheon 

93415C 

622-118 

9350 

Fairchild 

935ot 

' 173-105 

9410 

Fairchild 

9410M 

866-88 


in 

ltT9322-1 

192-76 



93415M 

623- 6 



9350M 

173-106 

9412 

Fairchild 

9412C 

866-76 



in9322-5 

192-77 


Signetics 

N93415A 

622-103 

9352 

Fairchild 

9352 

K 96-18 



9412M ; 

866-77 


Motorola 

MC9322 

192-80 

93417 

Fairchild 

9341 7 

1120-14 

9353 

Fairchild 

9353 

f 96-18 

9423 

Fairchild 

9423 

608-63 


National 

DM9322 

192-85 



93417C 

610-77 

9354 

Fairchild 

9354 

1 96-18 



9423C 

866-73 


Raytheon 

RC9322 

192-90 



9341 7M 

610-87 

93546 

Fairchild 

93546M 

170-24 



9423M 

866-74 



RM9322 

192-91 

93419 

Fairchild 

934 19C 

617-64 

9356 

Fairchild 

9356 

1 96-18 

95H00 

Fairchild 

95H00C' 

630-60 

9324 

AMD 

9324C 

169-161 



934 19M 

617-66 



9356C 

171-116 

95H90 

Fairchild 

95H90C 

203-42 



9324M 

169-162 

9342 

AMD 

9342C 

169-78 

9357 

Fairchild 

9357 

K 96-18 




559^146 


Fairchild 

9324 

H 96-18 



9342M 

169-79 

9358 

Fairchild 

9358 

f 96-18 



95H90M 

203-43 



9324C ' 

169-165 


Fairchild 

9342 

1 96-18 

9359 

Fairchild 

9359 

K 96-18 




559-147 



9324M 

169-166 



9342C 

169-82 

936 

Reticon 

RL936 

572-12 

95H91 

Fairchild 

95H91C 

202-185 


Motorola 

MC9324 

169-171 


/ 

9342M 

169-83 

9360 

AMD 

9360C 

174-166 




559-132 


$ignetics 

9324 

169-176 


Raytheon 

RC9342 

169-93 




175-16 




559-148 

9328 

AMD 

9328C 

198-76 



RM9342 

469-94 



9360M 

174-167 



95H91M 

559-133 




632- 9 

93421 

Fairchildi 

93421 AC 

618-20 




175-17 

950 

Plessey 

TBA950 

526-19 



9328M 

198-77 



93421C 

618-33 


Fairchild 

9360 

K 96-18 

9500 

in 

TDA9500 

526-10 




632-10 



93421 M 

618-59 



9360C 

1 74 -si 68 

95000 

Fairchild 

F95000 

164-117 


Fairchild 

9328 

f 96-18 


Raytheon 

93421 AC 

618-22 



9360M 

174-169 

95002 

Fairchild 

F95002 

164-100 




1(123-16 



9342 1C 

618-37 


Raytheon 

RC9360 

175-35 

95003 

Fairchild 

F95003 

164-104 



9328C 

198-78 



93421M 

V 618-67 



RM9360 

175-36 

95004 

Fairchild 

F95004 

164-96 




632-11 

93425 

Fairchild 

93425AC 

622-80 

9366 

AMD 

9366C 

173-26 

95010 

Fairchild 

F95010 

164-78 



9328M 

198-79 



93425M 

622-95 



9366M 

173-27 

95016 

Fairchild 

F95016 

164-76 



632-12 




622-106 


Fairchild 

9366 

K 96-18 

95029 

Fairchild 

F95029 

164-81 


in 

}n9328-1 

198-80 


National 

DM93425 

★ 755 



9366C 

173-30 

9503 

Collins 

CRC9503 

. K 87- 9 



in9328-5 

198-81 




622-92 



9366M 

173-31 

9504 

Collirts 

CRC9504 

1 87- 9 


Motorola 

MC9328 

198-83 



DM93425A 

★ 755 


Raytheon 

RC9366 

173-45 

9505 

Collins 

CRC9505 

. 368-55 




632- 5 




622-86 



RM9366 

173-46 

9509 

Collins 

CRC9509 

370-45 

9334 

AMD 

9334C 

190-183 


Raytheon 

93425AC 

622-100 

9368 

Fairchild 

9368 

1 96-18 

9510 

Collins 

CRC9510 ' 

370-58 



9334M 

190-184 



93425C 

622-119 



9368C 

380-10 

95101 

Fairchild 

F95101 

164-111 


Fairchild 

9334 

I 96-18 



93425M 

623- 7 

.9369 

Fairchild 

9369 

K 96-18: 

95102 

Fairchild 

F95102 

164-108 




1 121-12 


Signetics 

N93425A 

622-104 

9370 

Fairchild 

9370 

I 96-18 

95103 

Fairchild 

F95103 

164-106 



9334C 

191- 4 

93427 

Fairchild 

93427 

1 12004 



9370C 

380-76 

95105 

Fairchild 

F95105 

164-102 



9334M 

191- 5 



93427C 

610-78 

9374 

Fairchild 

9374C 

380-11 

95106 

Fairchild 

F95106 

164-94 


National 

DM9334 

191- 7 



93427M 

610-88 

9375 

Fairchild 

9375 

1 96-18 

95107 > 

Fairchild 

F95107 

164-86 


Signetics 

N9334 

191- 8 

93431 

Fairchild 

93431C 

625-30 

9377' 

Fairchild 

9377 

H 96-18 

>95109 

Fairchild 

F95109 

164-98 

9338 

AMD 

9338 

1121- 7 



93431M 

625-36 

9383 

Fairchild 

9383 

I 96-18 

951\10 

Fairchild 

F95110 

164-89 



9338C 

^ 191-151 

-93432 

Fairchild 

93432C 

625-9^2 

9386 

Fairchild . 

9386C 

189-150 

95lh 

Fairchild , 

F95111 

, 164-92 



9338M 

191-152 



93432M 

625-99 



9386M 

189*151 

95115 

Fairchild 

F95115 

164-125 


Fairchild 

9338 ~ 

1 96r18 

93436 

Fairchild 

93436 

' 1 120-14 

9390 

Fairchild 

9390 

K 96-18 

95116 

Fairchild 

F95116 

164-123 




1123-17 



93436C 

611-83 

9391 

Fairchild 

9391 

1 96-18 

95124 

Fairchild 

F95124 

■ 164-120 



9338C 

191-153 



93436M 

611 -91 

9392 

Fairchild 

9392 

f 96-18 

95130 

Fairchild 

F95130 

164-114 



9338M 

^ 19M54 

93438 

Fairchild 

93438 

f 420-14 

9393 

Fairchild ' 

9393 

f 96-18 

95231 

Fairchild 

F95231 

164-83 

9340 

AM^ 

9340C " 

168-184 

I 


93438C 

612-21 

9394 

Fairchild 

9394 . 

1 96-18 

9538 

Fairphild 

9538 

K 93- 9 


' 

9340M 

168-185 

1 


93438M 

612-40 

9395 

Fairchild 

9395 

1 96-18 

9551 

AMD , 

9551C 

870-174 


Fairchild 

9340 

f 96-18 

9344 

Fairchild 

9344 

f 96-18 

9396 

Fairchild 

9396 

H 96-18 



9551 M 

870-175 



9340C 

168-186 



9344C 

168-136 

940 

Plessey 

TBA940 

526-18 

9555 

AMD 

9555C 

871-45 



9340M 

169- 3 


Fairchild 

\ 9344M ^ 

168-137 


SGS 

TCA940 

521-166 



9555M 

871-46 

93404 

Fairchild 

93404C 

616-76 

93441 

9344 1C 

625-31 


Telefunk enTCA940 

521-169 

96L02 

Fairchild 

96L02C 

195-124 



93404M 

616-77 



9344 IM 

625-37 

9400 

in 

TDA9400 

526- 9l 



96L02M 

195-125 

93405 

Fairchild 

^34050 

616-78 

93442 

Fairchild 

93442C 

625-93 


Teledyne S 9400 

573-154 

96S02. 

Fairchild 

96S02C 

195-146 



93405M 

616-79 



93442M 

625-100 

9401 

AMD 

9401 C 

629-20 



96S02M 

195-146 

93407 

Fairchild ^ 

93407C 

191-156 

93446 

Fairchild 

93446C 

611-84 



9401 M, 

629-21 

S6S21 

Raytheon 96S21C 

★ 21s 



93407M 

N 191 -157 



93446M 

611-92 


Fairchild 

940 1C 

199-170 

960 

Signetics 

TAA960 ^ 

^ 512-20 

9341 

AMD 

934 1C 

169- 5 

93448 

Fairchild 

93448 

1120-14 




383- 2 

9600 

AMD 

9600C 

195-75 



9341 M 

169- 6 



93448C 

612-22 




866-83 



9600M 

195-76 


^Fairchild 

^341 

f 96-18 



93448M 

612-41 

, ! 


940 IM 

199-171 


Fairchild 

9600 

1 96-18 



934 1C 

169-11 

9345 

Fairchild 

9345 

f 96-18, 




383- 3 



9600C 

195-79 



934 1M 

169-12 

93452 

Fairchild 

93452 

f 420-14 




866-84 



9600M 

195-80 


Raytheon 

RC9341 

169-24 



93452C 

612-86 

9403 

Fairchild 

9403C 

608-31 

9601 

AMP 

960 1C 

195-51 



RM9341 

169-25 



93452M 

612-99 




866-69 


\ ' ' 

960 ^M 

195-52 

93410 

Fairchild 

93410 

1 96-18 

93453 

Fairchild 

93453 

f 120-14 

. 


9403M 

608-32 


Fairchild 

9601 

1 96-18 



93410AC 

618-29 



93453C 

612-87 




866-70 



9601 C 

195-53 



934 IOC 

618-55 



93453M 

612-100 

9404 

Fairchild 

9404C , 

866-57 



' 9601M 

195-54 



93410M 

618-74 

93454 

Fairchild 

83454C 

626-73 



9404M 

866-58 


in 

in9601-1 

195-55 

93411 

Fairchild 

93411 AC 

618-30 



93454M 

626-75 

9405 

Fairchild 

9405AC 

169-138 



in9601-5 

195-56 , 



9341 1C 

618-47 

93457 

Fairchild 

93457C 

624-46 




169-143 


Motorola 

MC9601 

195-58 



9341 1M 

618-68 



93457M 

624-60 




866-63 


National 

DM9601 

195-60 


Raytheon 

93411 AC 

618-32 

93458 

Fairchild 

93458 

608-74 1 



9405AM 

169-139 


Raytheon' 

RF9601 

195-62 



9341 1C 

618-52 

93459 

Fairchild 

93459 

608-75 




169-144 


Signetics 

N9601 

195-70 



9341 1M 

618-71 

93464 

Fairchild 

93464C 

626-74 




866-54 


SW 

SW9601 . 

195-71: 

93415 

AMD 

934 15A 

622-93 



93464M 

626-76 

9406 

Fairchild 

9406C 

608-68 

9602 

AMD 

9602C 

195-12,2 



934 15C 

622-111 

93467 

Fairchild 

93467C 

624-47 



/ 

866-79 



9602M 

195-123 



934 15M 

623- 3 



93467M 

624-61 



9406M 

608-69 


Fairchild 

9602 

1 96-18 


Fairchild 

93415 

1 96-18 

93470 

Fairchild 

93470C 

623-77 




866-80 



9602C 

195-126 



93415AC 

622-79 



/ 93470M 

623-79 

9407 

Fairchild 

9407C 

866-61 



9602M 

195-127 



9341 5M 

622-94 

93471 

Fairchild . 

93471C . 

623-78 



9407M 

866-66 

/ 

in 

in9'602-1 

195-132 




622-105 



93471M 

623-80 

9408 

Fairchild 

9408C 

866-50 



in9602-5 

195-133 


National 

DM93415 

★ 754 

9348 

Fairchild 

9348 

H ,96-18 



9408M 

866-51 


Motorola 

MC9602 

195-135 




622-91 



9348C 

199-165; 

9410 

Fairchild 

9410C 

192-5i 


National 

DM9602 

195-137 

' 


DM9341 5A 

★ 754 



9348M 

199-166 




616-71 


Raytheon 

RF9602 

195-139 



1 ■ 

622-85 

93481 

Fairchild 

93481C 

614-53 i 




866-87 


Signetics 

N9602 

195-140 


Raytheon 

93415AC 

622-99 

9350 

Fairchild 

9350 

1 96-18 1 

—4 


9410M 

192-54 



S9602 

195-141 


Arranged alphanumerically from left to right 
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PART NUMBER GUIDE 

Each 1C manufacturer has his own unique method at identifying products, usually through a system of device number prefixes and 
suffixes. This Pert Number Guide is arranged alphabetically by manufacturer and describes each company’s part number system. 
JAN nomenclature is also covered. 


Manufacturer 


ADVANCED 
MEMORY SYSTEMS 


ADVANCED 
MICRO DEVICES 


Note: Alternate source 
devices follow original 
manufacturer’s part 
number and marking system. 


AMERICAN 

MICROSYSTEMS 


ANALOG DEVICES 



Prefix 


Part Number 

Suffix 


Example 


Classification 

1C Circuits - 91 

Sub Category 

0 Custom MOS 

1 Bipolar RAM 

2 Bipolar 

3 Bipolar ROM 

4 CMOS 

5 SOS 

6 PMOS 

7 NMOS 


Sequential Numbers 
1-500 ECL 
501-999 m 


Package 


3A 

16 

Pin 

Flat Pack 

3B 

22 

Pin 

Flat Pkk 

6A 

14 

Pin 

DIP 

6B 

16 

Pin 

DIP 

6C 

24 

Pin 

DIP 

6D 

22 

Pin 

DIP 

6E 

18 

Pin 

DIP 

P 

Plastic 



Device: AMS 6003 
Prefix Device Suffix 
91 6 003 11 6DP 

T tt: 

Classifi- 

cation 

Sub-Category 

Test Spec J 

Package Code 


Functional Group 

25 MSI 

26 Computer Interface 

27 Bipolar Memory 

28 MOS 

90 MOS 

91 MOS 


Type 

L Low Power 
S Schottky 

LS Low Power Schottky 
(Blank) Standard 


Package 

D Hermetic DIP 
P Molded 
F Flat 
X Dice 

Temperature Range 

C Commercial 
M Military 


Prefix Device Suffix 

AM25 S05 DM 

T T 

Functional 

Group 

X Type — — 

Device Number J 

Package — ^ — 

Temperature Range — 


Family 

S Standard 


Package Type 

1 Plastic 

2 Cer-DIP 

3 SLAM 

4 Ceramic (Three Layer) 

5 TO Type 


Prefix Device Suffik 
S 1103X 2 P 

I f 

Family 

Version J 


Package/Pins, Package Type - 

C 22 Pin Plastic or Cer-DIP 
D 14 Pin Plastic or Ceramic Number of Pins 

F 12 Pin TO 

H 16 Pin Cer-DIP, SLAM, or Ceramic 
I 28 Pin Cer-DIP or SLAM 
1 24 Pin Cer-DIP or SLAM 
M 40 Pin SLAM 
P 18 Pin Plastic or Cer-DIP 
T 40 Pin Plastic 
U 16 Pin Plastic . 

W 24 Pin Plastic 
Z 28 Pin Plastic 


AD Analog Devices Temperature Range Prefix Device Suffix 

J,K,L Commercial Grade AD 7616 JN 

S,T Military Grade i 

Temperature I 

Range 

Package Package 

DN Ceramic DIP 
D 8 Pin Ceramic DIP 
E 14 Lead Plastic DIP 

s F Ceramic Flatpack 

H TO-5 type Can 
N Plastic DIP 


BECKMAN 

INSTRUMENTS 


© IC MASTER 1977 


Family (Model Number) 

801-809, 851-859 Voltage Regulators 
811-816, 862, 863, Ladder Networks 
822, 823, 833, 866 Amplifiers 
840 Voltage References 
845-872, 877 D/A Converters 
873, 876 A/D Converters 
882, 883 Active Filters 


Trackage Type 

M Metal 
^ C Ceramic 
6 Glass 

Version (Function) 
I Current 
V Voltage 

Accuracy Level 

D1 Best level 

D2 


Prefix Device Suffix 
877- 85 MV- D1 


.j 


Family 

Model Number — J 

Package Type 

Version (Function) • 
Accuracy Level — 
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Manufacturer 


Prefix 


Part Number 

Suffix 


BURR-BROWN Temperature 

H, J, K, L = 0°Cto 4-70°C 
R, S. T= -55°Cto+125°C 
A, B. C = -25°Cto +85° 


Package 

M = Metal 
P = Plastic 

Q = Mil-883 screening 


COLLINS Package 

1 Ceramic DIP 

2 Flatpack 

3 Plastic DIP 

Temperature 

1 -55°Cto 125°C 

2 -25°C to 85°C 

3 0°C to 70°C 


Package 

1 14 Pin DIP 

2 TO-99 


Temperature 

C 0°C to 70°C 
M -55°C to 125°C 


DATEL 


Famiiy 

ADC A/D Converters 
AM Amplifiers 
SHM Sample-Hold 


Example 

Prefix Device Suffix 

3532 Mm 

Temperature Range — — ^ 

Package 

Mil-883 Screening 

Prefix Device Suffix 
CRC 1504 -1 -2 

Package — — — : I 

Temperature Range 


Prefix Device / Suffix 

AM 490 2 A 

Package — 1 

Selection 

DAC HY12B C 

Temperature 1 


ELECTRONIC 

Family 

ARRAYS 

10 Static Shift Register 

12 Dynamic Shift Register 
15 N Channel RAM 

20 Keyboard Encoder 

3X Dynamic ROM 

4X Static ROM 


Package 

D Hermetic DIP 
F Flat Pack 
P Molded DIP 
T TO-Can 
X Dice 


Note: Alternate source 
devices follow original 
manufacturer’s part 
number and marking 
system. 


Temperature Range 

C 0°C to 70°C 
I -55°C to 85°C 
L -55°Cto 100°C 
M -55°C to 125°C 
X Other 


Prefix Device Suffix 


EA 

Family 


1500A 

J 


Package 


Temperature Range 



EMM/SEMI 

A. Semiproduct 


B. General Instrument 

Second Source Marking 


Variation 

U Standard 
A Variation A' 

B Variation B 
C Variation C, etc. 


Temperature Range 

C 0°C to 70°C 
S-35°Cto85°C 
M-55°C to125°C 


Family 
RO ROM 
RARAM 

CP Microprocessor 


Package 

D Dice 

C Dual in Line, Ceramic 22 pin 
P Dual in Line, Plastic, 22 pin 
F Flat Package, Ceramic 
S Special Packages 
E “Pill Package” 

22 pin leadless 


Prefix Device Suffix 

M 4200 UCC 

Variation 1 

Temperature Range 

Package 


Prefix 

SEMI 

Family — 
Package - 


Device 

RA-3-4256 



EXAR INTEGRATED xr Exar 
SYSTEMS 



Grade " 

C Commercial 

M Military (Ceramic package and 
-55°C to 125°C) 

( ) The absence of C or M Indicates a 
commercial part with tighter specs 

Package 

KTO-66(Mod) 

P Plastic 

N Ceramic (Dice available) 

T TO-99, TO-IOO, TO-101 Metal can 


Prefix Device Suffix 

XR 567 CP 

Grade — — J 

Package — L 
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Manufacturer 

FAIRCHILD 


Alternate source devices 
may follow original man- 
ufacturer’s part number 
and marking systems. 


GENERAL 

INSTRUMENT 


/ 


HARRIS 


Prefix 


Part Number ^ 

Suffix 


Example 


F Fairchild 
SH Hybrid 
fxk Linear 


Package 

C Chip (Dice) 

D Ceramic DIP 
E Plastic Can 
F Flat Pac 
H Metal Can 

J Metal Power Package (TO-66) 

K Metal Power Package (TO-3) 

P Plastic DIP' 

R Ceramic Mini DIP 
T Plastic Mirvl DIP , 

U Power Package (Molded, TO-220) 
W Plastic TO-92 

Temperature Check Device Data for 
Specific Values 

C 0?C to 70°C/75°C 
(CMOS -40°C to 85°C) 

L MOS -55Xto85°C 
Hybrid -20°C to 85°C , 

M -55°C to 85°C/125°C 


Prefix Device Suffix 

/xA 741 AHM”* 

Electrical Class I 

(if used) 

Package — — 

Temperature 


Designation 

CU Array 
AY Array 

DL Shift RegisteT Dynamic 5 = 50 Bits 
I DS Shift Register Dynamic < 50 Bits 
LC Linear Circuit 
LG Logic Cells 
MEN N an P Channel FETs 
MU Multiplexer 
RA RAM 
RO ROM 

SL Shift Register Static ^ 50 Bits 
SS Shift Register Static < 50 Bits 
Temperature and Processing 

0 MTOS -55°Cto85°C 

1 MTOS 0°C to 70°C 

4 N Channel 

5 MTNS 0°C to 70°C 
6-55°Cto125"C 

7 MTNS 

8 Silicon Gate -55°Cto 125°C 

9 Silicon Gate 0°C to 70°C 

Description 
multiplexers 

WX Indicates Typical Rds(on) 
in hundred ohms steps: 

01 100 ohms 

02 ^ 200 ohms 

,. 03 300 ohms, etc. 

YZ Total Number of Channels 
Custom 

Custom Number Assigned 

ROM/RAM 

WXYZ Total Number of Bits 
Shift Registers 
W Indicates the number of 
redundant configurations: 

1 Single 3 Triple 

2 DiTal 4 Quad, etc. 

XYZ Total number of bits per configuration 

Arrays/Linear/Logic 
WXYZ ; Arbitrary Number Assigned 


Package Identification (Not Marked on Pkg.) 

01 Dice 
12 8 Lead DIP 

14 T0-5 4 Lead 

15 TO-78 8 Lead 
16TO-5 8 Lead 

17 TO-5 8 Lead High Profile 

21 TO-5 10 Lead 

22 TO-5 10 Lead Isolated 

23 TO-100 10 Lead 

29 24 Lead Plastic QIP 

30 14 Lead Plastic 0|P 

31 16 Lead Plastic DIP 

32 24 Lead Plastic DIP 

33 40 Lead Plastic DIP 

35 36 Lead Plastic Flat Pack 
51 TO-8 12 Lead Low Profile 
55 16LeddDIP 

60 10 Lead Flat Pack 

61 14 Lead Flat Pack 

62 16 Lead Flat Pack 

63 20 Lead Flat Pack 

64 24 Lead Flat Pack 

65 40 Lead Flat Pack 

66 36 Lead 

68 44 Lead Flat Pack 

69 14 Lead DIP 

71 16 Lead DIP 

72 24 Lead DIP .6 MIL Centers 

73 24 Lead DIP .5 MIL Centers 

74 40 Lead DIP .6 MIL Centers 

75 40 Lead DIP 1.05 MIL Centers 

76 28 Lead DIP 

77 18 Lead DIP 

79 24 Lead DIP .6 MIL Centers 

80 14 Lead Ceramic RIP 

81 16 Lead Ceramic DIP 


Prefix Device Suffix 
RO-6 WXYZ (XX) 

Desig- 

nation 

Temp. & 

Processing 

Description —I 

Package Identification — 



Family 

A Analog 
D Digital 
I Interface 
M Memory 

Package 

1 DIP 

2 TO-5 Type 
7 Mini DIP 

9 Flat Pack 
0 Chip Form 

Exceptions 

HPROMX-0152-X 

HPROMX-1024-X 

HPROMX-8256-X 


Temperature Range 

2 -55°Cto 125°C 
4-25°Ct6 85°C 

5 0° to 75°C 

6 IOOV 2 25°C Probe (Dice only) 

8 Dash 8 Program, MIL-STD-883, Class B 

Example: HA-2700-8 / 

9 -40°C to 85° (4000 Series CMOS) Temperature Range 

Exceptions 

The 54C/74C CMOS Family teruperature 
designation Is contained In the Part 
Number \ ' 

Example: 

54CXX -55°C to 125°C 
74CXX 0°C to 70°C 


Prefix Device Suffix 


H M I 
II 
Family 


7620 
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Part Number 

Manufacturer Prefix Suffix ^ Example 


HUGHES AIRCRAFT Prefix 

Famiiy 

Package 

Prefix 

H Standard 

CTR Counter 

D Cerdip or Ceramic DIP 

H CTR 

, S Special 

CDS Custom 

F Flat Pack 

1 


DSR Dynamic Shift Register 

SSR Static Shift Register 

SUB Subsystem 

MUL Multiple 

DiG Discrete Insulated Gate 

DGP Discrete General Purpose 

DSW Discrete Switch . 

PLA Programmable Logic Array 

P Plastic DIP 

T TO 

Family 

Package 


Device 

0320 


ITT 

SEMICONDUCTORS 


in 

SAK 

SAJ 

SAY 

TAA 

TBA 

TCA 

TOA 


Temperature Range 

1 -55°C to 125°C 
5 OX to 70°C 
(O^C to 75°C Digital) 

Package 

B Flat Package 
C TO-5 Style 
D Ceramic DIP 
N Plastic DIP 


Prefix Device 

in 709A 

Temperature 

Range 

Package — - — — 


Suffix 

D 


Suffix 

ID 


INTEL . Package B CerDIP (Ceramic or 

' window lid) (Hermetic) 

C Ceramic (Metal lid) DIP 
(Hermetic) 

D CerDIP (Glass Seal) DIP 
(Hermetic) 

P Plastic DIP 

M Metal Can Package (Hermetic) 

On military temperature devices /B Indicates MIL- 
STD-883 level B processing; /C, level C processing. 


Prefix Device Suffix 

P 5101 L 

C 8080 A 

MD 3601 /C 

I I I— 

Military Temp. 

Package - 

Suffix 


INTERNATIONAL 

MICROCIRCUITS 


MM Master MOS Array 
see Special Custom Circuit 

Family 

1 Small Chip 

2 Special Size 

3 Medium Chip 
6 Large Chip 


Package 

e Ceramic, 

P Plastic DIP 
S Special 


Prefix 


MM 6 013 



Change Level 
Package — 
No. of Pins - 


Suffix 
B-P 28 


INTERSIL Temperature 

inicnOIL -55Xto125°C 

A. Hybrid 4 0°Cto70°C 


Package 

(see last example 

Pins 

(see last example) 


Prefix Device . Suffix 

DG 1 26A D D 

T-l 

Analog 
Gate I 
Temperature 

Package * — * 

No. of Pins ^ 


Characteristics 

5 Analog 
7 Digital 
9 Interface 


General Type 

0 Gates 

1 Amplifiers 


Package 

(see last example) 

Pins 

(see last example) 


Prefix Device 


IH 5 0 


}rsii 

)rid 


Intersil 
Hybrid 
Character- 
istics 
General Type 
Package — 
No. of Pins"" 


01 


Suffix 

PA 


B. Linear, Low Power, Circuits 

Watch & Ciock Circuits L Linear 

CM Watch, Clock 


Temperature 

C Commercial (0°C to 70°C) 
i Industrial (-22°C to 70X) 
M Military (-55°C to 125"C) 


Package 

(see last example) 


Prefix Device 


Suffix 


ICX 

Intersil 
Circuit 
Package — 
Temperature ■ 


>11 

It - 


8001 


C TZ 


Pins 

(see last example) 


No. of Pins 
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Part Number 


Manufacturer 


Prefix 


Suffix Exatnpie 


Intersil (cent) 

C. Memory Circuits 


Process 

5 Bipolar 

6 CMOS 
7MOS 

General Type 

0 to 4 Digital . 

5 Random Access Memory (RAM) 

6 Programmable Read Only Memory 
(PROM) 

7 Shift Register 


Temperature , , 

C Commercial {0°C to 75°C) 

M Military (-55"C to 125°C) 

N Reduced Military (-20°C to 125°C) 


Package 

D Dual-ln-Line Package Ceramic 
E Small TO-8 Type 
F Flat Package, Ceramic 
G TO-8 Type 
H Flat Package, Silicon 
I 16 Pin DIP (0.6 X 0.7 Lead Space) 
J Dual-ln-Line Cerdip 
L Leadless Ceramic 
P Dual-ln-Line Package, Plastic 
T TO-5 Type 


Pins (No. of) 

H 6 F 22 

A 8 G 24 

B 10 I 28 

C 12 J 32 

,D 14 K 36 

E 16 L 40 

N 18 

V 8. .230" Pin Circle 
W 10, .230" Pin Circle 

Y 8, No. 4 Lead Connected to Case 
Z 10, No. 5 Lead Connected to Case 


Prefix 


Suffix 


i 


M 7 6 01 XX C D E 


Intersil 

Memory! 

Circuit 

Process -i 

General Type 

ROM Pattern 
Identification _ 

ROlSl only) 


Temperature 
Package 
No. of Pins - 


NOMENCLATURE jan ) 

M38510 Military Designation 



Device 

The "Slash" numbering 
signifies the specification 
and specifies the device 
type. See Military Parts 
Directory. 

Note: The J or JAN 
prefix is very important 
if it is not there it 
is not a JAN device 


Device Class 

A Missies and Manned Spacecraft 
B General Military 
C Less Critical Military Applications 

Case Outline 

A V 4 " X Va" Flat Pack, 14-pin 
B Vb" X V 4 " Flat Pack, 14-Pin 
C y 4 " X W Dual-ln-Llne, 14-Pin 
D V 4 " X Flat Pack, 14-Pin 
E Va" X 3 / 4 " Dual-ln-Line, 16-Pin 
F V 4 " X W' Flat Pack, 16-Pin 
G 8-Lead Can 

H Vi" X ¥4" Flat Pack, 10-Lead 
I 10-Lead Can 

J Va" XIV4" Dual-ln-Line, 24-Pln 
K 3/8" xVa" Flat Pack, 24-Pin 
L 3^- X Va" Flat Pack, 24-Pin 
Z V4"x Vi" Flat Pack, 24-Pln 

Lead Finish 

A Kovar^r Alloy 42, with Flot Solder Dip 
B Kovar or Alloy 42, with Bright Acid 
Tin Plate * 

C Kovar or Alloy 42, with Gold Plate 


Prefix Device Suffix 

JM38510 7XXXXX B C B 

Device Class —I 

Case Outline — -i 

Lead Finish — ^ — 



LITHiC SYSTEMS Device Type 

LA Array 
LP Proprietary 
LS Second Source 


MICRO NETWORKS MN Micro Networks 


(Proprietary Devices) Prefix Device Suffix 

A Premium LP 2000 C 

B Super Premium " — 

C Commercial Device Type 

E Entertainment 


Temperature Range 

(No suffix) O'^C to 70°C 
E-55°Cto85°C 
H -55°Cto125°C 

B Processing to 883A Method 5004.2 


Prefix Device 
MN 3000 

Temperature Range 

Processing - 


Suffix 
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Manufacturer ^ Prefix 

|y||'|‘g|_ Descriptiorr: 

SEMICONDUCTOR JSioDlnai 

MT Telecom. 

MS Custom 
SIL Siftek CMOS 


MITSUBISHI M Mitsubisjil 

Temperature 

5 Irrdustrial/Commercial 
9 Military. 


Series 


1 Linear Circuit 

45 TTl 

17 Linear Circuit 

46 m 

3 HL 

47 HL 

32 HL 

81 MOS 

33 HL 

85 MOS 

43 HL 

86 MOS 

44 TTL 

9 DTL 


Part Number 

Suffix Exampie 


Prefix Device Suffix 

SIL 4098 BER 


Version-. 

,A Modified Version, 
Unilaterally 
Interchangeable 
with Unlettered 
Version. 

B Unilaterally 
Interchangeable 
with A and 
Unlettered Versions. 


Version i 

Package/Temperature 1 

MIL Process Option 


Package Style, Temperature Range: 

C Frit Seal Ceramic DIP, -40°C to 85°C. 

D White Ceramic DIP; -55°C to 125"C. 

E Plastic DIP, -40"Cto85°C. 

F Frit Seal Ceramic DIP, “55®C to 126°C. 
H Plated Chip, -40°C to 85"C. 

I Plated Chip, -55°C to 125°C. 

J Ceramic DIP, 24-Leads. 

K Ceramic, Flat Pack. 

L Ceramic DIP, 28-Leads. 

M Ceramic DIP, 40-Leads. 

N Plastic DIP, 24-Leads. 

0 Plastic DIP, 28-Leads. 

S Plastic DIP, 40-Leads. 

W Wafer, probe tested. 

MIL Process Option: 

B MIL-883, Class C Plus 168 Hr. Burn-In. 
R High-Reliability Plastic DIP. 


Device: SiL4098B 


Package 

K Glass-sealed ceramic DIL 
K-1 16-pln 

Plastic-molded DIL 
P-1 14-pin (JEDECTO-116) 

P-3 16-pin 
P-5 24-pln 
P-11 8-pin 

S Metal-sealed ceramic DIL 
S-2 Metal-sealed ceramic DIL 

Y Can-sealed glass metal 
Y-1 10-pin (modified JEDECTO-3) 


Prefix Device Suffix 

M5 32 90 P 

Temperature -J 
Series — 

Package — 


MONOLITHIC 

Temperature 

MEMORIES 

5 Military TTL 

6 Commercial TTL 


Type 


0 Character Generator 
2 ROM 


3 PROM 

5 RAM 

7 Computer Logic 


Package 

D Ceramic 
F Flat Pack 
J CERDIP 
N Plastic 
W Ceramic 


Prefix Device Suffix 

5 2 05 D 

■ I ^ 

Temperature J 

Type— ^ 

Package 


MUSTEK mk Mostek 


Package 

E Leadless Chip Carrier 

F Flat Ceramic Package 

K Tin Plated Frit-Sealed Ceramic 

M Plastic Flat Package 

N Plastic Dual In-line 

P Ceramic Dual In-line 

T Ceramic Dual In-llnb with transparent lid 


Prefix Device Suffix 
MK 4096 P 

Package — 1 
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Manufacturer 


Prefix 


Part Number 

Suffix 


MOTOROLA 

/ 


Description 

MC Packaged Integrated Circuits 
MCB Packaged Beam>lead Integrated 
Circuits. (Followed by F suffix 
when in flat pack.) 

MCBC Beam-lead Intearated Circuit Chips 
Unencapsulateo Integrated Circuit 
Chips ^ 

MCC Unencapsulated integrated Circuit 
Chips 

< MCCF Flip-Chip Linear integrated Circuits 
MCE Dielectrically Isolated Integrated 
Circuits 

MCM Integrated Circuit Memories 
MLM Pin-Tor-pIn equivalent to Linear 
Integrated Circuits made by 
National Semiconductor. 


Package 

F Flat Ceramic Package 
6 Metal Can Package (TO-5 types) 

K Metal Power Package (TO-3 types) 
L Ceramic Dual-In-Line Case 
P Plastic Package 

PQ IC’s Packaged In Staggered-Lead 
Plastic DIP Packages 
R Metal Power Packages (TO-66 
types) 

U Ceramic Package 


NATIONAl 

DEVICE NUMBER (for 
Digital Devices): 
CDXXXX-CMOS — C suffix 
-40'^C to 85X, 

M suffix -55°C to 125®C. 
DM54XX — All numbers 
beginning with 5 denote 
-ssxtoiasx 
temperature operation. 
DM74XX — lfthe‘74”is 
indicated, the operating 
temperature is 0°C to /0°C. 
DM7XXX — All Other 
numbers beginning with 7 
(besides the “74" shown 
above) are NSC 
proprietary products 
and a 7 here indicates 
-55Xto125°C. 

DMBXXX — All numbers 
beginning with 8 denote 
OX to 70°C temperature 
operation. 


Description 

AH Analog Hybrid 
AM Analog Monolithic 
DC CMOS 
DH Digital Hybrid 
DM Digital Monolithic 
DS Digital Special 
LF Linear FET Monolithic 
LH Linear Hybrid 
LM Linear Monolithic 
LX Transducer 
MHMOS Hybrid 
MM MOS Monolithic 

Linear Devices 

With proprietary linear plrcuits, a 1-2-3 
numbering system is employed. The 1 
denotes a Military temperature range device 
( - 55°C to 1 25X) , the 2 denotes an 
Industrial device (--25°C to 85°C), and the 3 
denotes a Commercial device (0®C to 7(fC). 
I.e. LM101/LM201/LM301. Exception to this 
are the LM1800 Series; some hybrid circuits 
which employ a “C" suffix; and second- 
source products which follow the original 
manufacturers numbering system. 


Characteristics 

A Improved Electrical Specs 
C Reduced Temperature Range 

Package 

D Glass/Metal DIP 
F Flat Pack (0.25" wide) 

G TO-8 (12 lead) Metal Can 
H TO-5 (multi-lead) Metal Can 
J Giass/Glass 
K TO 13 Power Pack 
M Wide Trak Power Pack 
N Molded DIP 

P TO-202 Plastic Power Pack 
R Low Temperature Ceramic Pack 
S 14 Lead Power Pack SGS Power Pack 
T TO-220 Plastic Power Pack 
W Flat Pack (0.275"’ wide) 

ZTO-92 


NEC 


NITRON 


NORTEC 


PANASONIC 


1x9 Micropackage 

Family 


A Discrete 
B Digital Bipolar 
C Linear 
D Digital CMOS 


Description 

NC Packaged IC’s (non-memory) 
NCM Packaged Memory IC’s 
NIT Memory Modules 


Package 

C Plastic 
D Ceramic 


NE Nortec Electronics 
NE 6003BZD 
NE 1103-146D 


Description 

AN Analog 
DN Digitaf Bipolar 
J Development Type 
MN MOS 


Electrical Selections 
11 
BZ 

146 Electrical Selections 

etc. 


Package 

D Ceramic DIP 
F Flatpack 
H Metal Can 
J CerDIP 
N Molded DIP 
P 8^Pln DIP 
Y Dice 


Example 

Prefix Device Suffix 

MC 14510 L 

nr 

Description 

Package ;; — 


Prefix Device Suffix 
LM 101 AF 

Characteristics 1 

Package — — — 


Prefix Suffix 

/xP"'"f xxxxx P S 

Family 

Package 1 

Modification 

Prefix Device Suffix 

NC 7010 

Description 


Prefix Device 

NE 6003 

Electrical . 
Selections 


Suffix 


11 D 


J 


Package 


Prefix Device 

DN 830 
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Part Number 




Manufacturer 

Prefix 

Suffix 


Example 


PLESSEY 

Dekription 

Characteristics 

Prefix 

Device 

Suffix 

ML MOS Linear (w/gate protection) 
MP MOS Digital 

MT MOS Linear 

(without gate protection) 

NOM MNOS Memory Elements 
and Arrays 

SAA, SBA Alternate Sourced Consumer 
Devices 

' SL Bipolar Linear 

SP Bipolar Digital 

A-D Electrical/Temperature Variations 

Package 

E DIP 

F Flatpack 

P Power 

Q Quad In-Line 

S Stud 

T TO-5 and TO-18 

Elec/Tiemp 

Package - 

421 

A 

—1 

T 








POWER MONOLITHICS PMD Discrete 

' ^ 

Prefix 

Device 



LAS Regulator 


LAS 

14 

12 
/ 1 



Voltage 


PRECISION Description 

Mnuni iTUirc AD Analog to Digital Converter 

mUNULI I niu^ CMP voltage Comparator 

DAC Digital to Analog Converter 
MAT Matched Transistors 
DP Operational Amplifier 
PM Second Source Devices 
REF Voltage Reference 
SSS Second Source Devices 


Package (Last Aiphabeticai Character) 

H 6-Pin TO-78 
J 8-Pin TO-99 
K 10-PinTO-100 
L 10-Pin Flatpack 
M 14- Pin Flatpack 
N 24-Pin Flatpack 
Q 16-Pin Hermetic DIP 
W 40-Pin Hermetic DIP — .600” Centers 
X 18-Pin Hermetic DIP 
Y 1 4-Pin Hermetic DIP 


Prefix 


Device 


suffix 


DAC 

Package - 


01 


CY 


RAYTHEON Temperature * 

SEMICONDUCTOR 

LH3, LM3 0°C to 70°C 
RC 0°C to 70°C 
RM-55°Cto125°C 
RV -40'C to 85'C 
54 -55®C to 125°C 
74 OX to 70X 
MAX-xxxx-2 -55X to 125X 
MAX-xxxx-5 0" to 70X 


Package 

Most Devices 

BL Beam Lead Chip 
BLB BL Chip, Military Visual 
CD Gold-Backed Chip . 

CH 14-Pin Plastic DIP 
DB 14-Pin Plastic DIP 
DC 14-Pin Cerarhic DIP 
DD 16-Pin Ceramic DIP 
DN 8-Pin Plastic DIP 
G 10-Pin Flatpack. 1/4 "—9/64" 
(Linears Only) 

J 14-Pin Glass/Metal Flatpack 
L 16-Pin Glass/Metal Flatpack 
LK TO-3 Power Pack 
M 16-Pin Glass/Metal DIP 
MP 16-Pin Plastic DIP 
N 24- Pin Glass/Metal Flatpack 
Q 10-Pin Flatpack, 1/4” X 1/4” 

R 24- Pin Ceramic DIP 
T 3, 8, 10 or 12-Pin TO-5 Can 
TK 9-Pin TO-66 Power Pack 
Y TO-220 Plastic Power Pack 


Prefix Device Suffix 

54 153 DD 

RC 4136 DB 

LM 118 H 

HA1 4741 5 

“T T* 

Temperature 

Package 


LH, LM Series 

F Flat Pack (Va" Wide) 

H 3, 8 or 10-Pin TO-5 Can 
K TO-3 Power Pack 
N Plastic DIP 

HA Series 

HA1 14-Pln Ceramic DIP 
HA3 14-Pln Plastic DIP 
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PART NUMBER GUIDE 


Manufacturer 


Prefix 


Part Number 


Suffix 


Exampie 


RCA 


Description 

CA Linear IC’s 
CD Digital IC’s 
CDP Microprocessor IC’s 
MW MOS IC’s 
CDPS SOS Versions 
MWS SOS Versions 


Version 

A Modified Version, Unilaterally 
Interchangeable with Prototype 
B Modified Version, Unilaterally 
Interchangeable with A Version, 
and with Prototype 
C Modified Version, Unilaterally 
Interchangeable with B, A, and 
Prototype Versions 

Package 

D White Ceramic DIP 
E Plastic DIP 
F Ceramic DIP, frit seal 
G Hermetic Chip In Plastic Package 
H Chip 

K Ceramic Flat Package 
L Beam-Lead Device 
Q Quad-1 n-Llne Plastic Package 
S TO-5 Package with DIL-CAN 
T TO-5 Package 
X Ceramic DIP, frit seal 


Prefix Device Suffix 


CD 

Version . 


4070 


BD 


Package - 


RETICON 


RA Area Array 

Code 

Prefix 

Device 

RL Linear Array 

No. of columns and lines 

RA 

50x50 

SAD Serial Analog Delay 

No . of elements 

RL 

1024 

SAM Serial Analog Memory 

SAP Serial Analog Processor 

No. of storage elements 

No. of storage elements 

TAD 

12 

1 

TAD Tapped Analog Delay 

No. of storage elements 

No. of Taps 

Code 

Revision- 

_J 


Suffix 


A 

C 


SCIENTIFIC MICRO SYSTEMS 


SMS Scientific Micro- 
Systems 


Prefix 

Device 

Suffix 

SMS 

300 


t 

Version— 








Prefix 


Device 

TDA 


1200 


SGS-ATES 

SEMICONOPCTOR 


(Prefixes assigned by the European 
Association “PRD ELECTRDN”) 

H High Level Logic 
HB CMOS 

L Linear Professional 
M MOS 

TAA Linear Consumer 
TBA Linear Consumer 
TCA Linear Consumer 
TDA Linear Consumer 


SIGNETICS Temperature 

LM Linear IC-Alternate Source 
N or None 0®C to 70°C 
. N8 0°C to 75°C 

S{EJ-55“Cto125X 
SA -40°C to 85“C 
5400 Series -55X to 125°C 
7400SerieS‘0Xto70°C 


Package 

N 8, 14, 16, 18, 22, 24, 28. 40 Lead 
OIL Plastic 

F 14. 16, 18. 22, 24 Lead Ceramic DIP 
I 8. 14, 16, 18. 22. 24, 28, 40, 50 Lead CERAMIC DIP 
Side Brazed 

W 10, 14, 16, 24 Lead Ceramic Flat Pack 
Q 10, 14, 16,24 Lead Ceramic Flat-Bottom Brazed 
K 10 Lead TO-100 Header, Low Profile 
T 10 Lead TO-100 Header Tall Can 
L 8 Lead TO-99 Header 
DA TO-3 Solid Header, Can 
DB TO-5 Solid Header, Can 
R 16. 18. 24. 28. 40 Lead Beryllia Flat Pack 


Prefix Device Suffix 


I 

Temperature 


74123 

8X02 


Package 


SILICON GENERAL SG Silicon General 


Characteristics 

A Improved Electrical Spec. 

C Reduced Temperature Range 


Package 

F Flat Pack 

J 14, 16-Pin DIP (Cerdip) 

K TO-3 Power Pack 
M 8-Pin Plastic DIP 
N 14. 16-Pin Plastic DIP 
T TO-5 Metal Can (TO-39/99/1 00/1 01 ) 
Y 8-Pin DIP (Cerdip) 


Prefix Device Suffix 


SG 

SG 


1524 

108A 


Characteristics . 
Package 
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1C MASTER 


Manufacturer 

SILICONIX 


Prefix 


Description 

D Driver for FET Switch 
DF Digital LSI 

DGM Driver with FET Switches 

(Monolithic Version of Hybrid Device) 
G Multi-Channel FET Switches 
H High Voltage (28v) Logic 
L Linear IC 
LD A/D Converter 
LH Hybrid Linear I C {2nd Source) 

LM Linear IC {2nd Source) 

Si 2nd Source Part 
S Power Logic Switch 


Part Number 

Suffix 


Temperature 

A -55°Cto125°C \ 

B-20°Cto85"C ^ 

C 0°C to 70°C 

Package 

A Metal Can 
F Flatpack 
J Plastic DIP 
K Ceramic DIP 
L Flatpack 
P Hermetic DIP 
R Hermetic DIP 

MIL Process Option 


Example 

Prefix Device Suffix 

OG 200 BA-X 

Temperature — ^ — — I 

Package 

MIL Process Option 


MIL-883. Class A 

2 MIL-883, Class B 

3 MIL-883, Class C 

4 In-House Screening Plus 168 Hr. Burn-In 


SMC 

MICROSYSTEMS 


Family 

CG Character Generator 
COM Communications 
KR Keyboard Encoding 


SOLID STATE 
SCIENTIFIC 


Reliability 

A MIL 883-A 
B MIL 883-B 
C MIL 883-C 
S Standard 

Other Letters 
CM CMOS 
C Complementary 
L Logic 
M Memory 


Package 

P Plastic 
C Ceramic 

Temperature 

T-25X to 85°C 
(Blank) 0°C to 70°C 

An H in the Suffix Indicates High Speed 


Prefix Device Suffix 
COM 2502 P 
I 

Family^ 

Package 

Temperature Range 


Process 

A AL Gate Bulk 
B High Voltage AL Gate 
S Silicon on Sapphire 


Package 

C Ceramic DIP 
D Ceramic DIP 
‘ E Epoxy DIP 
H Chip 
F Flat Pack 
T T05 


Prefix Device Suffix 


^L 

Reliability 
Process - 
Package ^ 


4000 


AE+ 


Special Screening . 


SOLITRON CM CMOS 


Package Style, Temperature Range 

AD Ceramic DIP, -55°C to 125°C 
AE Epoxy Encapsulated DIP, 
-40°C to 85°C 
AF CerDIP, -55°C to 125X 


Prefix Device 

£m 4000 

Package/Temperature 


Suffix 


_T 


SPRAGUE ELECTRIC Family 


A. UC Series 
OD Series 
UL Series 


C CMOS 

D Display Drivers 
L Linear Circuits 


Temperature 

N Limited Temperature Range, 
-25°C to TO^^C typical 
S Extended Temperature Range 


Package 

A Plastic DIP 

B Plastic DIP with heat sink tabs 
C Chip 
D TO-99 

E 8-Pin Plastic DIP with pins 
1, 4, 5, & 8 only 
F TO-86 or 30 Lead Flat Package 
G TO-99 

H 91-Pin Hermetic DIP 
J TO-87 
K TO-100 
L TO-100 

M 8- Pin Plastic DIP 
N 14-Pln Plastic Quad-ln-Llne 
P Batwing DIP 
Q Batwing Quad-ln-Llne 
R 8-Lead DIP with Unformed Leads 
S 4-Pin SIP 
T 3-Pin SIP 

W TO-100 with Miniature Tube Base Adapter 

Package 

C Hermetic Flatpack 
D Hermetic Dip 
P Plastic DIP 


Prefix Device Suffix 

ULN 2111 A 

1 I ^ 

Family 

Temperature — 

Package 


Prefix Device 
UHP 4or 

Package -J 
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Manufacturer ^ Prefix 

STEWART-WARNER Stewart Wamer 



PART NUMBER GUIDE 

PartHunulier 

Suffix Example 


Series Prefix Device Suffix 

DTL 7XX to 93X 


Package 

2M Commerical (0°C to 70°C) Plastic DIP 
2P Commercial (0°C to 70°C) Ceramic DIP 
IP Military (-55°C to 125°C) Ceramic DIP 
IF Military (-55°C to 125°C) 

Ceramic Flat Pack 



Series 

DTL 18XX to 19XX 


Package 

M Plastic 
P Ceramic 
F Flat Pack 


Series Package 

ni 74XX to 9XXX N, PC Plastic 
4, DC Ceramic 

Series Package 

CMOS 4XXX AE Plastic/Epoxy B 

(-40°Cto85°C 


TELEDYNE 

SEMICONDUCTOR 

For alternate source 
devices, the original 
manufacturer’s part 
number and marking 
system is used. 


Temperature/Electrical 

A -55°C to 125°C, Selected Electrical 
Performance (HiNIL -30°C to 70°C) 
15V Supply 

B -55Xt6 125°C, Premium Electrical 
Performance 

C 0°C to 70°C, Industrial Electrical 
Performance (HINIL -3Q°C to 85°C); 
12V supply 
M~55°C to 125°C 


Package 

E Metal Can 
H Flat Pack 
J Plastic Dip 
L CerDIP 
H Ceramic DIP 
P Plastic Mini DIP, 8 Lead 
y Dice 


Device Suffix 

709 BE 

Temperature/ 1 

Electrical 

Package — — 


TEXAS 

INSTRUMENTS 


Toshiba 


RSN Radiation Hardened Circuit 
SBP Pipolar Processor 
SN Standard Prefix 
SNM High Reliability, Level I 
SNA High Reliability, Level II 
SNC High Reliability, Level III 
SNH High Reliability, Level IV 
TL Linear 
TMS MOS 

Temperature (Most Devices) 

52 Series -55°C to 125°C 

54 Series -55°Cto125"C 

55 Series -55®C to 125°C 
62 Series -25X to 85°C 
72 Series 0"C to 70"C 

74 Series 0°C to 70X 

75 Series 0"C to 70°C 
TF Series -40"C to 85°C 
TP Series -55°Cto125°C 

TMS C Series -125°C to 85"C 
TMS L Series 0?C to 70°C 
TMS R Series -55X to 85"C 


Description 

TA Bipolar Linear 
TC CMOS 
TD Bipolar Digital 
TM MOS 


Package 

FA Flat Package 
J Ceramic Flat Package 
JA DIP 
JB DIP 
JP DIP 
L Metal Can 
LA Metal Can 
N Plastic DIP 
ND Plastic DIP with Tab 
P Plastic DIP 
RA Flat Package 
SB Flat Package 
T Metal Flat Package 
W Ceramic Flat Package 


Package 

P Plastic 
M Metal 

A Improved Type 


A. Prefix Device Suffix 

SN 74 S188 J 

nr' nc — ^ 

Description 

Temperature Range — 
Package — ^ ^ 

B. Prefix Device Suffix 

TMS 4030 JL 

Package 1 

Temperature Range 


Prefix Device Suffix 

TA 7173 AP 


WESTERN DIGITAL 


Package 

A 40 Lead DIP, Ceramic 
B 40 Lead DIP, Plastic 
C 24 Lead DIP, Ceramic 
D 24 Lead DIP, Plastic 
E 28 Lead DIP, Ceramic 
F 28 Lead DIP, Plastic 
G 22 Lead DIP, Ceramic 
H 22 Lead DIP, Ceramic 


Prefix Device Suffix 
TR1602 A 01 


Package - 
Special Parameter 


\ 
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how to use 


The Application Note Directory is a comprehensive 
guide to the many 1C application notes available. 
It lists the devices covered, describes each note, 
and tails who publishes each one. 


the application note directory 


The application notes in this directory can be lo- 
cated by function or device number. 

1. To find out what is published by function, 
locate the closest topics in the index below, turn to 
the pages indicated, and scan through the listings. 

2. To find all the application notes covering a 
given device, look up the device in the Part Number 
Index at the front of this book. The 11 ^ign leads to 
application notes. 

3. To find out what application notes are avail- 
able from a particular manufacturer, look up the 
manufacturer in the Product Index. The table gives 
you the titles and the page locations for each man- 
ufacturer’s application notes in this directory. 

The application note descriptions are organized 
under the headings: Digital, Linear, Memory and 
Microprocessor. Beneath those headirigs are 
functional and applications categories arranged 
alphabetically. Within each category the notes are 
arranged in alphabetical sequence by manufacturer. 
The mixing of functions and applications is neces- 
sary, since application notes do not lend them- 
selves to classification entirely by function or 
entirely by application. When an application note 


fits under several categories, it is listed in one and 
cross referenced by the others. This may mean 
that you have to spend five minutes checking a 
number of categories to be sure you’ve found 
everything you want, but finding suitable informa- 
tion can save you considerable design time. 

If an application note covers specific devices or 
it shows in some detail how certain devices are 
used, these device numbers are listed in paren- 
theses just below the title. If any of these device 
numbers are in bold face type, data on them is 
presented in The Master Selection Guide Data 
Sections. 

The application note descriptions are as short as 
possible. They are designed to save you time in 
reading while giving an overall sense of the con- 
tents. The length of each note is indicated in 
parentheses on the last line; if the note is bound 
into a book, the last line will show that it is part 
of a handbook, databook, catalog, etc. 

Once you have di^termined which application 
notes you need, contact the manufacturer’s sales 
office or write to the manufacturer. Be sure to give 
both the title and the application note number. 
Addresses and phone numbers are listed in the 
Manufacturers and Distributors Directory. 


APPLICATION NOTE SUBJECTS 


Category Page 

DIGITAL 

Arithmetic 87 

CMOS 87 

Consumer 90 

Converters 90 

Counters 90 

Data Transmission 91 

Decoders 92 

Encoders 92 

Filters 93 

General 93 

High-Speed Logic 93 

High-Speed TTL 94 

HNIL/HTL : 94 

PL : 95 

Interface 95 

LSI, General 96 

Multiplexers i 96 

PLAs : 96 

Pulse Handling : 96 

Trigger Circuits 96 

tTL, General 96 

LINEAR 

Active Filters 97 


86 


Category Page 

Amplifiers, Current 97 

Amplifiers, Differential 97 

Amplifiers, Operational ... 98 

Amplifiers, Power 102 

Amplifiers, RF 102 

Amplifiers, Sense 103 

Amplifiers, Video 103 

Arrays 103 

Communications 104 

Comparators 104 

Consumer, AM/FM 105 

Consumer, Audio 106 

Consumer, Medical 106 

Consumer, TV .....106 

Converters 107 

Drivers 109 

Followers f 110 

General 110 

Industrial Control 110 

Instrumentation .....Ill 

Modulators 112 

Multipliers 112 

Phase-lodked Loops 112 

Photosensitive Devices 113 

Power Control 113 


Category Page 

Power Supplies 114 

Power Transistor ICs 114 

Preamplifiers 114 

Regulators 114 

Switches ,116 

Thermal Considerations 117 

Timers : 117 

Transducers 118 

MEMORY 

Analog 119 

CAMS 120 

Character Generators k 120 

Interface 120 

Microprogramming .....120 

PROMs 120 

RAMS 121 

ROMs 122 

Shift Registers 123 

MICROPROCESSORS 

Applications 124 

General 125 

Programming 125 

Systems 127 
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APPLICATION NOTE DIRECTORY 


DIGITAL 


Arithmetic 


1 “A Successive Approximation Register” 

(AM2502, AM2503, AM2504, AM25L02, AM25L03, AM25L04) 

Operation, logic, coding of these 8 and 12 bit TTL devices. Describes applications 
in systems performing recursive arithmetic operations; as ring counters: serial- 
< to-parallel converters. 

Advanced Micro Devices Application Note (11 pg.) 

2 “The Am 2506— A Latching ALU” 

(AM2506) 

Combines four-bit arithmetic logic unit and four-bit latch. Describes application In 
high-speed multiple word adder, multiple master-slave registers, 16-word arith- 
metic register, multiplication at 16 MHz rate. 

Advanced Micro Devices Application Note (4 pg.) 


3 “The Am25S05, Am2505 and AM25L05 Schottky, Standard 
and Low Power TTL 2’s Complement Digital Multipliers” 

(AM2505, AM25L05. AM25S05) ^ 

Discusses multiplication, two’s complement notation, Booth’s algorithm, iterative 
arrays, time-sequenced multipliers, integer and fractional multiplication, round- 
off, truncation and one’s complement multiplication. Application to digital filters, 
square rooting and division. i 

Advanced Micro Devices Application Note (24 pg.) ' 

4 “Muitiplying Made Easy for Digital Assemblies” 

(AM2505) 

Discusses multiplication algorithms and use of the device; 

Advanced Micro Devices (6pg.) 


5 “Overflow Detector In Binary Adders” 

(AM9309) 

Discusses the detection of overflow errors using an IC multiplexer. 
Advanced Micro Devices (2pg.) 


6 “A 2’s Complement Digital Multiplier: The AM2505” 

(AM2505) 

Discusses high speed multiplication and use of this device to perform 2’s com- 
plement multiplication. 

Advanced Micro Devices (1 1 pg . ) 

7 “Am25S10 Four-Bit Shifter” 

(AM25S10) 

Provides functional description and discusses logic equivalents. Applications: 
up-shift, down and around end shifts, scaling and fixed multiplication. 

Advanced Midro Devices Application Note (10 pg.) 

8 “Two’s Complement Multiplication” 

See Digital Signal Processing Handbook under Digital-LSI General (AMD) 

9 “MNOS Digital Differential Analyzer” 

(CRC1502, CRC1503, CRC1504, CRC9503, CRC9504) 

Describes theory of operation of a DDA integrator for the real time solution of 
differential equations. Covers use of 3 LSI devices including mapoing, scaling, 
initializing, and coding to simulate a given set of algebraic or differential equa- 
tions. 

Collins Application Notes (7 pg.) 


Arithmetic (cont) 


10 “Applications of the TTL/MSi 93S43 4-Bit by 2-Bit Two’s 
Complement Multiplier” 

(93S43) . 

How to implement a combinatorial multiplication array of any .size for two’s 
complement numbers. How to multiply in other number representations. Speed/ 
hardware tradeoffs, normalization of floating point numbers after multiplying, 
rounding or truncation of double length products. 

Fairchild Application, Note 329 (15 pg.) 

11 “High Speed Binary Multiplication using the MC10181” 

See listing under High Speed Logic (Motorola) 

12 “MECL 10,000 Arithmetic Elements MC10179, MC10180, 
MCI 01 81” 

See listing under High Speed Logic (Motorola) 

13 “NBCD Sign and Magnitude Adder/Subtracter” 

(MC14560, MC14561) 

Describes CMOS parallel adder-subtracters for both signed and unsigned natural 
binary coded decimal (NBCD) numbers. 

Motorola AN-738 (7 pg.) 

1 4 “Applications of the SM7200/DM8200 Digital Comparator” 

(DM7200, DM8200) , 

Describes use in word comparison, associative memory, bit exclusion, modulo N 
divider and servo system applications. 

National AN- 12 (6 pg.) 

15 “Arithmetic Arrays Using Standard COS/MOS Building 
Blocks” 

(CD4001 , CD4008, CD401 1 , CD4013, CD4019) 

Describes design of a 32-bit full adder/arithmetic logic system. Discusses four-bit 
full adder, quad AND-OR Select gate, dual D-type flip-flop, input NAND gates, 
input NOR gates, and arithmetic register. 

RCA rCAN-6600 (6 pg.) 

16 “COS/MOS Rate Multipiiers-Versatiie Circuits for 
synthesizing Digital Functions” 

(CD4089, CD4527) / 

Describes operation of a rate multiplier, and the effeqts of cascading. Covers 
addition, subtraction, multiplication, division, square and higher order roots, 
frequency ratios and integration. Also discusses symmetric operations. 

RCA ICAN-6739 (12 pg.) 

17 “Converting To and From Binary Using the SN74184 and 
SN74185A” 

(SN74184, SN74185A, SN74283, SN74284, SN74285) 

Compares conventional shift and add technique to conversion from binary to BCD 
using the 74185A. Tells how to interconnect these converter packages for 6-bit 
through 20-blt binary inputs and 4, 5 or 6 decade BCD inputs. Describes conver- 
sion of fractions using the 74283, 74284 and 74285. 

Texas Instruments Application Report CA-171 (19 pg.) 

18 “Fast Multipliers Using TTL Read Only Memories” 

See listing under (Memory) ROMs. (Texas Instruments) 

19 “SN7497 Binary Rate Multiplier” 

(SN5497, SN7497) 

Covers principles and internal operation of the binary rate multiplier (BRM); 
shows add , subtract, multiply, divide and square root operations with a minimum 
of control logic. Discusses the use of the BRM to solve differential equations and 
to generate functions. 

Texas Instruments Application Report CA-160 (13 pg.) 


CMOS 


“CMOS: Some Application Guidelines” 

(^resents General Guidelines when using CMOS. 
Harris Application Note 209 (7 pg.) 
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DIGITAL 

CMOS (cont) 

CMOS (cont) 

1 Minimizing Gate Oxide Failures Due to Handling” 

14 “CMOS, the Ideai Logic Famiiy” 

Describes oxide failure mechanisms, evaluates input protection techniques, and 

(MM54C/74C Series) 

recommends handling procedures to avoid failure. 

Describes characteristics of CMOS circuits. Discusses system considerations. 

Harris Application Report 208 (3 pg.) 

such as unused inputs, data bussing, paralleling circuits for extra drive, and 


interface to other logic families. 

2 *‘Using Junction Isolated CMOS” 

National AN-77 (8 pg.) 

Covers problems and application ruies related to forward biasing CMOS inputs 

' 

and outputs. 

15 “CMOS Linear Applications” 

Harris Application Note 210 (4 pg.) 

((MM74C00, MM74C02, MM74C04) 


Describes use of CMOS devices biased to operate at the midpoint of the transfer 

3 “Getting the Most Out of C-MOS Devices for Analog 

characteristics. 

Switching Jobs” 

National AN^88 (3 pg.) 

Describes latch-proof junction isolation, floating-body junction isoiation, and 


dielectric isoiation as solutions to CMOS problems when applied to analog design. 

16 “CMOS Oscillators” 

Harris Semiconductor AN-321 (7pg.) 

Describes square wave oscillators that can be built with CMOS logic elements,. 


National AN-118 (4 pg.) 

4 “CMOS Analog Multiplexers and Switches; Applications, 


Considerations” 

17 “CMOS Schmitt Trigger — A Uniquely Versatile Design 

Covers selection criteria, parameter definitions, handling and design precautions, 


typical applications, and other topics concerning CMOS analog multiplexers and 


switches. 

(MM54C14, MM54C914, MM74C14, MM74C914) 

Harris Semiconductor AN-520 (9pg.) ^ 

Describes CMOS Schmitt trigger ICs with emphasis on the advantages over TTL 


versions, including high input impedance, wide threshold range, high noise im- 

5 “Avoiding CMOS Noise-Sensitivity Proglems” 

munity and low power consumption. 

National AN-140 (6 pg.) 

Describes noise sensitivity proglems peculiar to MOS technologies and solution to 


these problems. 

Harris Semiconductor AN-211 (6pgs.) ' ^ 

18 “Using the CMOS Dual Monostable Multivibrator” 


(MM54C221.MM74C221) 

6 ”MasterMOS, a custoin CMOS System” 

Gives MM54C/MM74C221 circuit characteristics and operating suggestions. 


Shows use In a retriggerable one-shot, frequeni^agnitude comparator, Linear 

(MasterMOS) 

VCO and an analog multiplier-divider. 

Despribes the contruction of these devices which are customized by changing the 

National AN- 138 (6 pg.) 

metalization pattern. ; 


. International Microcircuits (6 0g.) 


■ ' , V 

19 “MM54C/74C Voltage Translation/Buffering” 

J “MasterMOS Design Manual” 

See listing under Interface (National) 

(MasterMOS) 


Detailed instructions and drawings for customizing these arrays. 

20 “54C/74C Family Characteristics” 

International Microcircuits $35.(W (70 pg!) 

(MM54C/74C Series) 


Discusses output, noise and temperature characteristics, power consumption. 

8 “A New CMOS Analog Gate Technology” 

and propagation delay for the 54C/74C logic family. 

See listing under (Linear) Switches. (Intersil) 

National AN-90 (6 pg.) 

9 “NBCD Sign and Magnitude Adder/Subtracter” 

21 “Gate-Oxide Protection Circuit iri RCA COS/MOS Digital 

See listing under Arithmetic (Motorola) 

Integrated Circuits” 


(CD4000 Series) 

10 “A 3V2 Digit DVM Using an Integrated Circuit Dual Ramp 

Gives description and schematics for the protection circuits. 

System” 

RCAICAN-6218'(2pg.) 

See listing under Linear-Instrumentation (Motorola) 



22 “Interfacing COS/MOS with Other Logic Families” 

1 1 “Noise Immunity Comparison of CMOS Versus Popular 

(CD4000A Series) 

Bipolar Logic Families” 

Describes conditions governing Interface of CMOS 4000A series with other logic 

Compares the noise Immunities of TTL, DTL, HTL, and CMOS logic families. 

families. 

DiscuPses common noise sources, precautions against noise, noise specification. 

RCA SSD-203 ICAN-6602 (12 pg.) 

and standard noise tests. 


Motorola AN-707 (8 pg.) 



23 “Battery-Powered Digital-Display Clock/Timer and Metering 

j 1 2 “Introduction To CMOS Integrated Circuits With Three-State 

Applications Utilizing the RCA CD4026A and CD4033A 

Outputs” 

Decade Counters-7 Segment Output Types” 

(MC14500 Series) 

(CD4009, CD4010, CD4026, CD4033) 

Describes a wide variety of CMOS ICs incorporating transmission gates with 

Describes the CD4026A/33A ICs and their use with 7-segment display units. 

standard logic. Gives design rules. Covers applications in analog switching and 

Discusses interface packages and methods to help the designer optimize his 

multiplexing, digital riiultipTexing, and data bussing. 

system, includes a discussion of battery-operated systems for digital clocks and 

Motorola AN-715 (19 pg.) 

watches. 


RCAICAN-6733 (16pg.) 

13 “Scanning Logic for RF Scanner-Receivers Using CMOS 


Integrated Circuits” 

24 “Radiation Resistance of the COS/MOS CD4000A Series” 

Describes rf scanner-receiver control functions using standard CMOS devices. 

(CP4000A Series) 

Covers crystal switching and priority channel monitoring with mention of phase- 

Provides a graph plotting permanent' radiation resistance of CD4000A series. 

locked loop designs. ^ 

Discusses design C(}nsiderations for increasing resistance. 

Motorola AN-753 (7 pg.) 

RCA ICAN-6224 (2 pg.) 
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CMOS(cont) 

CMOS (cont) 

1 '‘Astabie and Monostable Oscillators Using RCA COS/MOS 
Digital Integrated Circuits” 

Describes techniques to compensate for normal threshold variation of MOS de- 
vices in the design of stable multivibrator circuits for operation at frequencies up 
to tMHz. Describes applications, including VCDs, voltage controlled pulse-width 
circuits, frequency multipliers, and modulators/demodulators (envelope detec- 
tors). 

RCA Application Note ICAN-6466 (12 pg.) 

2 “COS/MOS MSI Counter and Register Design and 
Applications” 

((CD4006, CD4014, CD4015. CD4017, CD4018, CDAoko, C04021, CD4022, 
CD4024) 

Includes logic and schematic diagrams for these counters and shift registers. 
Outlines circuit designs, discusses device-design tradeoffs and summarizes per- 
formance criteria. 

RCA ICAN-6166 (16 pg.) 

3 “CMOS/MOS Interfacing Simplified” 

See listing under Interface (RCA) 

4 “COS/MOS Rate Multipliers-Versatile Circuits for 
Synthesizing Digital Functions” 

See listing under Arithmetic (RCA) 

5 ‘'Noise Immunity of COS/MOS Integrated-Circuit Logic 

Gates” ^ 

(CD4000A, CD4001A) . 

Evaluates noise Immunity of the CD4000A/01A gates with respect to external 
noise, crosstalk, transmission-line reflections, power-line noise, and ground-line 
noise. Includes schematics and logic diagrams. 

RCA lCAN-6176 (8 pg.) 

6 “Micropower Crystal-Controlled Oscillator Design Using 

RCA COS/MOS Inverters” 

(Cd4007) 

Describes in depth the design of low power crystal controlled oscillators and the 
exact frequency of oscillation. 

RCA ICAN-6539 (8 pg.) 

7 “A Typical Data-Gathering & Processing System Using 
CD4000A-Series COS/MOS Parts” 

(CD4000 Series) 

Describes data-gathering and processing system using CMOS circuits. Includes 
discussion of Input signal conditioning and transmission, the digital processor 
unit, receiver, memory, arithmetic unit, display unit, output buffer, output trans- 
mitter, receiver, and control unit. 

RCAICAN-6210(11 pg.) 

8 “Power-Supply Considerations for COS/MOS Devices” 

(CD4000 Series) 

Includes discussion of quiescent device dissipation, switching characteristics, ac 
dissipation and ac performance characteristics, calculating system power, power 
supply regulation and filtering requirements. 

RCA ICAN-6576 (6 pg.) 

9 “Using the CD4047A In COS/MOS Timing Applications” 

(CD4047) 

Compares this monostable-astable multivibrator with simpler types of oscillator 
circuits and discusses applications, including a noise discriminator, low-pass and 
band-pass filters, a frequency discriminator, and a pulse generator. 

RCA ICAN-6230 (13 pg.) 

10 “Handling and Operating Considerations for MOS 

Integrated Circuits” 

Discusses handling of unmounted chips and subassembly boards, working with 
automatic handling equipment, storing of p-c boards, operating voltage, connec- 
tions to unused inputs, Interfacing with other logic families, noise immunity, and 
device characteristics of CMOS ids. i 

RCAICAN-6000(6pg.) 

1 1 “Guide to better Handling and Operation of CMOS 

Integrated Circuits” 

Recommends specific handling and operating practices to minimize the probabil- 
ity of damage In the manufacturing and field environments. 

RCA ICAN-6525 (5 pg.) 

12 “Design of Fixed and Programmable Counters Using the 

RCA 401 8A CpS/MOS Presettable Divide-by-“N” Counter” 

See listing under Counters. (RCA) 

13 “The RCA COS/MOS Phase Locked-Loop — A Versatile 

Building Block for Micro-Power Digital and Analog 
Applications” | 

See listing under (Linear) Phase Locked Loops. (RCA) 

14 “Application of CP4016A Quad Bilateral Switch” 

See “Transmission and Multiplexing of Analog or Digital Signals Using the 
CD4016A Quad Bilateral Switch” Under Data Transmission (RCA) 

15 “A pOS/MOS PCM Telemetry and Remote Data Acquisition 
Design” 

(CD4000 Series) 

Describes data transmission formats and the following data acquisition sections; 
analog and digital multiplexers, A/D converters, transmission formatters and 
system programmers. 

RCA ICAN-6289 (12 pg.) 

16 “Power Supplies for COS/MOS” 

(CD4000 Series) 

Discusses the factors involved in the selection of CMOS supply voltages including 
the system operating frequency, noise immunity and power dissipation . Examples 
of simple power supply circuits are also given. 

RCA ICAN-6304 (5 pg.) 

1 7 “Applications of the RC A-CD4093B COS/MOS Schmitt 
Trigger” 

(CD4093B) 

Describes characteristics of the CD 4093 quad 2-input Schmitt trigger. Covers 
applications in waveshaping (sinewave to squarewave, edge delay, edge detec- 
tion), power-on reset, astable multivibrators and use as a Schmitt trigger for 
noise immunity. 

" RCAICAN-6346(6pg.) 

18 “Using the CD4520B to Design Dividers with Symmetrical 
Outputs” 

(CD4520B) 

Describes how to use this CMOS, counter to divide an input frequency by N where 

N is any integer from 2 to 256 and obtain outputs with approximately 50% duty 
cycles. 

RCA ICAN-6362 (10 pg.) 

19 “COS/MOS integrated Circuits Manual” 

(CD4000 series) 

Discusses fabrication, logic system design, and applications of RCA COS/MOS 
circuits. / 

RCA CMS-271 $2.50 (224 pg.) 

20 “CMOS Expandable Gates” 

(SCL4402A, SCL4412A) 

Compares the transfer characteristics of ordinary CMOS gates to those gates 
using double buffered output. Includes performance characteristics and discus- 
ses expansion of SCL4412A and SCL4402A toT2-lnput NOR, 16-input OR, and 
other combinations. ; 

Solid State Scientific AN- 102 (3 pg.) ' 

21 “Using the SCL4528 Dual Monostable Multivibrator” 

(SCL4528) 

Describes operating modes and timing, equations for pulse width calculations. 
Solid State Scientific AN-111 (6 pg.) 
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CMOS (cont) 


1 “CMpS Wave Shaping and Level Detection” 

Describes methods to obtain modified transfer characteristics of double buffered 
NAND gates, by connecting inputs together, connecting extra inputs to Vcc, etc. 
Shows how to obtain variable amounts of hysteresis, and describes systems of 
level detection using trigger circuits. 

Solid State Scientific AN-109 (5 pg.) 

2 “Using Complementary MOS Circuits” 

(SCL4013A, SCL4046A, SCL4018A, SCL4026A, SCL4Q29A, SCL4404A) 

Reviews CMOS operation, cost, and reliability. Discusses application of the 
SCL4018A in a three decade rate multiplier: the SCL4029A in counting devices: 
the SCL4404A and SCL4031A in A/D converters: and SCL4016A in analog switch- 
ing. 

Solid State Scientific AN-101 (6 pg.) 

3 “Applications of CMOS Integrated Circuits In 
Communications Equipment” 

(SCL4000 Series) 

Uses of SCL4000 Series circuits as frequency synthesizers, digital frequency 
displays, frequency scanners, and squelch circuits. 

Solid State Scientific AN-108 (4 pg.) 

4 “A Simplified Approach to Testing CMOS Inverters and 
Gates” 

Bench tests using a iower supply and a V-O-M are described. They include 
continuity, input leakage, quiescent device current, output voltage, noise Immun- 
ity, output drive current’ and threshold voltage. 

Solid State Scientific AN- 107 (4 pg.) 

5 ‘Improved CMOS Gate Design” 

(SCL4000 Series) 

Description of the output buffering o the SCL4000 Series 
Solid State Scientific AN-105 (3 pg.) 

6 “Interfacing with CMOS” 

(SCL4000 Series) 

Describes electrical characteristics of CMOS inputs and outputs. Discusses inter- 
facing CMOS with CMOS, PMOS, NMOS, DTLyTTL, HTL, and CL. 

Solid State Scientific An-104(5 pg.) 

7 “CMOS Integrated Circuits in Automotive Applications” 

General discussion, also includes discussion of high current circuits, constant 
current or constant Impedance circuit, digital time delay circuit, digital low-pass 
filter. 

Solid State Scientific AN-103 (5 pg.) 


Consumer 


8 “A Navigation Receiver That Uses A Digital Frequency 
Synthesizer” 

(/xA719) 

Gives schematics for a navigation receiver. Discusses the digitaffrequency synth- 
esizer, varactor tuned RF amplifier, AGO amplifier, niixer, IF amplifier, and detec- 
tor portions. 

Fairchild Application Note 178 (6 pg.) 

9 “Industrial Clock/Timer Featuring Back-up Power Supply 
Operation” 

Describes the design and operation of a clock timer with digital readout suitable 
for industrial control applications. CMOS circuits are used for reduced power. 
Motorola AN-71 8A 

10 “Calculator Learns to Keep Time” 

(MM573^ 

Describes stopwatch and keyboard controlled interval timing functions using the 
MM5736 calculator chip. 

National AN-119 (8 pg.) 


Consurper (cont) 


1 1 “Handheld Calculator Battery Systems” 

Describes the tradeoffs in battery performance for 6.5-9.5v calculators driven by 
2, 3 and 4 cell as well as 9v, batteries. 

National AN-149 ( pg.) 

12 “High Voltage Shift Registers Move Displays” 

See listing under (Memory) Shift Registers (National) 

13 “Timekeeping Advances Through COS/MOS Technology” 

Discusses basic oscillator design considerations, practical oscillator circuits, and 
some typical timing-circuit applications, including wristwatches, wall clocks, and 
auto clocks. . 

RCA ICAN-6086 (12 pg.) 

14 “CMOS Integrated Circuits in Automotive Applications” 

See listing under CMOS. (Solid State Scientific) 

15 “Automotive Electronics: Choosing the Right Technology” 

Defines operational considerations and compares CMOS, PMOS, and bipolar. 
Sprague TP 74-5 (10 pg.) 


Converters 


16 “Binary D/A Converters Can Provide BCD-Coded 
Conversion” 

(MC1408, MCI 508) 

Describes the MCI 508 D/A converter used as a 2 or Vk digit BCD converter. 
Describes application in a Tk digit digital voltmeter. 

Motorola AN-713 (4 pg.) 


Counters 


17 “Single 1C Forms 2-to-9-Blt Ring Cdunter” 

(AM2503) 

Describes use of device to make a ring counter. 

Advanced Micro Devices (2 pg.) 

18 “Using the MK5009P MOS Counter Time-Base Circuit” 

(MK5009) 

Describes the use of the MK5009 along with complete circuits for a digital fre- 
quency meter, pulse generator and digitaliy-programmable one-shot. Discusses 
operation of the units oscillator circuit. 

Mostek AN-104 (4 pg.) 

19 “Applications Using the MK 50395 Six Decade Counter 
Display Totalizer” 

(MK50395, MK 50396, MK50397) 

Discusses use of the counter in batch control position measurement, greater-than 
iess-than detection, automatic stop, frequency counter, darkroom timer, digital 
tuning, and N-Pulser applications. 

Mostek (16 pg.) 

20 “Application Information Using Mostek’s Six-Decade 
Counter/Dispiay Totalizer” 

(MK50395) 

Covers circuit operation and input/output requirements. Describes use in a batch 
control system, a position measurement system and greater than-less than detec- 
tion. 

Mostek (8 pg.) 
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1 “Programmable Counters Using the MCI 01 36 and MCI 01 37 
MECL Universal Counters” 

(MC10136, MC10137) 

Circuit operation and use in programmable counters with no external gating. Also 
use in high-frequency counters operating.up to 1 10 MHz. 

' Motorola AN-584 (4 pg.) 

2 “Battery-Powered 5-MHz Frequency Counter” 

Describes a battery operated 5 MHz counter built with CMOS for low power 
operation. Discusses methods to minimize power consumption. 

Motorola AN-717 (9 pg.) 

3 “Five Digit Accumulator/Elapsed Time Indicator” 

(MC14534) 

Describes in detail the circuit for a CMOS 5 digit elapsed time indicator and a 
99,999 count accumulator with a 1-999 prescaler. 

Motorola AN- 743 (5 pg.) 


4 “The Logical Design of Shift Counters” 

Presents two techniques to aid in designing shift-register counters. Gives results 
for "sequence tree" and "count multiplication” techniques for cycle lengths of 30 
or less. Shows solutions for both "D” flip-flops and J-K flip-flops as the input 
elements of the shift register. 

Motorola AN-576 (8 pg.) 

5 “An MSI 500 MHz Frequency Counter Using MECL and 
MTTL” 

See listing under HIgh Speed Logic. (Motorola) 

6 “Calculator Chip Makes A Counter” 

(MM5736, MM5739) 

Discusses use of the MM5736 calculator chip as a counter operating up to 120 Hz. 
National AN-112 (6 pg.) 


7 “Design of Fixed and Programmable Counters Using the 
RCA 401 8A COS/MOS Presettable Dlvlde-by-“N” Counter” 

(CD4018) ' 

Describes the use of this device in single-decade and multi-decade fixed and 
programmable divide-by-"N" counters. System considerations, such as switch 
simplifications, components minimization, and speed are also discussed. 

RCA ICAN-6498 (6 pg,) 

8 “Using the SN74160 Family of Synchronous Counters” 

(SN74160, SN74161, SN74162, SN74163) 

. Describes carry circuit operation, cascading and programming. 

Texas Instruments Application Report CA-174 (7 pg.) 

9 “ECL High Speed Couhters” 

Discusses design considerations when constructing high speed counters using 
the Tl ECL 2500 Series. 

Texas Instruments Application Report CA-147 (8 pg.) 


Data Transmission 


1 0 “A Typical Data-Gathering and Processing System using 
CD4000A-Series COS/MOS Parts” 

See listing under CMOS (RCA) 

11 “Line Drivers and Receivers” 

(AM2614, AM2615, 9614, 9615, 9620, 9621, DM7831, DM8831)^ 

Discusses single ended, differentfal, unbalanced differential digital communica- 
tions systems and line matching methods. Describes the above circuits and their 
use in systems. 

Advanced Micro Devices Application Note (12 pg.) ^ 


Data Transmission (cont) 


12 “Using the Data Concentrator in Data Communications” 

(AY1016) 

Describes counter, decoding matrix^, and multiplexer switch sections of the AY- 
5-1016 data concentrator. Describes commutator-decommutator and polling sys- 
tem applications plus use as a digitally programmable gain amplifier, ana as a 
clock generator. 

General Instrument Microelectronics (11 pg.) 

13 “The AY-5-1011 Terminal Transmitter for Key-To-Tape Data 
Accumulation System and Other Applications” 

" (AY5-1011) 

Describes features of this parallel-to-serial converter and discusses its use in 
key-to-tape systems. 

General Instrument Microelectronics (6 pg.) 

14 The UAR/T in Data Communications 

(AY5-1013) 

Describes this full deplex receiver/transmitter and discusses Its application in 
computer, terminal and slow speed device Interfacing. Also covers use in polling. 
General Instrument Microelectronics (4 pg.) 

15 “High Speed Digital Communications” 

(HD245, HD246, HD545, HD546) 

Describes the use of the HD-246 family in a current mode digital communication 
system (up to 2 Mbs over 1 ,000-ft-long line.) 

Harris Application Note 205 (4 pg.) 

16 “Receiver/transmitter Noise Immunity” 

(HD245, HD246, HD54^, HD546) , ' 

Discusses HD-245 transmitter/receiver system noise: External magnetic and 
capacitive effects, crosstalk, and ground tine noise. Includes a comparison with 
voltage mode and differential voltage switching type systems. 

Harris Application Note 207 (4 pg.) 

17 “Using the 8251 Universal Synchronous^/ Asynchronous 
Receiver/Transmitter” 

(8251) 

Describes this USART, covering its use as a component and as a communication 
link in 8080 systems. Includes flowcharts and program listings. 

Intel Application Note AP-17 $1 .00 (32 pg.) 

18 “Error Detection and Correction Using Exclu$ive-OR Gates 
and Parity Trees’ 

(MC1030, MC4008, MC4010, MC10107. MCM10146. MC1016Q) 

Discusses the use of Exclgsive-Or gates and the parity trees available in the RTL, 
TTL, DTL, and ECL families for simple parity and single-error Hamming parity 
detection/correction circuits. 

Motorola AN-496A (9 pg.) 

19 “Bussing with MECL 10,000 Integrated Circuits” 

(MC10111,MC10123) 

Describes use of MECL 10,000 circuits in high speed data transmission systems 
with emphasis on transmission line construction and termination. 

Motorola AN-726 (6 pg.) 

20 “bevice Operation and System Implementation of the 
Asynchronous Communications Interface Adapter 
(MC6850)” 

(MC6850) 

Provides information on ACIA transmitter and receiver operation, initialization, 
status register bits, use in a microcomputer based communications system, 
software requirements, and transmission subroutines. 

MotorolaAN-764(11 pg.) 

21 “Low Speed Modern Fundamentals” 

(MC6860) 

Describes interface circuitry and performance of the MC6860 low speed modem . 
Evaluation of the system performance in the presence of Gadssian noise is given, 
as well as a brief description of data couplers. 

Motorola AN-731 (15 pg.) 
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Data Transmission (cont) 


1 “LoW’Speed Modem System Design Using the MC6860” 

(MC6860) 

Describes the MC6860 modem. Provides filter design tables and equations to 
develop a complete 100 series compatible system. 

Motorola AN-747 (13 pg.) 

2 ‘'Operational Aspects of Motorola’s Data Terminal 
Transmitter and Receiver” 

(MC2257, MC2259. MC2260) 

Describes in detail the input and output signals for the synchronous/ 
asynchronous operation of these parallel to serial transmitters and the serial to 
parallel receiver. 

Motorola AN-724 (24 pg.) 

3 “Transmission Line Characteristics” 

{DM7400. DS7820, DS7830. DS75452, DS8820. DS8830) 

Describes the characteristics of digital signals in transmission lines and the 
characteristics of the line that effect transmission quality. Also compares the 
performance of unbalanced and balanced circuits in digital systems. 

National Interface Handbook, AN-108 (€ pg.) 

4 “Integrated Circuits for Digital Data Transmission” 

(DS7820. DS7830. DS8820, DS8830) 

Describes the operation and use of the DS7830 line driver and DS7820 line 
receiver for transmission systems using twisted-pair lines. Includes a mathemati- 
cal design analysis of this line receiver. 

National Interface Handbook, AN-22 (16 pg.) 

5 “Data Bus and Differential Line Drivers and Receivers” 

(DS7820, DS7830, DS7831. DS7832, DS7833. DS7834. DS7835, DS7836, 
DS7837, DS7838. DS7839, DS8820, DS8830, DS8831, DS8832, DS8833, 
DS8834, DS8835. DS8836, DS8837, DS8838, DS8839, DS1488, DS1489) 
Includes schematics and describes the operation of these line drivers, receivers 
and transceivers. 

National A^-83 (12 pg.) 

6 “Operational Aspects of Nitron’s Data Terminal Transmitter 
and Receiver” 

(NC2257, SC2259, NC2260) . 

Discusses basic operation of the NC2257/2259/2260 IC’s, and application in 
various types of communications systems. 

Nitron Communications Note 1 (24 pg.) 

7 “Using High Speed Memory in Pulse Code Modulated 
Systems for Switching Applications” 

Discusses digital message switching and implementation with a conventional' 
digital crossbar switch as well as with a switch using high speed memory and data 
multiplexing. 

Nortec Applications Note. No. 29 (4 pg.) 

8 “Transmission and Multiplexing of Analog or Digital Signals 
Utilizing the CD4016A Quad Bilateral Switch” 

(CD4016A) 

Describes features and operation of this switch. Discusses applications, including 
switching, gating digital or analog signals, multiplexing and demultiplexing, D/A 
conversion, sample and hold, and squelch-control. 

RCAICAN-6601 (12pg.) 

9 “A COS/MOS PCM Telemetry and Remote Data Acquisition 
Design” 

See listing under CMOS (RCA) 

10 “Data Transmission with SN551 07 Series” 

(SN55107, SN55108, SN55109, SN55110. SN75107. SN75108, SN75109, 
SN75110) 

Demonstrates the use of these line drivers and receivers in solving two multiplex- 
ing problems; a party line addressing system; and data/clock signals in a bipolar 
line. Receiver and driver characteristics are provided. 

Texas instruments Application Report CA-146 (8 pg.) 


Data Transmission (cont) 


11 “Line Drivers and Receivers” 

(SN55107, SN55108. SN55109, SN55110, SN75107, SN75108, SN75109, 
SN75110) 

Circuit operation, circuit characteristics, and system applications are covered. 
Typical performance using different types and lengths of line are provided, as well 
as notes on selecting a transmission system. Also mentions use as a comparator, 
line repeator, window detector and temperature controller. 

Texas Instruments Application Report CA-130 (33 pg.) 

12 “Asynchronous Receiver/Transmitter” 

(TR1602) 

General description of asynchronous transmission and operation of TR1602, 
which is capable of full or half duplex operation. Described application In distri- 
buted computer networks. 

Western Digital Application Report 1 (12 pg.) 


Decoders 


See also Interface. 

13 “Applications of the 9538 ECL/MSI High Speed Decoder” 

See listing under High Speed Logic (Fairchild) 

See also Interface. 

14 “Driving 7-Segment Gas pischarge Display Tubes With 
National Semiconductor Circuits” 

{DS7880, DS8880, DS8884A, DS8885, DS8887, DM8889) 

Describes decoder/driver circuits and applications, including interfacing 
7-segment fully decoded MOS chips to digit displays and interfacing with numeric 
display tubes. 

National AN-84 (4 pg.) 

15 “Features and Applications of RCA-CD2500E-Series MSI 
BCD-to-7-Segment Decoder-Drivers” 

(CD2500, CD2501, CD2502, CD2503) 

Discusses logic levels, operating characteristics, display-lamp turn-on charac- 
teristics, static drive applications, time multiplex systems, and a fail-safe circuit. 
RCA ICAN-6294 (11 pg.) 


Encoders 


1 6 “Using the AY-5-91 00 in Telephone Equipment” 

(AY5-9100) 

Describes use of this four phase dynamic logic circuit In mains powered dialers, 
line powered telephones, card readers, and in standard multifrequency tone dialer 
keyboards. 

General Instrument Microelectronics (10 pg.) 

17 “Designing with the HD-0165 Keyboard Encoder” 

(HD0165) 

The organization and truth table for this encoder are presented. The use of two 
circuits for encoding up to 256 keys, battery operation, examples of a tele- 
typewriter keyboard and universal keyboard encoders are ((escribed. 

Harris Application Note 204 (8 pg.) 

18 “90 Keyboard Encoder Arrays” 

(MCS1009, MCS1020, MCS1021) 

Describes the operation of these keyboard arrays and Illustrates their application 
in keyboard encoding systems. 

MOS Technology Application Note AN1 (22 pg.) 

19 “64 Key Keyboard Encoder Arrays” 

(MCS1007, MCS1010) 

Describes operation and optional features of these keyboard encoders. 

MOS Technology Application Note AN2 (21 pg.) 
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Encoders (corit) ^ 

1 “Using the MM5704 Keyboard Interface In Keyboard 
Systems” 

(MM5704) 

Discusses features, operation, and programming of this device. Discusses use 
with the MM5702 timing and control chip of the Microprogrammable Arithmetic 
Processing System, and in a standard ASCII encode system. 

National AN-52 (11 pg.) 

I 2 “MOS Encoder Plus PROM Yield Quick Turnaround 
Systems” 

(MM574a) 

Describes use of a binary coded keyboard encoder with a PROM to build pro- 
totype or small volume keyboard systems. 

National AN- 139. (4 pg.) 

3 ”MOS Keyboard Encoding” 

(MM574D) 

Describes circuit and operation of the MM5740 keyboard interface circuit, includ- 
ing input-output interface, the repeat function key, data strobe control and output 
enable. Discusses applications, including a polling system for localized keyboards 
and complete ASR-33 keyboard. 

National MOS Handbook AN-80 (11 pg.) 


Filters 


4 ‘‘Basic Digital Filter Theory” 

See Digital Signal Processing Handbook under Digital/LSI General (AMD) 


General 


5 “Don’t Be Confused by 1C Switching Time Specifications” 

Uses a TTL, J-K flip-flop to explain switching time specifications. 

Advanced Micro Devices (4 pg.) 

6 ‘MOS 100-Bit Word denerator ” 

Describes how to build a 100-bit word generator using MOS ICs. 

National MOS Brief 1 (2 pg.) 

7 ‘‘MOS Clock Savers” 

Design and use of MOS Clock-Drive Networks. Offers tips for saving power and 
lowering component costs. 

National MOS Brief 5 (2 pg.) 

8 ‘‘Solid-State Devices Manual” 

Provides tutorial Information on discrete devices and IC’s with emphasis on 
consumer, hobbyist and experimenter applications. ; 

RCA SC-16 $5.00 (750 pg.) 


High Speed Logic 


9 “Applications of the 9538 ECUMSI High Speed Decoder” 

(9538) 

Includes applications of this 1 of 8 decoder in demultiplexing, code decoding, 
memory decoding, function generation. 

Fairchild Application Note 308 (10 pg.) 

10 “FI 0,000 Series ECL” 

(ECL Series) 

Operation and circuit parameters are described for the Fairchild ECL series. 
Fairchild Application Note 330 (6 pg.) 


High-Speed Logic (cont) 


1 1 “Measure Frequency and Propagation Delay with 
High-Speed MECL Circuits” 

(MECL) 

Describes ECL frequency counter useful to 160 MHz and a propagation delay 
measuring circuit capable of 100-picosecond resolution. 

Motorola AN-586 (2 pg.) 

12 “A High Speed FIFO Memory ^sing the MECL, MCI 01 43 
Register File” 

(MCM10143) 

Describes the required features of a high speed FIFO design. Different approaches 
are compared and a design is shown using the MCI 01 43 Multiport Register File. 
Motorola AN-730 (6 pg.) 

13 ‘‘Testing MECL 10,p00 Integrated Logic Circuits” 

(MECL) 

Describes AC and DC tests in a 50, ohm transmission-line environment for 
measuring logic levels or rroise margins, circuit current, input currents, propaga- 
tion delays, edge speeds, and flip-flop toggle rates. 

Motorola AN-579 (6 pg.) 

14 “An MSI 500 MHz Frequency Counter Using MECL and 
MTTL” 

(MECL) 

Describes design of 8-digit LED readout counter using MECL III, 10,000 and TTL. 
Discusses two prescalers using MECL, two input amplifier designs, and a time- 
base controller for the counter’s multiphase clock. 

Motorola AN-581 (9 pg.) 

15 “Bussing with MECL 10,000 integrated Circuits” 

See listing under Data Transmission (Motorola) 

16 “interconnection Techniques For Motorola’s MECL 10,000 
Series Emitter Coupled Logic” 

(MECL) 

Describes some of the characteristics of high digital signal lihes and gives wiring 
rules for MECL 10,000 circuits. Discusses p-c board interconrtects, board-to- 
board interconnects, and wirewrapping techniques. 

Motorola AN-556 (22 pg.) 

1 7 “Using Shift Registers As Pulse Delay Networks” 

(MC10135) 

Discusses a high-speed delay shift register using the MC10135 flip flop. 

Motorola AN-565 (3 pg.) 

18 “High Speed Binary Multiplication Using the MCI 01 81” 

(MC10181) 

Describes a 4-bit by 4-bit multiplier using this arithmetic unit. Shows expansion 
to 8-by-8-blt or 17-by-1 7-bit systems. 

Motorola AN-566 (3 pg.) 

19 “MECL Positive and Negative Logic” 

(MECL) 

Describes equivalences between positive and negative ECL logic and provides 
guides for converting between them. 

Motorola AN-567 (2 pg.) 

20 “Interfacing With MECL«10,000 Integrated pircuits” 

(1VIC1650, MC1692, MC10115, MC10116 MC10124, MC10125, MC10128, 
MC10129, MC10216) 

Discusses circuits to interface ECL with TTL, TTL and IBM busses, MOS, low level 
signals, and LEDs. 

Motorola AN-720 (9 pg.) 

21 ‘‘The MCI 600 Series MECLIII Gates” 

(MC1660, MC1661. MC1662, MC1663, MC1664,,MC1665) 

Gives typical operating characteristics and explains the operation of various gates 
In the MECL III family. Describes recommended layout, breadboarding, and test- 
ing procedures. 

Motorola AN-504 (14 pg.) 
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High-Speed Logic (cont) 


1 “iC Crystal Controlled Oscillators” 

(MC1023. MG1662. MC10101, MC10116) 

Describes use of MC1023 OR/NOR gate as an amplifier and oscillator. Discusses 
square wave oscillator circuits with crystal control capable of output frequencies 
up to 150 MHz. Examples use MC10116/10101, and MC1662. 

Motorola AN-41 7A (4 pg.) 

2 “High Speed Monostabie Multivibrators Designed With 
MECL Integrated Circuits” 

(MCI 023, MCI 026) 

Discusses two configurations using the MCI 023 clock driver and a delay element 
that offer performance in excess of 70 MHz and pulse widths of 4 nanoseconds. 
Covers methods of obtaining the delay. 

Motorola AN-418 (5 pg.) 

3 “MECL 10,000 Arithmetic Elements MC10179, MC10180, 
MC10181” 

{MC10179, MC10180, MC10181) 

Describes 10180 dual adder/subtractor, 10181 4-bit arithmetic logic unit/function 
generator, and 10179 lookahead carry block. Discusses their operation in parallel 
adders, In both ripple and lookahead systems. 

Motorola AN-709 (11 pg.) 

4 “Simulate MECL System Interconnections With A Computer 
Program” 

Develops a basic computer program that allows the user to simulate the perfor- 
mance of signal lines and to analyze termination techniques. Applies to ECL and 
other high speed digital systems. 

Motorola AN-700 (10 pg.) 

5 “Understanding MECL 10,000 DC and AC Data Sheet 
Specifications” 

(MECL) 

Discusses basic MECL 10,000 gate structure, transfer curve and dc levels. Covers 
specifications data sheet, including power supply drain current, hgih and low 
output voltages, propagation delay, rise and fall times, and toggle frequency. 
Motorola AN-701 (7 pg.) 

6 “AC Noise Immunity of MECL 10,000 Integrated Circuits” 

(MECL) 

Discusses AC noise Immunity. Describes test circuits for measuring this immun- 
ity and the results to be expected for MECL 10,000 circuits. 

Motorola AN-592 (6 pg.) 


High Speed TTL 


7 “The MC3000/MC3100 Series Transistor-Transistor Logic 
Flip-Flops” 

(MC3050, MC3051, MC3052, MC3060. MC3061, MC3062. MC3150. MC3151, 
MC3t52, MC3160, MC3162) 

Describes basic operation of the various flip-flops available In the MC3000/3100 
(54H/79H) series and gives typical operating characteristics of each. 

Motorola AN-493 (14 pg.) 

8 “Series 54S/74S Schottky TTL Applications” 

(SN54S Series, SN74S Series) 

Analyzes Schottky clamping techniques and circuits, reviews circuit performance, 
including discussion of transfer characteristics, switching times, and a-c noise. 
Discusses power supply considerations, line driving and receiving, noise sources 
and their, abatement. Normalized loading/drivigg capability information and the 
pinouts of ICs are discussed. 

Texas Instruments Application Report CA-176 (45 pg.) . 


HNIUHTL 


9 “Converting Relay Control Systems To Digital l/C’s” 

(MC660 Series) 

Defines and discusses basic Boolean algebra and logic functions and presents 
method of converting relay diagrams to logic diagrams. Gives examples of con- 
version method using High Threshold Logic circuits and presents a system design 
to accomplish this. 

Motorola AN-524 (14 pg.) 


HNIL/HTL (cont) 


10 “Using Motorola High Threshold Logic” 

(MC660 Series) 

Describes MC660 series ICs and provides many of the characteristics of these 
units. Application examples include logic translation, line driving, and trigger 
circuits. 

Motorola AN-467 (11 pg.) 

1 1 “Operation and Application of MHTL I/C Flip-Flops” 

(MC663, MC664) 

Describes operation and characteristics of the J-K MC663P and the master-slave 
R-S MC664P flip-flops. Discusses applications as ripple and decade shift coun- 
ters. 

Motorola AN-4 14 (8 pg.) 

12 “Noise Immunity With Motorola High Thresh(^ld Logic” 

(MC660 Series) 

Compares noise Immunity characteristics between High Threshold Logic (HTL) 
and standard saturated logic devices. Discusses noise injection and noise reduc- 
tion techniques. . . 

Motorola AN-298 (5 pg.) 

13 “Combining HNIL and CMOS— An Optimum Design 
Technique” 

See listing under Interface (Teledyne Semiconductor) 

14 “High Noise Immunity Logic — Powerful, Versatile, and 
Growing” 

(300 Series) 

Generally describes the HiNiL family use and features. Covers interface to other 
families, noise immunity, operating considerations and input protection. 

Teledyne Semiconductor Digital Application Note 5 (5 pg.) 

1 5 “The HiNIL 347-A Dual Retriggerable One Shot with High 
Noise Immunity” 

(347) 

Description and application details for this device are provided along with diag- 
rams showing its use in pulse generators, coincidence detectors, frequency di- 
viders, voltage to frequency and frequency to voltage converters, a pulse absence 
detector and an ac line presence detector. 

Teledyne Semiconductor Digital Application Note 6 (6 pg .) 

16 “HiNiL 375 Universal Shift Register” 

(375) 

Operation and applications of this synchronous 4-bit device as a 4 and 8-bit 
shift-left, shift-right register, 7 and 8-bit parallel-to-serial and serial-to-parallel 
converters and various counters. 

Teledyne Semiconductor HiNiL Application Note 4 (10 pg.) 

17 “High Noise Immunity Logic” 

(300 Series) 

Discussion includes noise immunity, loading rules, fanout, passive pull-up load- 
ing, collector or-ing, second level gating, driver pull-up, system Interfaces. 
Teledyne Semiconductor Digital Catalog (7 pg.) 

1 8 “Design Techniques with HINIL 367 Quad Schmitt Trigger;; 

(367) 

General discussion of Schmitt Trigger and the differences of the 367, which 
ignores open inputs and offers 3.5v noise immunity. Applications include line 
receivers, puisp stretchers, ac detectors, free-running and voltage-controlled os- 
cillators. 

Teledyne Semiconductor HiNiL Application, Note 2, (4 pg.) 

1 9 “Designing Programmable Controllers with HINIL” 

(380) 

Applications of the HINIL 380 BCD to decade decoder including the generation of 
odd sequences of output pulses, the controlling of more than one load, and the 
switching on and off of loads. 

Teledyne Semiconductor Digital Microcircuits Application, Note 3 (4 pg.) 
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DIGITAL 


PL 


1 “Custom IC Design Using i^L (XR-IIL-CHIP) Technology” 

Compares i^L to other technologies. Describes design procedure for linear and 
digital circuits using master chips. 

Exar{5pg.) 


Interface 


See also Decoders. 

2 “9616/9617 EiA Interface Driver and Receiver” 

(9616, 9617) 

Giver performance characteristics for these devices and describes their use in 
data cofhmunications equipment. Describes EIA standard RS232-C. 

Fairchild Application Note 320 (6 pg.) 

3 “The Interface Handbook, Line Drivers and Receivers” 

(9612, 9613, 9614, 9615, 9616, 9617, 9627, 9634, 9635, 9636, 9637, 9638, 
9640, 8T13, 8T14, 8T23, 8T24 , 55107 , 55108 , 55109, 55110 , 55121, 55122, 
75107, 75108, 75109, 75110, 75112, 75121, 75122, 75123, 75124, 75154, 
75207, 75208) 

This comprehensive book covers the basics of transmission line theory along with 
methods for determining signal qualify. Major chapters are titled: Data Transmis> 
Sion Lines and their Characteristics; Reflections, Computations and Waveforms: 
Long Transmission Lines and Data Signal Qualify; and Forms of Operation 
(single/differential, direction of flow, analysis of common interfaces, etc.) 
Fairchild Interface Handbook (118 pg.) 

4 “ASCII Bus Interface Logic Uses IM5200 FPLA’? 

(1M5200) 

Explains ASCII interface bus and how IM5200 provides discrete logic and address 
storage required by it. 

Intersil Application Bulletin MB002 (6 pg.) 

5 “interfacing with MECL 10,000 Integrated Circuits” 

See listing under High Speed Logic (Motorola) 

6 “Interfact Techniques Between Industrial Logic and Power 
Devices” 

(MC660 Series, MC14000 Series) 

Presents worst case design approaches to illustrate methods of interfacing 
McMOS and MHTL logic to various ac and dc power load levels. Gives examples 
using transistors and thyristors as load drivers. Covers direct coupled and level 
translation interfacing as well as opto-electronic coupling for high isolation. 
Motorola AN-712A (18 pg.) 

7 “Semiconductors For Plated-Wire Memories” 

(MC4006, MC4007, MC4038, MC4040, MC4043, MC1514, MC1546) 

Discusses operation and electrical characteristics of plated wire memories. Cov- 
ers applications of drivers, sense amplifiers, and decoders as interface circuits. 
Also discusses memory organization and memory-related semiconductor applica- 
tions. 

Motorola AN-533 (16 pg.) 

8 “Interface Technique^ Between Industrial Logic and Power 
Devices” 

Presents worst case design approaches to Illustrate methods of interfacing 
McMOS and MHTL logic to various ac and dc power load levels. 

Motorola Applications Report AN-71 2A (19 pg.) 

9 “Interface Considerations for Numeric Display Systems” 

(MC14611, MC14543) 

Gives basic information on LCD, LED, gas discharge, fluorescent and incandes- 
X cent displays. Discusses interfacing 7 segment displays to logic with emphasis on 
multiplexed systems. 

Motorola AN-741 (25 pg.) 


Interface (coht) 


1 0 “MM54C/MM74C Voltage Translation/Buffering ” 

(MM54C901, MM54C902, MM54C903, MM54C904, MM74C901, MM74C902, 
MM74C903, MM74C904) 

Interfacing PMOS to CMOS, CMOS to CMOS with different voltage levels, and 
CMOS to two standard TTL loads, are illustrated using 74C901 series devices. 
National MB-14 (2 pg.) 

1 1 “Interfacing With MECL 10,000 integrated Circuite” 

See listing under High Speed Logic (Motorola) 

12 “Driving 7-Segment LED Displays with National 
Semiconductor Circuits” 

(DM5446A, DM5447A, DM5448A, DM7446A, DM7447A, DS75491, DS75492, 
DS7856, DS7858, DS8856, DS8857, 0S8858, DS8861. DS8863, DS8864. 
DS8865, DS8866) 

Discusses configurations and construction of 7-se^ent LEDs and drive modes. 
Describes BCD to 7-segment decoder drivers, BCD to 7-segment LED drivers, 
MOS to LED segment drivers, four and five segment drivers, as well as digit 
drivers. Describes calculator and digital clock applications. 

NatlonaNnterface Handbook, AN-99 (12 pg.) 

1 3 “Using the MM5704 Keyboard Interface in Keyboard 
Systems” 

See listing under Encoders. (National) 

14 “TTUMOS/DTL interfaces” 

Techniques for coupling the above devices and characteristics of the interfaces. 
National MOS Brief 7 (2 pg.) 

15 “COS/MOS Interfacing Simplified” 

(CD4000 Series) 

Covers interfacing 4000A and B series with TTL, DTL, ECL, NMOS, PMOS, 
industriand power control circuits, op amps and displays. 
RCA)CAN-6315(7pg.) 

16 “Appiications of the RCA-CD4093B COS/MQS Schmitt 
Trigger” 

See listing under CMOS (RCA) 

17 “Interfacing COS/MOS with Other Logic Families” 

See listing under CMOS (RCA) 

18 “Interfacing with CMOS” 

See listing under CMOS. (Solid State Scientific) 

1 9 “Completeiy Mpnolithic IC Series for Gas Discharge Display 
Interface” 

(UDN-614il, UDN-6164, UDN-6184, UDN-7183, UDN-7184, UDN-7186) 
Describes operation of high voltage IC’s to drive the digits and segments of 200v 
(Panaplex) gas discharge displays. 

Sprague Electric Microcircuit Application Report MAR75-1 (8 pg.) 

20 “Using Bipplar Logic to Improve Performance in CMOS and 
Microprocessor Systems” 

Suggests the use of HiNlL for improving noise performapce, input protection, and 
output drive, and of LP Schottky for improved speed/power. 

Teledyne Semiconductor Digital Application Note 7 (4 pg.) 

21 “Combining HNIL and CMOS— An Optimum Design 
Technique” 

(300 Series) 

Discusses noise immunity, HNIL/74C interface, Schmitt trigger Input and high 
current output. 

Teledyne Semiconductor Digital Catalog (3 pg.) ^ 

22 “TTL to MOS and MOS to TTL interface Circuits” 

(SN7400, SN75107, SN75207, SN75270, SN75370, SN75450, SN75451, 
TMS1103, TMS4062) 

Describes MOS/TTL interface circuits using bipolar transistors, JFETS, MOSFETS, 
and ICs. 

Texas Instruments Application Report CA-170 (11 pg.) 
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1 “Monolithic Interfacing in Computers” 

{SN7520 Series, SN75107, SN75109, SN75308, SN75324) 

Discusses linear integrated circuits for computer interface applications including 
line circuits, memory drivers, and sense amplifiers. 

Texas Instruments Application Report CA-122 (12 pg.) 

2 “Peripheral Interface Circuits with the SN75450” 

(SN75450) 

A variety of logic level translation, lamp driving and power control circuits are 
given using SN75450 series peripheral drivers. ' 

Texas Instruments Application Report CA-1 50 (6 pg.) 


LSI, General 


3 “Digital Signal Processing Handbook” 

(AIVI2505, AM25S05, AM25LS14, AM25LS15) 

Covers digital filter theo^ and design^ with an airborne MT1 radar as an example. 
Discusses Booth’s algorithm in 2’s complement multiplication and describes how 
to implement such multipliers/dividers with IC’s. 

AMD (84pg.) 

4 “Advances in LSI Using Silicon Gate Technology” 

Discusses the silicon gate process and silicon gate devices in general. Compares 
siliqon gate with other MOS technologies with respect to device characteristics, 
the effects of these characteristics, chip interconnection, chip area, and device 
fabrication. 

Fairchild Application Note 307 (6 pg.) 

5 “Design of Custom LSI Circuitry for Modern Digital 
Systems” 

Discusses design of LSI devices. Covers size considerations, numbers of input/ 
output connections, number of output drivers, use of repetitive patterns, use of 
computer aided design teohniques, speed versus size and power, and interfacing. 
General Instrument Microelectronics (7 pg.) 


Multiplexers 


6 “TTL MSI Multiplexers and Demultiplexers” 

(DM7210, SM7842, DM8210, DM8842) 

Describes features of DM7210 multiplexer and DM7842 demultiplexer and dis- 
cusses their use in a synchronous digital data transmission system, a keyboard 
entry decoder, and as minterm generators. 

National AN-37 (8pg.) 


PLAs 


7 “How To Design With Programmable Logic Arrays” 

(DM8575, DM8576) 

Discusses operation of PLAs and use as code converters, decode elements in 
V digital processors and sequential controllers. 

National AN-89 (8 pg.) 

8 “MOS Programmable Logic Arrays” 

TMS2000 Series, TMS2200 Series) 

Describes TMS2000 and TMS2200 Series programmable logic arrays. Describes 
their internal logic and operations. Provides ordering instructions. 

Texas Instruments Application Report CA-1 58 (13 pg.) 


Pulse Handling 


9 “Nanosecond Pulse Handling Techniques in I/C 
Interconnections” 

Discusses problems of pulse transmission and measurement for TEM mode on 
coax, stripline, and above-ground wire systems. 

Motorola AN-270 (6 pg.) 


Trigger Circuits 


10 “Advantages of the AM26123 Compared with the 
AM54/74123” 

(AM26123, SN54123, SN74123) 

Discusses changes in the pulse width circuits and the addition of an output latch. 
Advanced Micro Devices Application Brief (4 pg.) 

1 1 “1 .3 volt 1C Flasher, Oscillator, Trigger, or Alarm” 

See listing under Linear-Timers (National) 

12 “Series ULN-3300M Schmitt Trigger Integrated 
Circuits-Typical Applications and Operation” 

(ULN-3303, ULN-3304, ULN-3305, ULN-3306) 

Describes device and use in multivibrators, switches, timers, and more. 

Sprague AN-27450.19 

13 “Design Techniques with HiNIL 367 Quad Schmitt Trigger” 

See listing under HNIL/HTL (Teledyne Semiconductor) 

14 “The HiNIL 347 — A Dual Retriggerable One Shot with High 
Noise Immunity” 

See listing under HNIL/HTL (Teledyne Semiconductor) 

15 “TTL One-Shot: SN741 21” 

(SN74121) 

Brief description of the SN74121 monostable multivibrator or “one-shot”. Appli- 
cations; stable gated clock pulse generator and a digital frequency-to*voltage 
converter. 

Texas Instruments Application Report CA-1 28 (4 pg.) 


TTL, General 


17 “The Control Engineers Guide to 1C Applications” 

See listing under (Linear) Industrial Control (Motorola) 

18 “The TTL Applications Handbook” 

(9300, 9301, 9302, 9304, 9305, 9307, 9308, 9309, 9310, 9311, 9312, 9313, 
9314, 9315, 9316, 9317, 9318, 9321, 9322, 9324, 9328, 9334, 9338, 9340, v 
9341, 9342, 93S43, 9344, 9345, 9348, 9350, 9352, 9333, 9354, 9356, 9357, 
9358, 9359, 9360, 9366, 9368, 9369, 9370, 93H72. 9375, 9377, 9383, 9390, 
9391, 9392, 9393, 9394, 9395, 9396, 9600, 9601, 9602, 9603, 74121. 74122, 
7442, 7443, 7444, 7446, 7447, 7448, 7449, 7475, 7477, 7483, 7490, 7491, 
9492, 7493, 7494, 7495, 7496, 74123. 74141. 74150, 74153. 74164, 74165, 
74181, 74182, 74192, 74193', 7488A, 93141, 93150, 93153, 93164, 93165, 
93410. 93415) 

Gives diagrams and short descriptions of many 1C applications grouped under the 
following categories: multiplexers, decoders, displays, encoders, operators 
(adders/subtractors, multipliers/dividers, comparator systems, error detection/ 
correction, code conversion), latches, memories, registers, counters, small scale 
integration, low power TTL, Schottky TTL, monostable multivibrators and trans- 
mission line interface elements. The introduction discusses the advantages of 
MSI and general desion rules. The final chapter covers electrical properties, 
physical system considerations, and interfacing with other forms of logic. Each 
application is brief, and various uses are shown for the ICs. 

Fairchild TTL Applications Handbook (355 pg.) 
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TTL, General (cont) 


1 ‘‘Medium Scale integi^ation In the Numerical Control Field” 

{MC4016, MC4018, MC4024, MC4044. MC4324, MC4344) 

Discusses opieration of MC4016 decade programmable cascadeable counter, 
MC4324/4024 dual voltage controlled multivibrator, and MC4344/4044 frequency 
phase detector. Describes applications of these devices in audio frequency com- 
parator, frequency synthesizer, and motor speed control circuits. 

Motorola AN-541 (10 pg.) 

2 ‘‘TTL Integrated Circuits — Applications of MSI Devices” 

Covers counters, modulo-N dividers, decoders, switches, adders, comparators, 
parity generators, shift registers and bus-ORable flip-flop. Describes many appli- 
cations, including up/down counters, a stepping waveform generator, shift regis- 
ters, frequency synthesizers, digital data demultiplexer, analog commutator, min- 
term generator, ripple carry parallel adder and tape position locator. 

National AN-36 (23 pg.) 

3 “Tri-State Logic in High-Speed Memories of 
Microprogrammed Computers” 

(DM8551) 

Discusses tri-state logic in general and its use in scratchpad memories. Covers 
storage of microinstructions and program constants in high-speed ROMs. 
National AN-47 (5 pg.) 

4 “Tri-State Logic Applied in a Computer System Can Reduce 
System Cost and Provide Added Perforitiance” 

(DM8556) 

Analyzes Tri-State characteristics using the DM8556 counter/register as an exam- 
ple. Shows how performance of PDP-8 can be Improved using TSL. V 
National AN-73 (7 pg.) 

5 “Characteristics and Applications of Tri-State IC’s” 

(DM7093, DM7490, DM7214, DM7230, DM7551 , DM7598, DS7831 , DS8831 ) 
Describes application of the general configuration of the Tri-State logic family and 
discusses application of the following: quad bus-buffer gatesi dual 4:1 multiplex- 
er, demultiplexer and bus-interchange switch, quad-D flip-flop, expandable 256- 
bit ROM, and quad driver. 3 , 

National AN-45 (12 pg.) 


6 “Tri-State Logic in Modular Systems” 

(DS7831, DM8093, DM8094, DM8214, DM8230, DM8551, DM8552, DM8598, 
DS8831, DM8840, DM8842, DM8846) 

Discusses output drive characteristics, logical control, safety factors in Tri-State 
Logic circuits. Describes applications. Including complex switching functions, 
driving and transmitting, multiplexing, data storage, decoding, and data manipu- 
lation. 

National AN-43 (16 pg.) 


Active Filters 


“Active Filter Design Examples Using Universal Active 
Filters” 

(UAF11, UAF15, UAF21, UAF25) 

Shows calculation of external component values for low pass and band reject 
filters. 

Burr-Brown AN-61 (4 pg.) 

8 “High Q Notch Filter” 

(LM102, LM202, LM302) 

Describes use of LM 102, connected to a twin “T” network to form a high Q, 60Hz 
notch filter. \ 

National Linear Applications LB-5 (2 pg.) 


Arriplifiers, Current 


9 “Application of the LH0002 Current Amplifier” 

(LH0002) 

Circuit operation. Describes uses in $ ditferentlal input-output op amp, booster 
amplifier, level shifter, pulse transformer driver, and transmission line driver. 
National Linear Applications Handbook, AN-13 (4.pg.) 


Amplifiers, Differential 


10 “AD520 Monolithic Instrumentation Amplifier” 

(AD520) 

Describes performance of this instrumentation amplifier. Covers application as a 
bridge amplifier, ground loop eliminator, and floating measurement amp. Appen- 
dix compares instrumentation amplifier to several multiple op amp circuits. 
Analog Devices (6 pg.) 

1 1 “instrumentation Amplifiers-versatileidifferentiaj input gain 
blocks” 

(3660, 3670) 

Describes the features and general operation of instrumentation amplifiers. De- 
picts their use In bridge circuits, in reducing ground loop Interference, and in 
driven guard input circuits. 

Burr-Brown AN-75 (6 pg.) 

12 “A General Purpose 1C Differential Output Operational 
Amplifier” 

(MC1420, MC1520) 

Discusses application of the MCI 520 as a wideband non-inverting operational 
amplifier, as well as inverting operational amplifier, a differential amplifier with 
either simple-ended input or differential input/output. Also discusses circuit oper- 
ation, power connections, frequency compensation and feedback. 

Motorola AN-407 (5 pg.) 

13 “Instrumentation Amplifier” 

(LMipiA, LM102, LM107) ^ 

Describes a differential-input instrumentation amplifier using LM102 and LM107 
and variable gain version that also uses LM101A. 

National Linear Applications LB-1 (2 pg.) 
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Amplifiers, Differential (cont) 


1 “Application of the RCA-CA3000 Integrated-Circuit DC 
Amplifier’! 

(CA3000) . ' 

Describes circuit and application as modulated oscillator, crystal oscillator, low- 
frequency mixer, cascaded RC-coupled feedback amp, narrow-band tuned amp, 
and Schmitt trigger. 

RCA ICAN-5030 (11 pg.) 


Amplifiers, Operational 


2 “Specifying Selected Op Amps and Comparators” 

See listing under Comparators (National) 

3 “Radiation testing of Linear Microcircuits” 

See listing under (Linear) General (Fairchild) 

4 “AD513, AD516, iC FET Input Operational Amplifiers” 

(AD513, AD516) 

Describes the circuit and operation. Applications Include: comparator, precision 
clipper, current-to- voltage converter, and a timer. 

Analog Devices Technical Bulletin (4 pg.) 

5 “Applying the AD504 Precision IC Operational Amplifier” 

(AD504) 

Describes this amplifier and offers notes on its noise, thermal and dynamic 
performance, Applications: instrumentation amplifier, stable reference regulator, 
instrument input amplifier and high gain ac amplifier. 

Analog Devices Technical Bulletin (7 pg.) 

6 “High Speed Op Amps — How Fast is Fast?” 

Comments on op-amp characteristics, including slew rate, settling time, stability 
and phase margin. 

Analog Devices Reprint (6 pg.) 

7 “IC FET Input Operational Amplifiers” 

(AD503, AD506) 

Describes these devices and their circuit characteristics. Applications: triangle 
and square wave generator, charge amplifier, track and hold amplifier, D.C. 
voltmeter, peak rectifier, bridge amplifier and current-to-voltage converters. 
Analog Devices Technical Bulletin (6 pg.) 

8 “Combine Two Op Amps to Avoid the Speed Accuracy 
Compromise” 

(3521) 

Discusses interconnecting low drift and wideband op amps to form a composite 
op amp. 

Burr-Brown AN-64 (2 pg.) 

9 “Check Five Op Amp Specs in One Test” 

Describes a test circuit that generates signals providing measurements of open 
loop gain, offset voltage. Input bias current, quiescent current, and output voltage 
swing. 

Burr-Brown AN-65 (1 pg.) 

10 “Protect Op Amps from Overloads” 

Discusses protection from power-supply faults, keeping input voltages at safe 
levels, and limiting output currents. 

Burr-Brown AN-60 (3 pg.) 

11 “A Non-Inverting Differentiator” 

Bootstrapping an RC differentiator yields a precision differentiator without the 
phase inversion of a conventional op amp circuit. Discusses technique and opera- 
tions. , 

Burr-Brown AN-67 (1 pg.) 

1 2 “Using Op Amps in Low Noise Applications” 

Discusses shot noise and noise from source resistances. 

Burr-Brown AN-68 (2 pg.) 


Amplifiers, Operational (cont) 


13 “A Simplified Precision Rectifier with Variable Gain” 

Operational Amplifiers are used to build a rectifier circuit with variable gain. 
Burr-Brown AN-78 (2 pg.) 

14 “Design of a Unique Precision Controlled Current Source” 

Diagrams a current source using an op amp and a complementary FET pair to 
form a current source with differential Input and bipolar current output. 
Burr-Brown AN-74 (2 pg.) 

1 5 “The /LtA739— A Low-Noise Dual Operational Amplifier” 

(/xA739) 

Describes the circuit and operating characteristics. Covers d-c circuit perfor- 
mance, low-frequency analysis, power consumption, noise, short-circuit protec- 
tion, amplifier isolation, and compensation techniques. 

Fairchild Application Note 195 (8 pg.) 

16 “Applications of the /U.A741 Operationar Amplifier” 

(mA741) 

Describes applications of this amplifier as a unity gain voltage follower, integ- 
rator, differentiator, voltage regulator reference amplifier, high voltage regulated 
power supply control element, clipping amplifier, and a comparator. 

Fairchild Application Note 289/1 (4 pg.) 

17 “Applications of the /xA777” 

(/xA777) 

Discusses use of this operational amplifier as a pulse amplifier, Wein Bridge 
oscillator, variable gain differential amplifier, power amplifier. 

Fairchild Application Note 300 (3 pg.) 

18 “Operational Amplifiers as inductors” 

(/t^A777) 

Includes derivation of equivalent circuit and necessary component values to ob- 
tain Inductances from millihenries to kllohenries, using the /iA777 as an example. 
Describes application in voltage controlled sinewave oscillators and in bandpass 
and notch filters, 

Fairchild Application Note 321 (5 pg.) 

1 9 “The /LtA776, An Operational Amplifier with Programmable 
Gain, Bandwidth, Slew-Rate, and Power Dissipation” 

(/uA776) 

Describes methods for setting the master bias current, discusses amplifier fre- 
uency response as a function of this current. Discusses applications, including a 
00 nanowatt amplifier, a low-cost sample and hold circuit, a current controlled 
oscillator, multiplexing, and phase shifting. 

Fairchild Application Note 2f 8 (5 pg.) 

20 “Applications of the /LtA749 Dual Operational Amplifier” 

(/xA749) 

Describes applications as a dual level comparator, positive or negative peak 
detector, peak-to-peak detector, and as an offset null circuit. 

Fairchild Application Note 268 (2 pg.) 

21 “The piA749 Dual Operational Amplifier” 

(M749) 

Disdusses the circuit, input voltage range, latch-up, output voltage range, power 
dissipation, noise, separation, high frequency compensation, and output capabil- 
ity. 

Fairchild Application Note 269 (8 pg.) 

22 “The /xA715-“A Versatile High Speed Operational 
Amplifier” 

(/4A715) 

Describes application as an image orthicon head amplifleri general purpose video 
amplifier, 40dB high input impedance amplifier, and high speed sample and hold 
circuit. . 

Fairchild Application Note 265 (4 pg.) 


98 


© 1C MASTER 1977 




APPLICATION NOTE piRECTORY 


LINEAR 


Amplifiers, Operational (cont) 

Amplifiers, Operational (cont) 

1 ‘'A Low Drift, Low Noise Monolithic Operational Amplifier 

For Low Level Signal Processing” 

(/uA725) 

Describes operation of AiA725, which offers low offset drifts, low input currents, 
low noise performance, and massive open loop gain. Shows how to minimize 
offset voltage drift v^ith temperature in 1C operational amplifiers and how to 
improve the common-mode rejection. 

Fairchild Application Note 277 (10 pg.) 

2 ”An Improved Sample and Hold Circuit Using the /xA740” 

(/uA740) 

Basic discussion of acquisition and hold times. Description of circuit using this op • 
amp as the buffer amplifier. 

Fairchild Application Note 297 (3 pg.) 

3 “Frequency Compensation Techniques for an Integrated 
Operational Amplifier” 

(mA702A) 

Presents design techniques for frequency compensation of /iA702A which are 
applicable to other 1C operational amplifiers. | 

Fairchild Application Bulletin 117/2 (8 pg.) 

4 “The HA-2530/2535 Wideband High Slew Inverting 

Amplifier” 

(HA-2530, HA-2535) 

Briefly discusses internal circuit. Shows how closed-loop frequency response can 
be predicted. Describes application as a fast settling coaxial driver, a 10 MHz 
coaxial line driver, a wide range signal separator, a nigh frequency triangular wave 
generator, and a curr^nt-to-voltage converter. , 

Harris Application Note 516 (11 pg.) ^ 

5 “Applications of a Monolithic Sample-and-Hold/Gated 
Operational Amplifier” 

(HA-2420, HA-2425) 

Describes HA-2420/2425 circuit. Applications include various track-and-hold/ 
sample-and-hold configurations, an A/D converter, a demultiplexer, an 
Integrated-hold-reset amplifier, a gated operational amplifier, and a peak detector 
with reset. 

Harris Application Note 517 (8 pg.) 

6 “The HA-2900 Monolithic Chopper Stabilized Amplifier” 

(HA-2900) , 

Discusses offset voltage and current drift and chopper stabilization, then de- 
scribes the circuit. Applications include a high impedance differential instrumenta- 
tion amplifier, use as an integrator, and several wide bandwidth configurations. 
Harris Application Note 518 (8 pg.) 

7 ”The HA-2400 PRAM Four Channel Operational Amplifier” 

(HA-2400, HA-2405) 

This is a programmable input stage, operational amplifier. This note describes Its 
applications including an analog multiplexer with buffered input and output, an 
inverting or non inverting amplifier with programmable gain, a sine wave oscil- 
lator with programmable frequency, and a'track and hold/sample and hold circuit. 
Harris Application Note 514 (8 pg.) 

8 “Operational Amplifier Stability: Input Capacitance 
Considerations” 

(HA-2600, HA-2605) 

Discusses overcorhing stray capacitance in op amps, such as the HA-2600. 

Harris Application Note 515 (2 pg.) 

“A Simple Function Generator Using Operational 

Amplifiers” 

(HA-2600, HA-2510) 

9 Describes square and triangular waveform generator using HA-2600 and HA-2510 
op amps. , 

Harris Application Note 507 (2 pg.) 

“Test Procedures for Operational Amplifiers” 

Circuit for measuring offset voltage, bias current, offset current, open loop vol- 
tage gain, common mode and power supply rejection ratios, output voltage/ 
current, power dissipation, and making continuity checks. 

Harris Application Note 508 (2 pg.) 

1 1 “A Simple Comparator Using the HA-2620’^ \ 

(HA-2620) 

Describes op amp comparator circuit capable of driving approximately ten logic 
gates. ^ 

Harris Application Note 509 (1 pg.) 

12 “A Simple Square-Triangle Waveform Generator” 

(HA-2510, HA-2600, HA-2620) 

Circuit for waveform generator using three op amps. 

Harris Application Note 510 (2 pg.) . ^ 

13 “HA-909 Operational Amplifier” 

(HA-909, HA-911) 

Discusses applications as a unity gain breadboard op amp, servo preamplifier, 
high-Q bandpass filter, Wien bridge oscillator, and phase-delay filters. 

Harris Application Note 501 (2 pg.) 

14 ^‘HA-909 Operational Amplifiers Performance Tailoring” 

(HA-909, HA-911) 

Discusses how to optimize HA-909’s offset, power dissipation, bandwidth, large 
signal bandwidth, slew rate, transient response, and stability with reactive loads. 

- Harris Application Note 502 (3 pg.) . 

15 “Automatic Phase Margin Testing” 

(HA-2600) 

How to test op amps using an HA-2600 comparator, the 8405A vector voltmeter 
and a sweep generator. 

Harris Application Note 504 (2 pg.) 

16 “A High Impedance Hysteresis Circuit” 

(HA-2520, HA-2620) 

Describes HA-2520/HA-2620 used as a hysteresis amplifier and covers output 
voltage limiting. 

Harris Application Note 505 (2 pg.) 

17 “Equivalent Input Noise Measurements on High Gain 
Monolithic Operational Amplifiers” 

(HA-709, HA-909, HA-2520, HA-2600) 

Broadband noise versus bandwidth measurements for HA-709, 909, 2520, and 
2600 op amps. 

Harris Application Note 506 (2 pg.) 

1 8 “Operational Amplifier Noise Prediction” 

Provides a noise model, a procedure for computing output noise, and spot noise 
curves for many Harris amplifiers. 

Harris Semiconductor AN-519 (10 pg.) 

1 9 “The 8007 — A High Performance FET-Input Operational 
Amplifier” 

(8007) 

Circuit description, applications as log and antilog amplifiers, photocell amplifier, 
peak detector, sample and hold circuits, high impedance buffer, and Wien Bridge 
oscillator. 

Intersil Application Bulletin A005 (6 pg.) 

20 “The 8043 — A Low Cost Dual FET-Input Operational 
Amplifier” 

(8043) 

Summary of circuit characteristics. Applications as automatic offset suppression 
circuit, staircase generator, sample and hold circuit, and instrumentation 
amplifier. 

IntersiUpplication Bulletin Ap08 (6 pg.)^ 

21 “The MC1556 Operational Amplifier and Its Applications” 

(MC1456. MC1556) 

Gives characteristics and describes operation. Discusses application as a voltage 
follower, high Impedance bridge amplifier, and a logarithmic amplifier. 

Mototola AN-522 (8 pg.) 
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Amplifiers, Operational 

1 ^‘Single Power Supply Operation of 1C Operational 
Amplifiers” 

(MC1430, MC1431. MC1433. MC1530. MC1 531, MCI 533, MC1709, MC1709C) 
Describes a split zener biasing technique that permits the use of these operational 
amplifiers from a single power supply. Discusses general circuit as well as 
specific ac and dc device considerations to minimize operating and design prob- 
lems. ^ ^ 

Motorola AN-403 (3 pg.) 

2 ”The MC1539 Operational Amplifier and its Applications” 

(MC1439. MC1539) 

Discusses dc and ac operation and the performance of this amplifier. Describes a 
high frequency feed-forward scheme and application as a comparator, voltage 
follower, differential amplifier, and a summing amplifier. 

Mototola AN-439 (22 pg.) 

3 “A Simple Technique for Extending Op Amp Power 
Bandwidth” 

(MC1433, MC1533) 

Describk a method of reducing loop gain and using only as much compensation 
as needed to increase the power bandwidth. Cites the MC1533G as an example. 
Motorola AN-459 (3 pg.) ^ 

4 ”Uslng transient Response To Determine Operational 
Amplifier Stability” 

(MC1439, MC1539) 

Describes a technique for evaluating the stability of any feedback amplifier config- 
uration by analyzing its response to a step-function input, includes a theoretical 
analysis and an example using the MCI 539 operational amplifier. 

Motorola AN-460 (9 pg . ) 

5 ”The MCI 535 Monolithic Dual Operational Amplifier” 

(MC1435, MCI 535) 

Gives complete ac and dc circuit analysis and discusses electrical characteristics. 
Discusses applications in a differential input-differential output circuit configura- 
tion, and as a signal envelop detector. Describes an input compensation scheme 
for fast slew rate. 

Motorola A-411 (9 pg.) 

6 “Getting More Value Out Of An Integrated Operational 
Amplifier Data Sheet” 

(MC1439, MC1539) 

Describes operational amplifier open loop characteristics and significance to 
overall circuit operation. Discusses loop gain stability and bandwidth, also re- 
views offset voltage and current and resultant drift effects for closed loop opera- 
tion. Uses MC1439/1539 as examples. 

Motorola AN-237A (9 pg.) 

7 “The MCI 530, MCI 531 Integrated Operational Amplifiers” 

(MC1430, MC1431. MC1530, MC1531) 

Describes the function of each stage in the circuit, methods of frequency com- 
pensating and dc biasing. Discusses application as a summing circuit, integrator, 
dc comparator, and a transfer function simulator. 

Motorola AN-204A (13 pg.) 

8 “Analysis and Design of the OP/ Amp Current Source” 

Develops expressions for the transfer function and output impedances of voltage 
controlled op amp current source using both ideal and non-ideal models. Discus- 
ses effects of parameter and temperature variations on performance. 

Motorola AN-587 (7 pg.) 

9 “An Applications Guide for^peratlonal Amplifiers” 

(LH101, LH201, LM101, LM210, LM301) 

Discusses applications of operational amplifiers, grouping them in five categories: 
simple amplifiers, operational circuits, transducer amplifiers, wave shapers and 
generators, and power supplies. , ^ 

National linear Applications AN-20 (1 2 pg . ) 

10 “A Simplified Test Set for Operational Amplifier 
Characterization” 

(LM101, LM201, LM301, LM709) 

Gives a functional description of set that allows quantitative characterization of the 
dc operational amplifier parameters for the LM 101 and LM709. Discusses the 
circuit, includes construction information, and gives a layout for the tester circuit 
boards. 

National Linear Applications AN-24 (12 pg.) 

1 1 “1C Op Amp Beats FETs on Input Current” 

(IM108, LM208. LM308) ^ 

Describes LM108 operation and performance. Applications: sample and hold 
circuit, integrator, sine wave oscillator, capacitance multiplier, instrumentation 
amplifier, logarithmic converter, transducer amplifier, current source and voltage 
comparator. Discusses PC board construction. 

National Linear Applications AN-29 (20 pg.) 

12 “Logarithmic Converters” 

(LM101A, LM102, LM108) 

DescrIbeSiog generators, anti-log generators, cube generators, and multiplier/ 
dividers, using the LM101A and LM108 op amps. 

National Linear Applications AN-30 (4 pg.) 

13 “Op Amp Circuit Collection” 

(LM101A, LM102, LM107. LM108) 

Gives schematics only for some 90 circuits using one or more of the following 
operational amplifiers: LM101A. LM102, LM107, LM108. Includes basic, signal 
generation and signal processing circuits. 

National Linear Applications AN-31 (20 pg.) 

1 4 “New Design Techniques for FET Op Amps” 

(LH0022, LH0022C. LH0042C, LH0052, LH0052C) 

Gives parameters for LH0022, LH0042 and LH0052 operational amplifiers. Dis- 
cusses rationale for FETs in these devices, describes the circuits. Describes 
application as voltage followers, integrators, sample/hold amplifiers, com- 
parators, instrumentation and charge amplifiers. 

National Linear Applications AN-63 (12 pg.) 

1 5 “Micropower Circuits Using the LM4250 Programmable Op 
Amp” 

(LM4250, LM4250C) 

Describes LM4250 circuit and bias current setting procedure. Applications: 500 
nano-watt amplifier, mipro-power comparator meter amplifier, pulse generator, 
instrumentation amplifier and a 5V regulator for CMOS logic circuits. 

National Linear Applications AN-71 (8 pg.) 

16 “The LM3900 — A New Current-Differencing Quad of ± input 
Amplifiers” 

(LM3900) 

^ Describes Norton “current mirror" circuit. Emphasizes the amplifiers’ application 
in circuits for single power supply systems. Discusses use in ac and dc 
amplifiers, voltage regulators, RC active filters, waveform generators, phase 
locked* loops, and voltage controlled bsclllators . 

Also covers designing digital and switching circuits, and special applications, 
including tachometers, equating amplifiers, positive feedback oscillators, line 
operated audio amplifiers, and power circuits. 

National Linear Applications AN-72 (39 pg.) 

1 7 “Applications For A High Speqd FET Input Qp Amp” 

(LH0062, LH0062C) 

Describes circuit, performance, compensation techniques for LH0062. Discusses 
applications in high speed sample and hold circuit, high speed peak detector, 
programmable integrator, and wide band ac voltmeter. Covers heat sinking, 
guarding, and bootstrapping. 

National Linear Applications AN-75 (4 pg.) 

18 “Feedforward Compensation Speeds Op Amp” 

(LM101A. LM201A, LM301A) 

Compares standard frequency compensation with feedforward frequency com- 
pensation of LM101A. Charts open loop response for both compensation net- 
works. Shows fast Integrator circuit. 

National Linear Applications L6-2 (2 pg.) 
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1 “Fast Compensation Extends Power Bandwidth” 

(LM101A, LM201A, LM301A) ^ 

Describes frequency coinpeilsation technique that extends power bandwidth of 
LM101A for non-inverting gains of unity to ten and also reduces gain error at 
moderate frequencies. 

National Linear Applications LB-4 (2 pg.) ' 

2 “Precision AC/DC Converters” 

(LM101A, LIVI201A, LM301A) 

Describes the use^ of the LM101A in a circuit for eliminating diode threshold 
potential, use as a precision clamp, as a fast half wave rectifier, and precision AC 
to DC converter. 

National Linear Applications LB-8 (2 pg.) 

3 “Universal Balancing Techniques” 

Describes offset voltage adjustment: for inverting amplifiers using less than 10 K 
source resistance or using any type of feedback element, for non-inverting 
amplifiers, for voltage followers, and for differential amplifiers. 

National Linear Applications LB 9 (2 pg.) 

4 “Speed Up the LM108 With Feedforward Compensation” 

{LM108, LM208, LM308) 

Describes simple feedforward netword for use with LM108 to achieve a factor of 
five improvement in speed. - ' 

National Linear Applications LB-14 (2 pg.) 

5 “Easily Tuned Sine Wave Oscillators” 

(LM101A, LM111, LM201A, LM211, LM301A, LM311) 

Describes a circuit using the LM101A and LM111 that provides both a sine and 
square wave output for frequencies for below 20 Hz to above 20KHz. Also de- 
scribes low distortion sine wave oscillator using two LM 1 01 As . 

National Linear Applications LB-16 (2 pg.) 

6 “LMIISOp AmpSlewsTO V//>tS” 

{LM118. LM218,LM318) 

Describes this operational amplifier with 15 MHz bandwidth. Covers a compensa- 
tion scheme to approximately double bandwidth and slew rate, and , one for 
minimum settling time. 

National Linear Applications LB-17 (2 pg.) 

7 Predicting Op Amp Slew Rate Limited Response’^ 

Discusses slew rate limiting and gives curves for sine wave and step voltage 
response. 

National Linear Applications LB-19 (2 pg.) 

8 “Low Power Operational LHOOOI Amplifier” 

(LH0001) 

Operation of circuit offering 0.2 mv typical offset voltage at 25®C and quiescent 
supply currents in 100 ^lA range. 

National Linear Applications Handbook, AN-10 (4 pg.) 

9 “Monolithic Operational Amplifiers — The Universal Linear 
Component” 

(LM101,LM102) 

Applications of the LM101 knd, in some cases, the LM102, include free-running 
multivibrator, level shifting amplifier, vbitage comparator, servo preamplifier, and 
/ computing circuits. Frequency comperisatioh techniques are discussed in detail. 
National Linear Applications Handbook, AN-4 (10 pg.) 

1 0 “Drift Compensation Techniques for integrated DC 
Amplifiers” 

Op amp bias current arid offset voltage compensation are discussed. Current 
compensation techniques for high impedance levels and methods to achieve 
chopper-stabilized drift performance at low impedance levels are covered. 

National Linear Applications Handbook, AN-3, (4 pg.) 

11 “True RMS petector” 

Describes circuit using operational amplifiers that provide dc output equal to rms 
, value of input with 2% accuracy for a 20 Vp.p input signal from 50Hz to 100kHz. 
National Linear Brief-25' (2 pg.) 

12 “Instrumentational Amplifiers” 

(LM114, LM118) 

Discusses general purpose instrumentation amplifier, using LM114 matched 
transistors ahead of an LM118 op amp that is optimized for wide bandwidth. 

National Linear Brief-21 (2 pg.) 

13 “Low Drift Amplifiers” 

(LM121, LM725, LM741, LM308) 

Discusses problems causing circuit drift in antplifiers and recommends solutions. 
Includes discussion of thermal and electrical shielding, resistor choice, circuit 
layout, an(t offset balancing. 

National Linear Brief-22 (2 pg.) \ 

14 “Versatile IC Preamp Challenges Choppers On Drift” 

See listing under Pre-amplifiers. (National) 

15 “Noise Specs Confusing?” 

Explanation of terms and factors contributing to noise: calculation of noise figure 
and signal to noise ratio. Gives points on selecting low noise amplifiers. 

National AN-104 (8 pg.) 

16 “Use the LM158/LM358 Dual, Single Supply OP Amp” 

.(LM158, LM258, LM358) 

Proposes using this dual op amp with a single supply in place of the MC1458/ 
MCI 558 with a split supply. 

National AN-116 (4 pg.) 

17 “Simple Precision Millivolt Reference Uses No Zeners” 

(OP-05) 

Describes -3.5 mv to 3.5 mv reference built with instrumentation op amp and a 
potentiometer. 

Precisio/i Monolithics AN-10 (1 pg.) 

18 “The OP-07 Ultra-Low Offset Voltage Op Amp-— A Bipolar 

Op Amp That Challenges Choppers, Eliminates Nulling” 

(OP-07) 

Describes circuit design , compares performance to other devices . Covers applica- 
tion in a voltage reference, a high accuracy buffer, a D/A test system , a composite 
summing amplifier, an absolute value circuit, an alalog cornputer building block, 
and as a thermocouple amplifier. 

Precision Monolithics AN- 13 (12 pg.) 

19 “Minimization of Noise in Operational Amplifier 

Applications” ' 

(OP-07) 

Describes internal and external sources of noise. Helps to locate noise sources by 
frequency. Gives examples of noise calculation using the OP-07 as an example. 
Precision Monolithics AN-15 (11 pg.) 

j ^ 

20 “Applications of the RCA CA3048 Integrated Circuit / 

Amplifier Array” 

(CA3048) 

Discusses operating parameters for this 4-amplifier array and covers application's, 
including Hartley and Colpitts oscillators, an astable multivibrator, four-channel 
linear mixer, and a gain-controlled amplifier. 

RCA ICAN-4072 (8 pg.) 

21 “Applications of the CA3080 and C;A3080A 

High-Performance Operational Transconductance 

Amplifiers” 

(CA3080, CA3080A) 

This device has additional control terminal for flexibility. Circuit operation is . 
discussed. Applications covered: communications and industrial systems, mod- 
ulators, multiplexers, sample and hold circuits, gain control circuits, and mic- 
ropower comparators. Apperidix discusses current mirrors. 

RCA ICAN-6668 (16 pg.) 

' ' ' ' > 
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“Application of the RCA CA3015 and CA3016 
Integrated-Circuit Operational Amplifiers” 

(CA3015, CA3016) 

D^cribes operating characteristics at ± 12 v. Applications covered are: 50-dB 
amplifier; twin-T bandpass amplifier; 20-dB, 10-MHz bandpass amplifier; and 
voltage follower. 

RCA ICAN-5213 (6 pg.) / 

“Application of RCA CA3033 and CA3033A High 
Perfomriance Integrated-Circuit Operational Amplifiers” 

(CA3033, CA3033A) 

Describes the basic circuit and operation. Covers application as a 250 mw, power 
amplifier and shows use in a OvM as a multivibrator, staircase generator, and 
comparator. 

RCA ICAN-5641 (8 pg.) 

“Measurement of Burst (Popcorn) Noise in Linear 
Integrated Circuits” 

Discusses “pass-fall” criteria and describes a test set up for measuring burst 
noise. The setup includes a high gain amplifier-filter, a bipolar comparator, and a 
counter-latch-timer control circuit. 

RCA ICAN 6732 (8 pg.) 

“Application of the RCA C A3008 and C A301 0 
Integrated-Circuit Operational Amplifiers” 

(CA3008, CA3010) 

Describes operating characteristics of two op amps and their application in video 
amplifiers, frequency-shaping amplifiers, comparators, integrators, differen- 
tiators, scaling adders. Also covers the addition of a power output stage and/or 
input emitter followers. 

RCAICAN-5015(15pg.) 

“LI 44 Programmable Micro-Power Triple Op Amp” 

(L144) 

Describes device function, elements of programming, effects of slew rate llmitr 
ing. Applications discussed include instrumentation amplifier, tone detectors, 
triple-amplifier active filters, and a micropower double-ended limit detector. 
Siliconix Application Note AN73-6 (6 pg.) 


Amplifiers, Power 


6 “The MCI 554 One- Watt Monolithic Integrated Circuit Power 
Amplifier” 

(MCI 554) 

Describes the circuit, including dc characteristics, frequency response, and dis- 
tortion. Shows how to calculate package power dissipation using the curves on 
the data sheet. Describes application, as one watt non-inverting, inverting, pulse 
power, and three-watt differential output amplifiers. 

Motorola AN-401 (7 pg.) 

7 “Audio Handbook” 

See listing under Consumer, Audio (National) 

Q “LM380 Power Audio Amplifier” 

See listing under Consumer, Audio. (National) 

^ “LM377, LM378, LM379 Dual 1Wo, Four and Six Watt Power 

Amplifiers” 

(LM377, LM378, LM379) 

Discusses operation, choice and use of these circuits in audio applications. 
Covers distortion and heat dissipation. Also covers use in a bridge configuration, 
plus use as a Wein bridge power oscillator, motor drive, power comparator, relay 
and lamp driver. 

National AN-125 (11 pg.) 


Amplifiers, Power (cont) 


1 1 “Application of the RCA CA3020 and CA3020A Integrated 
Circuit Multi-Purpose, Wide-Band Power Amplifiers” 

(CA3020, CA302GA) 

Circuit description and operation. Both circuits operate from single supply voltage 
as low as +3 v, offer voltage gains over 60 dB with a 3 dB bandwidth of 8 MHz. 
Discussion of audio, broadband and video amplifier, video line driver, motor 
controller and servo amp applications. 

RCA ICAN-5766 (8 pg.) 

12 “Operational Amplifier Parameter Definition and 
Measurement Guide” 

Defines parameters and means of measuring them. 

Teledyne Philbrick AN-23 (8 pg.) 


Amplifiers, RF 


13 “An Integrated Circuit AGC IF Amplifier” 

(/iA757) 

Describes circuit and performance of /uA757, which Is recommended for applica- 
tions in military and industrial equipment, also speech compressor amplifiers. 
Fairchild Semiconductor Application Note 204 (4 pg.) 

1 4 “A High Gain Integrated Circuit RF-IF Amplifier With Wide 
Range AGC” 

(MC1590G) 

Describes operation and Y parameters of the MC1590G. Applications include 
mixers plus IF, video, single and two-stage RF amplifiers. 

Motorola AN-513 (10 pg.) 

1 5 “A Two-Stage 1 kW Solid-State Linear Amplifier” 

Discusses the design of SOW and 300W linear amplifiers for the 1 .6 to 30 MHz 
frequency band. 

Motorola AN-758 (16 pg.) 

16 “Linear Amplifiers for Mobil Operation” 

Discusses the design of a portable amplifier suitable for amateur radio applica- 
tions. 

Motorola AN-762 (8 pg.) 

1 7 “A Complete Monolithic AM/FM/SSB IF Strip” 

See listing under Consumer, AM/FM (National) 

1 8 “Applications of the LM1 73/LM273/LM373” 

(LM173, LM273, LM373) 

Discusses FM. AM, and SSB operation of this multi-mode IF amplifier/detector. 
National Linear Applications LB-13 (2 pg.) 

19 “Tuned Circuit Design Using Monolithic RF/IF Amplifiers” 

(LM171, LM703) 

Discusses operating parameters for the LM171 and LM703 in emitter-coupled and 
cascode configurations. Brief description of 10.7 MHz emitter-coupled stage and 
100 MHz cascode amplifier. 

National Linear Applications Handbook, AN-6 (6 pg.) 

20 “Logarithmic IF Strips Using Monolithic Integrated 
Circuits” 

(SL521) 

Describes operation of this log amplifier in successive detection type IF strips with 
center frequencies from 10 to 100 MHz. Covers broadband and narrow band 
circuits and describes in detail a 60 MHz wide-range logarithmic amplifier. 
Plessey Semiconductor Technical Communication (3 pg.) 

21 “Logging IF Strip” 

(SL1521) 

Describes a logging IF strip using Plessey IC’s. 

Plessey Semiconductor (2 pg.) 
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1 “Application of the RCA*CA3002 Integrated-Circuit IF 
Amplifier” 

^ (CA3002) 

Describes circuit, operating modes, characteristics, and application as an en- 
velope detector, product detector, and a Schmitt trigger. 

RCA lCAN-5036 (9 pg.) 

2 “Principal Features and Applications of the RCA-CA3040 
Integrated-Circuit Wideband Amplifier” 

(CA3040) \ 

Discusses bias modes, characteristics and ratings, stability, mounting, connec- 
tions, and typical wideband amplifier circuits. 

RCA ICAN-5977 (11 pg.) 

3 “Application of the RCA-CA3028A and CA3028B 
Integrated-Circuit RF Amplifiers in the HF and VHF Ranges” 

(CA3028A, CA30?8B) 

Describes circuits and operating modes. Covers use as an RF amp, autodyne 
converter, IF amp, and limiter. 

RCA ICAN-5337 (10 pg,) ' , 

4 “Application of the RCA CA3021 , CA3022, and CA3023 
integrated-Circuit Wideband Amplifiers” 

(CA3021, CA3022, CA3023)' 

Describes circuit and operating characteristics. Covers video, 10 MHz IF, 455 KHz 
^ IF, 28 MHz two-stage timitbr, and 500 kHz limiting amplifier applications. 

RCA ICAN-5338 (12 pg.) 

5 “Application of the RCA CA3004, CA3005, and CA3006 
Integrated-Circuit RF Amplifiers” 

(CA3004, CA3005, CA3006) 

Discusses operating modes, Y parameters, noise performance, video amp 
capabilities, gain control, cross modulatidn and modulation distortion. Covers 
application as single-ended RF amplifier, tuned IF amplifier, mixer, suppressed- 
carrier modulator and product detector. 

RCA lCAN-5022 (26 pg;) 


Amplifiers, Sense 


6 “Semiconductors for Plated-Wire Memories” 

Spe listing under (Digital) Interface (Motorola) 

7 “The MCI 541, A Qatdd Dual-Channel Sense Amplifier For 
Core Memories” 

(MC1441,MC1541) 

Discusses circuit operation, design considerations, interface problems, and ap- 
plications. 

Motorola AN-474 (10 pg.) . 

8 ‘‘An Integrated Sense Amplifier Fdr Core Memories” 

(MC1440, MC1540) 

Discusses core memories and design considerations for a sense amplifier. Estab- 
lishes performance and environmental specs for amplifier design, analyzes design 
of MCI 540, and discusses measured performance. 

Motorola AN-245A, (7 pg.) > s 


Amplifiers, yideo 


9 “Gated Video Amplifier Applications — The MCI 545” 

(MC1445, MC1545) 

Reviews basic operation and discusses applications, including several mod- 
ulators, gateo multivibrators, gated oscillators and FSK systems. Also discusses 
AGC, single supply operation, and temperature compensation of the active gate. 
Motorola AN-491 (15 pg.) , ^ 


Amplifiers, Video (cent) 


10 “Using the MCI 545, A Monolithic Gated Video Ampiifier” 

(MC1445, MCI 545) 

Describes ac and dc operation and discusses applications as a video switch, 
amplitude modulator, balanced modulator, pulse amplifier, frequency shift keyer 
and wideband differential amplifier. 

Motorola AN-475 (7 pg.) i 

\ ■ , 

1 1 “A Wide Band Monolithic Video Apiplifier” 

(MC1552G, MC1553G) 

Describes basic operation of the MC1552G and MC1553G, and the characteristics 
obtained as a function of the devices’ operating modes. Applications: pulse 
amplifier, summing/scaling amplifler,-oscillator, and tuned amplifier. 

Motorola AN-404 (13 pg.) 

12 “Television Video IF Ampiifier Using integrated Circuits” 

See listing under Consumer, TV (Motorola) 

13 “Application of the RCA-CA3001 Integrated-Circuit Video 
Amplifier” 

(CA3001) 

Describes circuit and operating characteristics. Covers cascaded^tages and use 
as a Schmitt trigger. , 

RCA ICAN-5038 (9 pg.) 

14 “The SGI 401 Video Amplifier” 

(SG1401) , 

Discussion of fixed and variable gain. The high frequency stability is discussed to 
aid in optimizing the various configurations for this device. 

Silicon General linear 1C Product Guide (2 pg.) 


Arrays 


15 “Using the SL362C Low Noise Transistor Pair” 

(SL362) 

Provides general data on noise performance plus application in DC to 200 MHz 
amplifier. 

Plessey Semiconductor Technical Communication (4 pg.) 

16 “Application of the RCA CA301 8 Integrated Circuit 
Transistor Array” 

(CA3018) 

Array of two isolated silicon epitaxial transistors plus two transistors with 
emitter-base common connectiof)s, suited for closely matched device require- 
ments or interconnections with non-integrable components. Applications covered , 
include IF-RF, video, age, audio and dc amplifiers. 

RCAICAN-5296 (5pg.) 

1 7 “Application of the RCA-CA3019 Integrated-Circuit Diode 
Array” 

'(CA3019) 

Describes circuit configuration, operating characteristics and applications, Includ- 
ing balanced modulator, high-speed gates, balanced rriixer, and a ring modulator. 
RCA ICAN-5299 (6 pg.) 

1 8 “Designing With An 1C Transistor Array Containing Matched 
Super-Beta Transistors” 

(CA3095) 

Describes CA3095 1C array. Applications: low frequency amplifier, low noise 
video amplifier, long-delay monostable multivibrator, low-input-bias [current 
comparator, analog timer for long delays, high input Impedance dc-voltmeter 
circuit, and tape-head preamplifier. 

RCA ICAN-6222 (9 pg.) 

- 

1 9 “Monolithic Darlington Arrays Reduce Interface Cost and 
Complexity” 

(ULN-2001A, ULN-2002A, ULN-2003A) 

Discusses packaging and heat dissipation of these 50v, 100-350 ma units. Covers 
parallel operation, input Currents and control of up to 125 watts. 

Sprague Electric Microcircuit Application Report MAR 75-2 (8 pg.) ^ 
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Arrays (cont) 


1 “Series ULN-2000A Darlington Transistor 
Arrays-Description and Application” 

{ULN-2d01A, ULN-2002A, ULN-2003A, ULN-2004A) 
Describes circuit capabilities and its use as an interface. 
Sprague 7 pg.) 


Communications 


2 “CRC 8030 Telephone DTMF Receiver” 

(CRC8030) 

Discusses duaMone multi-frequency signaling. Includes specifications, test data, 
and interface capabilities. 

Collins Application Note (28 pg.) 

3 ‘‘A Monolithic Microtransmitter’ 

(LP200d) 

Describes operation of the rf power generation, rf amplification, modulation and 
regulator portions of this IC suitable for HF to VHF, am/pulse modulation. Applica- 
tions: 27 mHz AM transmitter, 72 MHz telemetery transmitter. 

LIthIc Systems Application Note LAN-102 (3 pg.) 

14 

4 “Communication System Transmission Losses” 

Derives equations for computing insertion losses for components in a communi- 
cation system. Gives computer generated tables, series resistance and reactance • -| 5 
plus parallel resistance and reactance for various system impedances. 

Motorola AN-710 (5 pg.) 

5 “A Unique Monolithic AGC/Squelch Amplifier” 

(LM170, LM270, LM370), 

Describes operation of LM170. Applications: age circuits with peak or with trans- 
istor detectors, squelch preamplifier with hysteresis, voice-operated-relay con- 
trols, Wein bridge oscillators, decade tunable oscillators, and a modulated 455 
kHz signal generator. 

National Linear Applications AN-51 (12 pg.) 

6 “SL600 Series^lntegrated Circuits for Radio 
Communications” 

(SL600 Series) 

Describes circuits and applications for the following: RF/IF amplifiers; limiting RF 
amplifier/detector; AGC generators: AF amplifier, VOGAD side tone amplifier; AM 
detector, AGC amplifier and SSB demodulator; multimode detector; microphone/ 
headphone amplifier; double balanced modulators: and a square log device. De- 
scribes synchrodyne, superhet, SSB and multimode receivers; SSB and AM 
transmitters: SSB transceiver: a multi/mode transceiver and a Morse keyer. 

Plessey Semiconductor Applications Manual (92 pg.) 

7 “Applications of CMOS integrated Circuits and 
Communications Equipment” 

See listing under (Digital) CMOS. (Solid State Scientific) 

8 Modems 

See listings under (Digital) Data Transmission 


Comparators 


9 “AM685/AM686/AM687 Designing with High Speed 
Comparators” 

(685,686,687) 

Gives a mathematical analysis of circuit operation. Discusses use as a pulse 
detector, precision monostable and applications requiring hysteresis. 

Advanced Micro Devices Application Note (10 pg.) 

1 0 “Varying Comparator Hysteresis without Shifting Initial Trip 
Point” 

Describes adding a positive feedback circuit to introduce precise variable hys- 
teresis Into the usual comparator switching action. 

Burr-Brown AN-62 (1 pg.) 


Gomparators (cont) 


1 1 “The /Lt A760— A High Speed Monolithic Voltage 
Comparator” 

(/uA760) 

Gives a functional description and cites typical performance characteristics. Dis- 
cusses applications, including level detectors and line receivers, zero crossing 
detectors, high speed A/D converters, pulse width modulators, and fast peak 
detectors. 

Fairchild Application Note 311 (8 pg.) 

12 “The / liA 750 Dual Comparator Subsystem” 

(mA750) 

Discusses the circuit, design considerations and applications, including use in a 
combined heater/air conditioner control, a malfunction indicator, an analog status 
indicator and display, and a minimum frequency detector. 

Fairchild Application Note 315 (7 pg.) 

13 “Voltage Comparator Applications Using the /U.A734” 

(mA734) 

Discusses application of this comparator as a wide range phase meter, VCO, 
pulse width discriminator, free running oscillator, and sine wave frequency di- 
vider with phase adjustment. 

Fairchild Applications Note 323 (3 pg.) 

“Radiation Testing of Linear Microcircuits” 

Includes the 702. See listing under (Linear) General. (Fairchild) 

“The Operation and Use of a Fast Integrated Circuit 
Comparator” 

(M710, M711) 

Describes circuits of /xA710 comparator and iuA7H dual comparator. Discusses 
dc accuracy and response time of both. Discusses applications in line receivers, 
double-ended limit detectors, multivibrators, switching regulators, and switching 
power amplifiers. Appendices cover accuracy as a function of component match- 
ing, and test methods. 

Fairchild Application Note 116 (14 pg.) 

16 “A High Speed Dual Differential Comparator— -the MCI 51 4” 

(MC1414,MC1514) 

Describes circuit operation and applications, including level and limit detectors, 
multivibrators, line receivers, sehse amplifiers, zero crossing pulse generator and 
a peak voltage detector. 

Motorola AN-547 (13 pg.) 

17 “Precision iC Comparator Runs from 5V Logic Supply” 

(LM111,LM211,LM311) \ 

Describes the LM111 circuit. Applications: photodiode level detector, zero cros- 
sing detectors, digital interface circuits, multivibrators, oscillators, and a fre- 
quency doubler. Includes application hints. 

National Linear Applications AN-41 (6 pg.) 

1 8 “LM1 39/LM239/LM339 A quad of Independently Functioning 
Comparators” 

(LM139. LM239, LM339) 

Describes LM139 circuit. Applications: comparators with hysteresis, limit com- 
parators with lamp drivers, zero crossing detectors, oscillators, MOS dock driv- 
ers, wide range vCO, AND/NAND gates, OR/NOR gates, multivibrators, time 
delay generators, pulse width modulator, temperature alarm, tape reader and 
peak detector. 

National Linear Applications AN-74 (16 pg.) 

1 9 “Fast Voltage Comparators with Low Input Current” 

(LM102. LM106. LM202, LM206, LM302, LM306) 

Describes use of LM102 to buffer the input of the LM106 comparator. Applica- 
tions: comparators for fast A/D converters , for zero crossing detectors , and for ac 
coupled signals. 

National Linear Applications LB -6 (2 pg.) 

20 “An IC Voltage Comparator For High Impedance Circuitry” 

(LM1‘11,LM211.LM311) 

Describes LM111 circuit and comparison to LM106/LM710. Applications: zero 
crossing detector driving an analog switch, detector for a magnetic transducer, 
comparator for a low level photodiode, and driving a ground-referred load. 
National Linear Applications LB-12 (2 pg.) 
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Comparators (cont) 


1 “Specifying Seiected Op Amps and Comparators” 

Discusses the most common parameters that are tested on operatiopal amplifiers 
and comparators and the relative difficulty of testing on high speed equipment. 
Gives a guideline to tightened specifications. 

National Linear Applications LB-26 (2 pg .) 

2 “Comparing the High Speed Comparators” 

(LM160. LM161. LM260. LM261. LM360. LM361) 

Compares LM360 to /uATBO and LM261 to NE529. Covers application as a peak 
detector for tape and disk file channels and in a high-speed 3-bit A/0 converter. 
National AN-87 (6 pg.) 

3 “Application of Progfammbie Micropower Comparators” 

(L161) 

Describes the device and how to program it. Also describes the effects of prog- 
ramming on AC characteristics, limit, zero crossing , and level detectors; DC to DC 
converter applications. 

Siliconix AN76-7 

4 “A Simple Comparator Using the HA2620” 

See listing under Amplifiers, Operational (Harris) 


Consumer, AM/FM 


5 “A Fully Integrated High Quality AM/FM Stereo Receiver” 

(mA 706, M720, /tiA739. ^753, /jA758, AtA3075) 

Describes receiver using iCs with a comparison to discrete design. 

Fairchild Application Note 328/1 (6 pg.) 

6 “Integrated Circuits For FM Receivers” 

(mA703, /xA753, /uA758, M3075) 

Describes ICs capable of performing ail basic functions of an FM stereo receiver, 
except the front end. Discusses 753 IF block, CA3075 2rid end IF block. 758 
stereo multiplex decoder, 706 audio power amplifier. 

Fairchild Application Note 318 (7 pg.) 

7 “The /iA758, A Phase Locked Loop FM Stereo Multiplex 
Decoder” 

(mA758) 

Gives functional description of this device, including input buffer/amplifier and 
bias supply, demodulator, stereo switch and lamp driver, VCD, frequency divid- 
ers, a pilot phase and amplitude detectors. Discusses operating characteristics, 
testing and alignment. 

Fairchild Application Note 31 9 (1 1 pg . ) 

8 “The /liA732 and /i.A767 Integrated Circuit Stereo Multiplex 
Decoders” 

(/xA732, fiA767) 

Discusses stereo demodulation, stereo/monaur^i switching, and interstation 
audio mute switching sections of these devices. Describes performance charac- 
teristics, external components required, alignment and User options. 

Fairchild Application Note 286 (8 pg.) 

9 “An mA 720— An AM Radio iC” 

(a4A720) 

Describes RF amplifier, oscillator, converter mixer, IF amplifier, AGC detector, 
and regulator of this IC. Discusses applications in automobile and table radios. 
Fairchild Application Note 325 (7 pg.) 

10 “2 Watt Sound System” 

(ITT3701) 

Describes the use of this FM Detector/Amplifier in FM and TV sound systems. 

ITT Semiconductor 3701 Application Note (15 pg.) 

1 1 “Integrated Circuit IF Amplifiers For AM/FM and FM Radids” 

(MC1350, MC1355, MC1357, MFC4010, MFC6010) 

Discusses the use of ICs in four IF anrpijficrs: a high performance FM, a guadra- 
ture detector FM, a composite AM/FM, and an economy model FM receiver. 
Motorola AN-543A (14 pg.) 


Consumer, AM/FM (cont) 


12 “A Complete Monolithic IF Strip for AM/AGC Applications” 

(LM172, LM272) 

Circuit operation of LM172/LM272. Covers application in superheterodyne and 
low frequency T.R.F. receivers. 

National Linear Applications Handbook, AN-15 (6 pg.) 

13 “Scanning Logic for RF Scanner-Receivers Using CMOS 
integrated Circuits” 

See listing imder CMOS (Motorola) 

14 “Audio Handbook” 

See listing under Consumer, Audio (National) 

15 “A Complete Monolithic AM/FM/SSB IF Strip” 

(LM273. LM373, LM274, LM374) 

Discusses LM273/LM373, and LM274/LfM374 IF amplifier/detectors. Includes 
description of FM, SSB, and AM detection. Applications include: FM slope detec- 
tor, double conversion IF strip, and coherent phase locked receiver. Also includes 
application hints. 

National Linear Applications AN-54 (8 pg.) 

1 6 “LM1 800 (LM1 31 0, LM1 31 OE) Phase Locked Loop FM 
Stereo Demodulator” 

(LM1310. LM1800) 

Describes this demodulator and discusses typical performance. 

National AN-81 (11 pg.) . 

1 7 “Low Cost IC Stereo Receiver” 

(LM1800, LM1820. LM3089) ^ 

Describes the complete circuit and performance of an AM/FM/Stereo receiver. 
National AN- 147 (4 pg.) 

18 “FM Remote Speaker Systern” 

Describes an FM transmitter which couples to Its companion receiver thru the 
power lines. The system transmits speech or music and is suitable for home use 
as well as some factory applications. 

National AN'1 46 (4 pg.) 

19 “A.M./S.S.B. Transceivers and Noise Blanking Using SL 
1600 Series Circuits” 

(SL1623, SL1626, SL1640, SL1641) . 

Describes the sub-systems used in AM-SSB transceivers. 

Plessey Semiconductor (10 pg.) 

20 “A S.S.B. Transceiver for Citizens’ Ban Using Plessey 
SL1600 Integrated Circuits” 

(SL1600 series) 

Describes the design of a SSB transceiver. 

Plessey Semiconductor (4 pg.) 

21 “An A.M. Receiver Using the Plessey SL1600 Series” 

(SL1 600 series) 

Describes the design of a simple AM receiver. 

Plessey Semiconductor (7 pg.) 

22 “SL1600 Series Transceiver Applications” 

(SI600 series) 

Discusses simple SSB and multimode transceiver design . 

Plessey Semiconductors (32 pg.) 

23 “4n IC for AM Radio Applications” 

(CA3088) 

Describes CA3088E and application as a basic subsystem in AM broadcast receiv- 
ers, as a 10.7 MHz IF amp, and as a general-purpose amplifier array. 

RCA ICAN-6022 
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Consumer, AM/FM 


1 “Integrated Circuits for FM Broadcast Receivers” 

(CA3005, eA3011, CA3012, CA3013, CA3014) 

Discusses circuits for FM tuner, IF amplifier, limiter, and detector applications. 
RCAICAN-5269 (7 pg.). 

2 *1ntegrated-Circuit Frequency-Modulation IF Amplifiers” 

(CA3012. CA3028) 

Describe CA3012 and CA3028 differential amplifiers and application in IF- 
Amplifier strips. 

RCA ICAN-5380 (7 pg.) 

3 “Application of the RA3089E FM-IF Subsystem” 

(CA3089) 

Discusses stability considerations and following circuits; quadrature-detector, 
audio and AFC, mute, tuning meter and rf-agc, if amplifier/detector system and 
.stereo decoder. Also covers operation at frequencies other than 10.7 MHz. 

RCA ICAN-6257 (8 pg.) 

4 “Integrated-Circuit Stereo Decoder Using the CA3090AQ 
Stereo Multiplex Demodulator” 

{CA3090AQ) 

Gives circuit description. Describes the LC oscillator, reactance, stereo defeat, dc 
coupled flip-flop preamplifier and phase splitter circuits. 

RCAICAN-6259 (10pg.) 


Cdnsumer, Audio 


5 “MOS Circuit for Electronic Organs” 

(S2193, S2470, S5255, S5256) 

Describes the use of ICs for various electronic organ circuits 
American Microsystems AP74-1 0 (7 pg.) 

6 “Applications of the /xA739 and /U.A749 Dual Preamplifier 
Integrated Circuits In Home Entertainment Equipment” 

(/iA739, ftA749) 

Describes circuit operation. Discusses d-c and a-c considerations, compensation 
and noise performance. Covers applications as a stereo tape amplifier, a high 
fidelity phonograph preamplifier, and a TV remote control amplifier. • 

Fairchild Application Note 171 (7 pg.) 

7 “A High Output Power, (5 Watt), Low Distortion, IC Audio 
Amplifier” 

(M706). ' 

/Describes circuit, functions, design considerations of the /lA 706. Discusses ap- 
plication as an audio amplifier with the speaker load connected to ground, with 
the speaker load between supply and output, and discusses use in an FM stereo 
receiver. 

Fairchild Application Note 317 (6 pg.) 

B “Designing a Basic Organ System Using the MK50240” 

(MK50240) 

Describes an organ system using the MK50240 Top Octave Generator for each 
octave. 

Mostek(3pg.) 

9 “LM380 Power Audio Amplifier” 

{LM380) 

Describes the circuit and general operating characteristics. Applications: phono 
arpplifier, bridge amplifier, and intercom. 

National Linear Applications AN-69 (7 pg.) 

10 “Audio Handbook” 

(LM171, LM377, LM378, LM379, LM380, LM381, LM382, LM384, LM386, 
LM387, LM388, LM389, LM390, LM391, LM703, LM1303, LM1310, LM1351, 
LM1800, LM1820, LM2111. LM3011, LM3065, LM3075, LM3089, MM5837) 
Cantains discussions and design particulars on many areas including 
preamplifiers: AM, FM, and Stereo: power amplifiers: controls, networks and 
power supply design— covers practical as well as theoretical aspects. 

National $4.00 (188 pg.) 


Consumer, Audio (cont) 


1 1 “Application of the RCA-CA3007 Integrated-Circuit Audio 
Amplifier” 

(CA3007) 

Describes circuit. Covers application as dual-supply audio driver in a direct- 
coupled audio amp, and as single-supply audio driver in a capacitor-coupled 
audio amp. 

RCAICAN-5037 (4'pg.) 

12 ‘*Use of Analog Delay Lines for Audio Speed Change 
Without Pitch Changes 

(SAD-1024) . 

Describes technique for increasing or slowing the speed of a recording. 

Reticon Application Note No. 112 (4 pg.) 

1 3 “Build a Simple Comb-Filter or Flanger with a 
BucketBrigade Delay Line” 

(SAD-1024) 

Describes a flanger (electronic sound modifier) and what is needed to build one. 
Reticon Application Note No. 113 (4 pg.) 

14 “The ULN-2280 Amplifier” 

(ULN-2280) 

Describes this single power amplifier circuit and discusses applications as a 
low-cost phonograph amplifier, amplifier with tone controls, common mode 
amplifier, full bridge amplifier, and a mono FM receiver. 

Sprague Electric Microcircuit Application Report MAR 73-2 (8 pg.) 

15 “Low-Cost-Dual Class B Driver” 

(ULN-2277, ULN-2278) 

Describes the ULN-2277/78 ICs and describes use in dual 2-watt and dual 15-watt 
amplifiers. 

Sprague Electric Microcircuit Application Report MAR 73-5 (3 pg.) 


Consumer, Medical 


16 “A Personalized Heart-Rate Monitor With Digital Readout” 

(MC1776, MC14013, MC14040, MC14572) 

Describes digital heart-rate monitor using the MCI 776 op amp and CMOS digital 
ICs. 

Motorola AN-714 (4 pg.) 


Consumer, TV 


1 7 “The pt A780, /u,A781 and /xA746 Integrated Circuit Color tV 
Chroma Processing System” 

(mA780, /liA781,/aA746) 

Describes operation of /U.A780 chroma sub-carrier regenerator and /xA781 
chroma IF amplifier. Discusses their application along with the /xA746 chroma 
demodulator as a complete IC chroma processing system for NTSC color TV 
receivers. 

Fairchild Application Note 210 (10 pg.) 

18 “The ^cA746 Color TV Chroma Demodulator” 

(/uA746) 

' Reviews NTSC color system, the requirements and the operation of a chroma 
demodulator. Describes circuit and function of this demodulator which contains 
two doubly-balanced synchronous detectors and a decoder matrix. 

Fairchild Application Note 276 (5 pg.) 

19 “2 Watt Sound System” 

See listing under Consumer, AM/FM (ITT Semiconductor) 


106 


© IC MASTER 1977 





APPLICATION NOTE DIRECTORY 


LINEAR 


Consumer, TV (cont) 


1 “Television Video IF Amplifier Using Integrated Circuits” 

(MC1330. MC1350, MC1352, MC1353) 

Discusses requirements of the video IF section of a TV receiver. Describes 
MC1 350/2/3 amplifier and MC1330 detector circuits. Includes design for a practi- 
cal TV IF amplifier and detector. 

MotorolaAN-545 (11 pg.) 

2 “Video Amplifier Design: Know your Picture Tube 
Requirements” 

Describes video systems designed to alleviate design compromises associated 
with driving a unitized gun picture tube. 

Motorola AN-761 (26 pg.) 

3 “Hybrid Modules For CATV Line Extender and Trunk 
Amplifiers” 

(MHW560. MHW561, MHW562) 

Covers circuit, packaging, and thermal considerations of MHWSSO/l/and 2 hybrid 
modules. 

Motorola AN-563 (5 pg.) 

4 “A Synthetic Spectrum Tuning Systerri for TV” 

Describes a tuning system which generates a complete spectrum of TV channel 
markers to achieve precise tuning on any Channel- 
Motorola AN-739 (12 pg.) 

5 “Television Horizontal APC/AFC Loops: The Last 10 
Percent” 

Discusses some of the common piroblems that may be encountered in the design 
of Horizontal APC/AFC loops and methods to avoid or overcome them. 

Motorola AN-727 (15 pg.) 

6 “A Disassociated Intercarrier Television Video IF Amplifier” 

(MC1331) 

Discusses a video IF system using the MCI 331 low level multiplier detector. 
Motorola AN-751 (9 pg.) 

7 “A Medium Cost PLL Varactor Tuning System Utilizing 
dff-the-Shelf Logic” 

Describes a frequency domain tuning scheme for varactor TV tuners. 

Motorola AN-729 (14 pg.) 

8 “A Phase-Locked Loop Tuning System for Television” 

Describes a frequency domain tuning system using direct digital count down of 
the local oscillator. 

Motorola AN-744 (10 pg.) 

9 “An approach to a Low-Noise TV IF System” 

(MC1331) 

Discusses W system noise figure and system trade offs, a technique to measure 
the IF contribution and ways to minimize the IF noise. 

Motorola AN-765 (8 pg.)< 

1 0 “The MCI 323— A fully Programmable Demodulator” 

(MC1323) ^ 

Describes operation of this NTSC demodulator and use with various picture tube 
phosphors, especially color temperature D6500. 

Motorola AN-763 (16 pg.) 

11 “Application Of the RCA-CA3044 and CA3044V1 Integrated 
Circuits In Automatic-Fine-Tuning Systems” 

(CA3044) 

Describes circuits, operating characteristics and dynamic performance of this 
wideband amplifier for AFC applications. 

RCAfCAN-5831 (5 pg.) 

12 “Feedback-Type Volume-Control Circuits for RCA-CA3041 
and CA3042 Integrated Circuits” 

(CA3041, CA3^2) 

Describes several types of volume controls for television receivers using these 
ICs, with a detailed discussion of feedback control. 

RCA ICAN-5841 (4 pg.) 


Consumer, TV (cont) 


13 “A Single 1C for the Complete PIX-IF-System in TV 
Receivers” 

(CA3068) 

Gives a detailed description of the circuit functions of the CA3068 and its use in 
color and b/w TV receivers. 

RCA ICAN-6303 (17 pg.) 

14 “A Flexible Integrated-Circuit Color Demodulator for Color 
Television” 

(CA3067) 

Describes circuit operation of the CA3067, including its output amplifiers, de- 
modulator, demodulator preamp, and tint control amplifier. Describes use of this 
circuit in a red-green-blue system. 

RCAlCAN-6724 (8pg.) ' , 

1.5 “Application of the CA3126Q Chroma-f^rocessing 1C Using 
Sample-And-Hold Circuit Techniques” 

(CA3126Q) 

Detailed circuit description of this device, which requires only one adjustment; a 
trimmer capacitor to tune the crystal filter. Discusses performance data, the 
phase detector, sample and hold circuits, the VCO loop, first chroma amplifier 
and ACC servo loop, and the second chroma amplifier. 

RCA ICAN-6247 (8 pg.) 

1 6 “Description and Application of the RCA-CA31 20E 
Integrated-Circuit TV-Signal Processor” 

(CA3120) 

Describes the operation and application of this device which includes TV video 
noise processor, age and sync separator circuits. 

RCA ICAN-6302 (9 pg.) 

17 “An Approach to a Unified Chroma System” 

Describes design approach that will eventually allow fabrication of a complete 
single-chip chroma system. 

Sprague Electric TP 74-3 (9 pg.) 

18 “An Integrated Two-Watt Sound System For Television 
Applications” 

(ULN-2211) 

Describes the design and use of the ULN221 1 limiter-detector-amplifier. 

Sprague Electric TP 72-05 (9 pg . ) 

1 9 “The Type ULN-221 4 TV-Sound System” 

(ULN-2214) 

Detailed discussion of the design and performance characteristics of this FM 
limiter-detector-amplifier circuit. 

Sprague Electric TP 75-4 (17 pg.) 


Converters 


20 “Analog-Digital Conversion Handbook” 

• This book covers most aspects of A/D and D/A converters including designing, 
testing and applying them. It also covers data systems, Instrumentation 
amplifiers, muttiplexers and sample-holds. 

Analog Devices $3.95 (400 pg.) 

21 “Beckman Model 845 Digital-to-Analog Converter” 

(845) 

Discusses basic D/A converter performance including interface and transfer 
characteristics, then covers the performance of the 845 series. 

Beckman Instruments (9 pg.) 

22 “Sample and Hold, Or High-Speed A/D Converters, How Do 
You Decide?” 

Uses 64-channel digital data-acquisition system as an example to discuss 
tradeoffs between converters. Covers dependency of sampling rate on input 
band widths, evaluation of system error budgets, and determination of the 
maximum system aperture. 

Burr-Brown AN-56 (4 pg.) ^ 
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Converters (cont) 

Converters (cont) 

. 1 “D/A Converter Differential Linearity Error — It Really Shows . 
Up” 

Discusses differential linearity, the difference in analog output for a change bet- 
ween two successive digital input codes. Gives graphs of two examples with the 
same linearity specification. 

Burr-Brown AN-58 (2 pg.) 

2 “Don’t Forget D/A Converter Tempco” 

Discusses offset, gain and linearity drift with temperature. 

Burr-Brown AN-59 (3 pg.) 1 

3 “Principles of Data Acquisition and Conversion” 

Discusses basic principles of analog to digital systems including sampling rate, 
aperture error, accuracy, resolution, throughput, and codes. 

Bu rr- Brown AN-79 (5 pg.) 

4 “FX-209 AP Notes” 

(FX-209) 

Describes use of the FX-209 delta modulation analog to digital converter as an 
AGC amplifier, audio delay line and as an audio scrambler. 

CMA(6pg.) 

5 “Graphs Give Aperture Time Required for A-D Conversion” 

Presents two graphs, aperture tirrie versus rate of voltage change and versus 
frequency, for resolutions from 4 to 16 bits. 

Datel Technical Note V-14 (4 pg.) 

6 “Know your Converter Codes” 

Describes the various A/D and D/A converter codes. 

Datel Bulletin V- 12 (6 pg.) 

7 “Applications of the /iiA9650 4-Bit High Speed Precision 
Current Source” 

(9650) 

Describes electrical characteristics, input circuit design considerations, basic 
biasing. Covers applications, including 8, 10, and 12-bit D/A and A/D converters, 
sample and hold circuits, servo or tracking converterr and voltage-to frequrjcy 
converters. 

Fairchild Application Note 324 (15 pg.) 

8 “Counter Type A to D Converter” 

(H1 1080) 

Circuit details of an A to D converter employing a unidirectional digital counter and 
the HI-1 080 eight-bit D to A converter to generate a ramp voltage. 

Harris Applfcation Note 512 (3 pg.) 

9 “DIgital-to-Analog Converter Applications” 

(Ht1080, Hi1085) 

Operating modes and applications of HI-1080 converter, which features resistor 
ladder network and switching devices on same chjp. Discusses cascaded D to A 
converter as well as up-down counter and successive approximation A to D 
converters. 

HarriiS Application Note 511 (7 pg.) 

10 “A-8400 User Guide” 

(A840b) 

Theory, circuit details, operation, and design examples of this v/f and f/v conver- 
ter. 

Intech (18 pg.) 

1 1 “Digital To Analog Converter Circuits Using the 801 8A” 

(8018A, 8019A, 8020A) 

Discusses D/A converters, both in general and their electrical specifications. 
Describes circuit operation for 8018A and covers its expansion to 8 and 12 bit 
units. Also discusses generating reference currents using zeners, pnp transistors 
or high-gain operational amplifiers as references. Describes system interface 
requirements. 

Intersil Application Bulletin AGIO (8 pg.) 

12 ‘‘Voltage Transients (Glitches)” 

(MN3008) 

Discusses D/A converter analog voltage spikes appearing in the output following a 
change of input code. 

Micro Networks AN- 101 (2 pg^) 

13 “Truncation of A/D Converters”^ \ 

Describes how to reduce or to program the number of bits converted. 

Micro Networks AN- 102 (2 pg!) 

14 “When Should a Sample Hold Amplifier Be Used?” 

Covers the use of sample-hold amplifiers with A/D converters. Discusses use with 
dynamically changing signals and the droop rate of the sample-hold circuit. 

Micro Networks AN-103 (2 pg.) 

1 5 “MN31 Z Connections for Bipolar Output’! 

((MN3T2) 

Shows use of an external op amp to convert a unipolar output to bipolar. 

Micro Networks AN- 104 (2 pg.) 

16 “Serial to Parallel Conversion” 

(MN502, MN5200, MN5210) 

Covers timing considerations in the conversion of A/D converter output from 
serial to parallel form. / 

Micro Networks AN-106 (2 pg.) 

17 “Simplifying the Digital to Analog Converter through Hybrid 
Technology” 

Considers baste design problems of D/A converters and gets into hybrid design. 
Includes construction techniques, specifications and testing. 

Micro Networks (10 pg.) 

18 “Analog-To-Digital Cyclic Converter” 

(MC1456) 

Discusses circuits and operation of medium speed-medium accuracy converter 
that uses .successive approximation technique in which unknown analog input 
voltage is successively compared to reference voltage to determine each bit of 
digital output. A comparison of gray and binary code operation and an error 
analysis are provided. 

Motorola AN-557 (10 pg.) 

19 “A Single Ramp Analog*T6-Digital Converter” 

Discusses an A/D converter which incorporates a calibration cycle to insure 12 bit 
accuracy. Briefly covers errors encountered in the converter described. 

Motorola AN-559 (9 pg.) 

20 “Generate Custom Waveforms Digitally” 

(MC1406, MC1458, MC74193) 

Describes method using a read only memory and off-the shelf IDs, Including 
MC74193 TTL up-down counter, MC1406L D/A converter, and MC1458CP, which 
acts as output buffer and polarity switch. Applications include standard as well as 
non-standard waveforms. 

Motorola AN-589 (5 pg.) 

21 “High Speed Digital-To-Analog and Analog-To-Digital 
Techniques” 

Gives overview that includes voltage and current output D/As; parallel (flash), 
tracking, successive approximation, and parallel ripple A/Ds as well as nonsyn- 
chronous and synchronous VTF A/D, Glossary of terms. 

Motorola AN-702 (14 pg.) 

22 “Anaiog-To-Digital Conversion Techniques” 

Discusses open-loop and feedback techniques; frequency, pulse width, cascade, 
ramp, counter, successive approximation, multiple comparison subranging, non- 
linear conversion, double and triple ramp conversion. 

Motorola AN-471 (21 pg.) 

i • 
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Converters (cont) 


1 '‘Successive Approximation A/D Conversion” 

(MCI 4 O 8 , MC14559) 

Describes advances in successive approximation techniques with emphasis on 
SARs (Successive Approximation Registers.) Shows both a norma! and a high 
speed A/D using these methods. 

Motorola AN-7t6 (8 pg.) ^ 

2 “Analog-TO’Digital Conversion Techniques with the M6800 
Microprocessor System” 

See listing under (Microprocessor) Systems (Motorola) . - 

3 “Binary D/ A jConverters Can Provide BCD-Coded 
Conversion” 

See listing under (Digital) Converters (Motorola). 

4 “Binary-to-BCp and BCD-to-Binary Conversion with 
Complex IC Functions” 

See lining under (Digital) Converters (Motorola) 

5 “Applications of the MCI 405/MCI 4435 in Digital Meters” 

See listing under Instrumentation (Motorola) 

6 “Logarithmic Converters” 

See listing under Amplifiers, Operational. (National) 

7 “Data Acquisition System Interface to Computers” 

(AD1200, AD1210, MM5357) 

Compares three configurations for multiple input analog to digital converter 
systems— Random Addressed Multiplexed, Parallel Conversion, and Multiplexed 
with Memory. Gives detailed comparisons of costs, A/D and interface require- 
ments. 

National AN 159 (18 pg.) 

8 “Digitaf Voltmeters and the MM5330” 

(MM5330) 

Describes basic counting techniques for building digital voltmeters and shows 
how the MM5330 can be^sed in a dual slope system. 

National AN-155 (8 pg.) 

9 “Specifying A/D and D/A Converters” 

Explains and defines the data sheet terms for these converters. 

National AN- 156 (6 pg.) 

10 “Low Cost, High Speed Analog-to-Digital Conversion with 
thel)AC408” 

(DAC-08) 

Discusses the successive approximation technique to A/D and describes three 
designs with conversion times of 1 . 2, and 4 sec. 

Precision Monolithics AN-16 (7 pg.) 

1 1 “A Low Cost, Easy-to-Build Successive Approximation 
Analog-to Digital Converter” 

(DAC-100. CMP-01) 

General discussion of feedback A/D converters. Operation of A/D converter capa- 
ble of 8-bit conversions in 6 us. The system is expandable to 10-bit resolution. It 
uses DAC100,,CMP-01 , and a successive approximation register. 

Precision Monolithics AN-11 (8 pg.) 

12 “Interfacing Precision Monolithics Digital-to-Analog 
Converters with CMOS Logic” 

(DAC-100, DAC-01) 

Analyzes input circuits of these DACs and CMOS Interfaces. Describes a complete 
I 10-bit DAC and an 8 bit A/D. " 

Precision Monolithics AN-14 (4 pg.) 

13 “A Low Cost, High-Performance Tracking A/D Converter” 

(DAC-100, CMP-01) 

Basic operation of 8-bit tracking converter that uses DAC100 series 10-bit D/A 
converter, CMP-01 series comparator, and 4-bit MSI up/down counters. 
Precision Monolithics AN-6 (8 pg.) 


Converters (cpnt) 


14 “DAC-08 Applications Collection” 

(DAC-08) 

Discusses the dual output, and high compliance. Covers use in a CRT display 
driver, bridge transducer control system, A/D coTTverter, waveform generator, 
digital additlon/subtractioni with analog output, digital attenuator and microp- 
rocessor controlled A/D converter. 

Precision Monolithics AN- 17 (12 pg.) 

15 “Strobing the DAC-08 under Logic Control” ^ 

(DAC-08) 

Gives connections for strobing the output of this DAC 
Precision Monolithics AB-001 (1 pg.) 

1 6 “Digitai-to- Analog Conversion Using the RCA-CD4007A 
COS/MOSIC” 

(CD4007A) 

Discusses resistance networks for DAC’s and a voltage-follower amp for single- 
supply operation. Describes a 9-bit COS/MOS DAC. 

RCA ICAN-6080 (6 pg.) 

17 “The 4151 Voltage to Frequency Converter” 

(RC4151, RM4151, RV4151) 

Describes various uses of this v/f and f/v converter. 

Raytheon Semiconductor Application Note (8 pg.) 

1 8 “Function and Application of 3 1/2 Digit A/D Converter Set” 

(LD110, LD111) , 

Describes the operation of the LD110 digital processor and the LD111 analog 
processor. Various DVM circuits are shown Including circuits for ratio, current, ac 
voltage and frequency measurements. A detailed error analysis Is provided. 
Slliconix Application Note AN74-1 (12 pg.) 

19 ‘‘Applying the LD1 30 ± Digit A/D Converter” 

(LD130) 

Discusses device features and its use in displays, interface, and instrumentation. 
Slliconix AN76-5 (16 pg.) I 

20 “Using thq 4130 ADC Series, 4855 Sample-Hold, and the 
4550 Multiplexer in High Speed Data Acquisition Systems” 

(4130,4855.4550) 

Analyzes various system configurations and discusses design considerations. 
Teledyne Philbrick AN-19 (7 pg.) 

21 “Solve Your Measurement Problems” 

Discusses v/f and f/v converters and their use In data acquisition problems. 
Teledyne Philbrick AN-20 (6 pg.) 

22 “Designing High Speed Data Acquisition Systems” 

Discusses the basics of data acquisition systems; focusing on sample-and-hold 
circuits and multiplexer modules. 

Teledyne Philbrick AN-21 (12 pg.) 

23 “How to Specify and Test Voltage to Frequency and 
Frequency to Voltage Converters” 

Defines device parameters, specifications, and test techniques. 

Teledyne Philbrick AN-22 (4 pg.) 

24 “Specifying and Testing Analog to Digital Converters” 

Defines the basic parameters, specifications, and test methods. 

Teledyne Philbrick AN-24 (7 pg) 


Drivers 


25 “PIN Diode Drivers” 

See listing under Switches. (National) 
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Drivers (cent) 

— ^ ^ ^ 

1 “CMOS Line Drivers” 

States reasons for using CMOS line drivers. 

2 National AN- 158 (4 pg.) 

‘tDriver Circuits for the JFET Analog Switch” 

See listing under Switches. (Siliconix) 

3 “Logic to Power Converter Circuits” 

(400-series, 500-series) 

Covers the operation of the 400 and 500 high current driver series. 

Sprague Electric TP 71-3 (6 pg.) ^ 

4 “Monolithic Memory Driver” 

(SN75324) 

Describes this monolithic memory driver and illustrates its use in addressing and 
driving a magnetic memory. Notes on circuit-board precautions and proper opera- 
tion are provided. 

Texas Instruments Application Report CA-107 (6 pg.) 


Followers 


5 “A Fast Integrated Voltage Follower with Low Input 
Current” 

(LM102) 

Circuit description. Use of the LM102 for analog commutator, sample and hold, 
ac amplifier and active filter applications. 

National Linear Applications Handbook, AN-5 (1 1 pg.) \ 

6 “The LM110— An Improved 1C Voltage Follower” 

{LM110,LM210,LM310) 

Compares LM102 and LM110 circuits. Shows diagrams of LM110 as a high pass 
active filter, high Q notch filter, bandpass filter, and low drift sample and hold 
circuit. j 

National Linear Applications LB- 11 (2 pg.) 

7 “Monolithic Operation Amplifiers — The Universal Linear 
Component” 

See Amplifiers. Operational (National) 

8 “Applications for a New Ultra-High Speed Buffer” 

(LH0033, LH0033C) 

Describes LH0033 fast voltage follower/buffer. Applications; high speed dual limit 
comparator for MOS logic, instrumentation shield/line driver, high speed sample 
and hold circuit, 4.5 MHz. notch filter, high input impedance AC coupled amplifier, 
output buffer. 

National Linear Applications AN-48 (4 pg.) 


General 


9 “Nonlinear Circuits Handbook” 

Covers principles, circuits, performance, specifications, testing and applications 
for multipliers, dividers, squares, log circuits, multifunction and rms-to-dc con- 
verters. 

Analog Devices $5.95 (535 pg.) 

10 “Custom 1C Design Using FL Technology” 

See DigitaLPL (Exar) 

11 “Radiation Testing of Linear Microcircuits” 

/uA709, /aA710, iLtA711) 

Describes tested performance of /u,A702 and /uA709 operational amplifiers and 
/LtA710 and mA 711 comparators after having been irradiated with fast neutrons of 
energies greater than 0.01 MeV. 

Fairchild Application Note 195 (13 pg.) 


■t 


General (cont) 


12 “Solid State Gas/Smoke Detector Systems” 

Describes semiconductor and ionization chamber systems with some discussion 
of the use of these with CMOS ICs. 

Motorola AN-735 (9 pg.) 

13 “CMOS Linear Applications” 

See listing under (Digital) 

CMOS National 

14 “Constant Current LED” 

See listing under Regulators (National) 

15 “MOS Analog Function Generator” 

Describes using MOS devices to construct an Analog Function Generator. The 
coding is stored in ROM. 

National MOS Brief 3 (2 pg.) 

16 “Surface Acoustic Wave Technology” 

Presents surface acoustic wave fundamentals and use In delay lines, pulse com- 
pression filters, bandpass filters, oscillators and discriminators. 

Plessey Semiconductor (10 pg.) . 

17 “Solid-State Devices Manual” 

Provides tutorial information on discrete devices and ICs, with emphasis on 
consumer, hobbyist and experimenter applications. 

RCA SC-16 $5,00 (750 pg.) 

18 “IMP-16LDMA— WhatItlsandHowtoUselt” 

(IMP-16) 

Discusses general theory of the DMA Bus, gives examples of priority expansion 
and data transfer. 

National AN-135 (6 pg.) / 

19 “Linear Applications, Vol 1” 

Feb. 1973, includes National application notes (AN) 1-6, 8, 10, 13, 15, 20, 21, 
23, 24, 28-34, 38, 41, 42, 46, 48, 49, 51 , 53, 54, 56, 63, 64, 69-72, 74, 75 and 
Linear Briefs (LB) 1-20, individually described elsewhere. National $4.00 (432 

pg) 

20 “Linear Applications, Vol 2” 

Includes National application notes (AN) 79, 81, 82, 87, 88, 97, 103, 104, 110, 
115, 116, 125, 129, 132, 146, 147, 151, 153, 154, 156, 161, 162 and Linear 
Briefs (LB) 1-34, individually described elsewhere. 

National $4.00 (256 pg.) 

21 “Linear Integrated Circuits” 

Basic circuitvpiements, fabrication, packaging, and interconnection techniques are 
discussed. Data and application information on RCA linear IC’s is included. 

RCA IC-41 $2.50 (416 pg.) 


Industrial Control 


22 “Electronic Controller with an Equilibriunri Sustaining 
Mode” 

(3500 series) 

Discusses a controller formed with two operational amplifiers in a pulse width 
modulation circuit with feedback. The feedback operates from a heater hrough the 
medium being heated to sense amplifiers. 

Burr-Brown AN-63 (2 pg.) 

23 “Sequential Industrial Contol Using the iM5200 FPLA” 

(IM5200) 

Describes theory and advantages of using this FPLA, Example included. 

Intersil Application Bulletin MB0001 (6 pg.). 
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Industrial Control (cont) 


1 ‘‘Variable Speed Control System For induction Motors” 

(MC673, MC688) 

Describes control scheme implemented with discrete components and 1C logic 
coupled by an LED and a photo transistor. Gives example of a circuit used to drive 
a Class F, 60 Hz, permanent-split, capacitor induction motor with a 13 oz. in. load 
rating. 

Motorola AN-575A (5 pg.) 

2 “A ROM-Digital Approach to PWM-Type Speed Control of 

AC Motors” ^ 

Describes a pulse width modulation scheme to control motor speed. Shows a 
CMOS-ROM system to provide variable frequency drive for 1 , 2, or 3 phase 
motors. ^ , 

Motorola AN-733 )12 pg.) 

3 “A Variable Frequency Control for Sdh Induction Motors” 

Describes a variable frequency, variable voltage drive system for 3-phase induc- 
tion motor controls. 

Motorola AN-766 (10 pg.) 

4 ‘‘Temperature Measurement Method Based on Matched 
Transistor Pair Requires No Reference” 

(MAT-01. OP-10) 

Discusses properties of matched transistor^ pairs, then describes temperature 
measuring systems built with a matched pair, constant current sources, and a 
differential amplifier (OP-1 0) 

Precision Monolithics, AN-12 (8 pg.) 

5 ‘‘Signetis Analog Manual” 

{aa723, LM381, LM382, MC1488. MC1489, MC1496. PA239, ULN2111. 521, 
5 ^, 526, 527, 529. 540, 542, 550, 555, 560, 561, 562, 565, 566, 569, 592) 
Covers linear IC processing and design, operational amplifier characteristics and 
applications, voltage regulators, interface circuits, timers, communications cir- 
cuits, consumer circuits, phase locked loops, and DMOS devices (314 pg. ) and 
data sheets (321 pg) | 

Signetics $5.95 (635 pg.) 


instrumentation 


Also see Converters 

6 ‘‘Monolithic Thermal Converter Permits Wideband RMS AC 
Measurement” 

Describes (4131 ) monolithic thermal converter with a matched pair of npn. transis- 
tors and diffused resistors. Discusses application as rms to dc converter and 
rms-voltage regulation. 

Burr-Brown AN-76 (6 pg.) 

7 ‘‘Application Notes AN-205” 

(FX205) 

Describes use of the FX205 psuedo sinewave generator as a tone generator, 
tone-burst generator, a divide by eight sinewave source and an fsk generator. 
Consumer Microcircuits of America AN-205 (16 pg.) 

8 ‘‘A Digital Voltmeter Using the AY-5-3507” 

(AY5-3507) 

Gives schematics for the analog section, reference voltage generator, clock Oscil- 
lator, and display circuitry required in addition to this logic IC to build a 372 digit 
voltmeter. 

General Instrument Microelectronics (5 pg.) 

9 “A Precision Waveform Generet^r and Voltage Controlled 
Oscillator” 

(8038) 

Discusses the 8638 circuit and operation. Covers external adjustments, power- 
supply connections, frequency modulation, sweeping, and use in phase locked 
loops. 

Intersil Appliqation Bulletin A01 2 (8 pg.) 


Instrumentation (cont) 


10 ‘‘A Synchronously Gated N-Decade Sweep Oscillator” 

(MC838P, MC856P, MC3061P) 

Describes prototype oscillator that can be swept over five decades. Discusses 
options that allow preselection of ^ny one, two or five frequency decades between 
10 Hz and 10 MHz, whether sequential or not. 

Motorola AN-540 (13 pg.) 

1 1 ‘‘Applications of MCI 4d5/MC1 4435 in Digital Meters” 

(MC1405, MC14435) 

Provides a detailed applications reference for this two chip, dual slope A/D con- 
verter system. 

Motorola AN-748 (18 pg.) 

12 ‘‘A 3V2 Digit DVM Using an Integrated Circuit Dual Ramp 
System” 

(MC1405, MC14435) 

Describes a complete digital voltmeter based on the MC1405/14435 device pair. 
Includes Input buffers and autopolarity. 

Motorola AN-746 (6 pd.) 

13 “Generate Custom Waveform Digitally” 

See listing under Converters. (Motorola) 

14 ‘‘A Fully Differential Input Voltage Amplifier 
(Instrumentation Amplifier)” 

(LM3900) 

Describes operation of instrumelftation amplifier built with LM3900. Also shows 
how a transducer bridge amplifier system can be developed with LM3900. 
National Linear Applications LB-20 (2 pg.) 

15 ‘‘Precise Tri-Wave Generation” 

(LM118, LM119) 

Describes triangle-wave generator consisting of the LM118 integrator and two 
LM119 comparators. Discusses applications including VCD, regulator and opera- 
tional amplifier testing. 

National Linear Brief-23 (2 pg.) 

16 ‘‘Solid State Altimeter for Transponder Applications” 

(LX3702) 

Describes a solid state altimeter using a pressure transducer. Thp unit provides an 
altitude transmission code for use with transponders, plus digitel readout. 
National Transfucer Handbook AN- 109 (8 pg.) 

17 ‘‘Wide Range Function Generator” 

Construction a function generator for sine waves as well as square and triangular 
waveforms that operates below 10 Hz up to 1 MHz, with usable output to approx- 
imately 2 MHz. Design technique; circuit design, and construction directions. 
National AN-115 (4 pg.) 

18 ‘‘Build an Autoranging DMM with the Ld130 A/D Converter” 

(LD130) 

Discusses the construction of a DMM using the device. 

Siliconix DA76-3 (7 pg.) 

1 9 ‘‘Opto-Electrbnic Fault Indicator for Logic Circuits” 

Proposes use of visible-light-emitting-diodes (VLEDHs) as logic indicators. Dis- 
cusses VLED characteristics, applications and typical circuits. 

Texas Instruments Application Report CA-153 (4 pg.) 

20 ‘‘EPN2100 Thermal Printer” 

(EPN2100) 

Detailed discussion of this solid state thermal printer and its interface require- 
ments. 

Texas Instruments Application Report CA-1 63 (6 pg.) 
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Instrumentatioh (cont) 


1 “EPN2500 Thermal Printer” 

(EPN2500, SN74492, SN74495, TMS2502) 

Discusses this thermal printer and its interface requirements. Includes a descrip- 
tion of the SN75495 Row Driver and the SN75492 Digit Driver to interface the 
printhead to MOSFET logic circuits, and the TMS2502 character generator for 
providing alphanumeric characters. 

Texas Instruments Application Report CA-175 (10 pg.) 


Modulators 


2 ‘*MC1 596 Balanced Modulator” 

(MC1496, MC1596) 

Describes device operation and applications, Including modulators and demod- 
ulators for AM, SSB, and suppressed carrier AM; frequency doublers; and HFA/HF 
double balanced mixers. 

Motorola AN-531 (12 pg.) 


Multipliers 


3 *‘AD530 Complete Monolithic Multiplier, Divider, Square 
Rooter” 

(AD530) 

Describes the device, its circuit, external connections and adjustments. Applica- 
tions include use in a precision rectifier, a phase sensitive demodulator, an 
automatic level control, a voltage controlled filter, a voltage controlled oscillator, 
an amplitude modulator and a frequency discriminator./ 

Analog Device Technical Bulletin (11 pg.) 

4 ”A Practical Guide to Applying IC Multipliers” 

Describes theory, gives definitions, covers use in dividers, squares, vector sum- 
mation, rms to dc conversion, 20 oscillator, and balanced modulators. 

Analog Devices (11 pg.) 

5 ” Reducing the Total Error of the AD530, AD531 , AD532, and 
AD533 Multipliers” 

(AD530, AD531, AD532, AD533) 

Describes method of empirically reducing errors using external resistors. 

Analog Devices Application Brief (2 pg.) 

6 “Analog Modules Multiply User’s Options^’ 

Discusses various types of multipliers, logarithmic converters, dividers and 
square rooters, peak detectors and comparing circuits. Applications: electron 
beam welder, 3-mode, carriage control, position control, fog visiometer, optical 
V measuring system, and lab pressure standard. 

Burr-Brown AN-55 (6 pg.) 

7 “A Primer on Analog Multiplier Specifications” 

Discusses dc and dynamic performance specifications, including output and input 
offset, gain error, linearity, small signal and full power frequency response, 
output slewing rate, and settling time. 

Burr-Brown AN-51 (6 pg.) 

8 “Using IC Multipliers” 

Covers the use as a divider, square root generator, polynomial generator, sine 
generator, voltage tuned filter. Cites some applications where other ICs should be 
chosen. 

Burr-Brown AN-73 (4 pg.) 

9 “Analog Shaping” ^ 

(4301) 

Describes the use of the 4301 multifunction circuit which has the transfer function 
XY/Z. Includes rms to dc conversion, exponentiation, trigonometric functions, 
vector computation, and use as a log amp. 

Burr-Brown AN-70 (5 pg.) 


Multiplier^ (cont) 


10 “Analysis and Basic Operation of the MCI 595” 

(MC1495, MC1595) 

Gives equations for the analysis of this linear four-quadrant multiplier and discus- 
ses characteristic performance. Covers multiplication, division, mean squares, 
square roots, roots and powers. 

Motorola AN-489 (14 pg.) 

11 “Wideband Amplifier/Multiplier” 

(SG1402) 

Operation and applications of the SG1402. Describes use as a single-ended 
variable gain amplifier, a modulator, and a demodulator. 

Silicon General Linear IC Product Guide (4 pg.) 


Phase Locked Loops 


1 2 “Precision PLL System Using the XR2207 and the XR2208” 

(XR2207, XR2208) 

Defines phase locked loop parameters and describes thlis two-chip PLL system. 
Includes circuit interconnections for both single supply and split-supply opera- 
tion. Also gives PLL design equations. 

ExarTB-1002 (6pg.) 

13 ‘The /LtA758, a Phase>Locked Loop FM Stereo Multiplex 
Decoder” 

See listing under Consumer, AM/FM . (Fairchild) 

14 “Introduction to the Phase Locked Loop” 

(HA-2820) 

General discussion of phase locked Ibops. Describes .applications including a 
bandpass filter, FM receivers, data modems and synchronizers, a motor soeed 
control, and a frequency synthesizer. Discusses features of HA-2800 and 2820 
PLL. 

Harris Application Note 601 (7 pg.) 

15 “A General Analysis of the Phase Locked Loop” 

Discusses a linear model, stability considerations and steady state response for 
phase locked loops. 

Harris Application Note 602 (8 pg.) , 

16 “The HA-2820/2825 Low Frequency Phase Locked Loop” 

(HA-28.20, HA-2825) , 

Explains circuitry of these phase locked loops in 0.1 Hz to 3 MHz operation. 
Discusses methods for obtaining parameters of a linear model from device’s 
performance curves. External connections are illustrated with an FM demodulator 
circuit. 

Harris Application Note 605 (7 pg.) 

17 “A Frequency Synthesizer For Aircraft Automatic Direction 
Finding Systems” 

(MC4016, MC4044, MC1658) 

Describes a phase locked loop frequency synthesizer, which includes a MC4016 
programmable decade counter, a MC4044 phase detector, and a MC1658 voltage 
controlled multivibrator. 

Motorola AN-594.(10 pg.) 

18 “A New Generation Of Integrated Avionic Synthesizers” 

Discusses several different types of servo phase locked loop systems and de- 
scribes a synthesizer for avionic equipment: 

Motorola AN-553 (9 pg.) 

19 “MTTL and MECL Avionics Digital Frequency Synthesizer” 

Describes phase detector, emitter coupled oscillator, prescaler, programmable 
counter and giver phase locked loop analysis, for a 118 MHz to 13j6 MHz synth- 
esizer. j 

Motorola AN-532A (10 pg.) 
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Phase-locked Loops (cont) 


1 “Phase-Locked Loop Design Fundamentals” 

(MC4016, MC4024, MC4044, MC4316, MC4324, MC4344) 

Outlines fundamental design concepts for phase locked loops implemented with 
ICs. Gives equations using Laplace Transforms needed to evaluate the basic loop 
performance and briefly describes a design using MC4000 series devices. 
MotorolaAN-535 (11 pg.) 

2 “An ADF Frequency Synthesizer Utilizing Phase-Lock-Loop 
ICs” 

{MC1648, MC3062, MC4016. MC4018, MC4044, MC7400) 

Describes circuit for a synthesizer suitable for the local oscillator function in 
aircraft Automatic Direction Finder equiphient. Covers programming, trouble 
shooting, power supply requirements, performance, circuit modifications, and 
circuit construction. 

Motorola AN-564 (9 pg.) 

3 “Crystal Switching Methods for MCI 2060/MCI 2061 
Oscillators” 

(MC12060, MC12,061) 

Discusses methods of using diodes as rf switches to select crystals for these 
oscillators. The techniques are useful for electronic selection of one of a group of 
Crystals with minimum distrubahce to the series resonant frequency of the 
selected crystal. 

Motorola AN-756 (5 pg.) 

4 “A Medium Cost PLL Varactor Tuning System Utilizing 
Off-the-Shelf Logic” 

See listing under Consumer, TV (Motorola) 

5 “A Phase-Locked, Loop Tuning System for Television” 

See listing under Consumer, TV (Motorola) 

6 “The Phase Locked Loop 1C as a Communication System 
Building/Block”' 

(LM565, LM1496, LM1596) 

Discusses basic phase locked loop operation, design considerations, noise per- 
formance and describes the LM565 circuit. /Applications; IRIG channel demod- 
ulator, FSK demodulator, and weather satellite picture demodulator. 

National Linear Applications AN-46 (12 pg.) 

7 “SL650 Phase-Locked Loop Applications” 

(SL650, SL&51) 

Describes the circuit and application of this device that can operate to 0.5 MHz. 
Applications: Modulators-AM, FM, FSK, PAM, SCAM, tone burst, phase shift, 
delta, PWM, Waveform Generators-sine, triangle, mark/space ratio, staircase; 
Demodulators; Modem Systems, and a Digital Voltmeter. 

Plessey Semiconductor SL650 Applications (32 pg.) 

8 “Low-Power Digital Frequency Synthesizers Utilizing 
COS/MOSICs” 

(CD4000 Series) 

Reviews digital phase-locked loops. Describes their implementation with CMOS 
for use in FM receiver synthesizers, both heterodyne and prescaling types. , 
RCAICAN-6716(15pg.) 

9 “The RCA COS/MOS Phase-Locked-Lopp— A Versatile 
Building Block for Micro-Power Digital and Analog 
Applications” 

(CD4046) , , 

Discusses fundamentals of phase-locked-loops. Presents a detailed description of 
the CD4046A. Describes applications, including FM demodulators, frequency 
synthesizers, split-phase data synchronizers and decoders, and lock detection. 
RCA ICAN-6061 (8 pg.) 

10 “Applications of the, COS/MOS CD4059A Programmable 
Divide-by-N Counter; Digital Frequency Synthesis for FM 
Tuners and CD Transceivers” 

(CD4059) / 

Discusses frequency synthesis using the counter for an FM digital tuner and a CB 
transceiver. 

RCA ICAN-6374 (12 pg.) 


Photosensitive Devices 


11 “Light Sense” 

Covers optoelectronic sensors and systems including light activated switches and 
selfscanned photodiode arrays. 

Integrated Photomatrix $6.00 (147 pg.) 

1 2 “Applications of Reticon Photodiode Arrays in Electron and 
X-Ray Detectors” 

(RL Series) 

Describes the use of self-scanning photodiode arrays for detecting soft X-rays (1 
to IGA) and electrons in the 10 to 100 KeV range. 

Reticon Application Note 101 (4 pg.) 


Power Controi 


13 “A Monolithic Zero-Crossing AC Trigger /Trigac) for 
Thyristor Power Controls” 

(/l(A724) 

Describes the ^tA742 zero-crossing ac trigger, which minimizes radio frequency 
interference generation. Discusses the circuit and operation of this device. Covers 
application with an SCR in a half wave. circuit, full wave circuits, isolated system 
connections, and multi-phase power systems^ 

Fairchild Application Note 208 (5 pg.) 

14 “Servo Motor Drive Amplifiers” 

Discusses design of transformerless, AC servo amps using power Darlington 
transistors and 1C op amps, Describes two power amplifiers, one using a 28 v. 
power supply, the other, high voltage transistors. Also covers four op amp 
preamps and 90° phase shifters. 

Motorola AN-590 (7 pg.) 

15 “Pulse Width Modulation For Small DC Motor Control” 

(MC1458, MC1709, iyiC14011) ' 

Discusses several circuits, using discrete,, operational amplifier and 1C devices, 
for developing pulse width modulation drive signals. Describes how these signals 
can control the speed of small motors, primarily permanent magnet types. 
Motorola AN-705 (4 pg') 

16 “Power Control Using the Zero Voltage switch” 

(MFC8070) 

Discusses zero voltage detector, pulse gate, input controi, and charging circuit 
sections of the MFC8070. Describes application in a temperature controller that 
incorporates CMOS logic and optical couplers. 

Motorola AN-597 (7 pg.) 

17 “A 20 KHz, 1 KW Line Operated Inverter” 

Describes application in 208-volt, line-operated, computer main-frame power 
supply. The output capability of the inverter is 5 v at 200 amp. 

Motorola AN-588 (6 pg.) 

18 “Phase Control of AC Power with the SL440” 

(SL440) 

Describes the operations of the SL440 power control circuit, and supply require- 
ments. Applications include use with inductive loads, three phase systems, light- 
ing, heating, motor and power supply control. 

Plessey Semiconductor (38 pg.) 

19 “Power Switching Using Solid-State Relay” 

(CA3059) 

Discusses advantages of triac over electro-mechanical relays. Covers basic 
parameters, such as surge-in-rush currpts, transient- voltages, suppression 
networks, turn-off considerations, and vaOous modes of triac gating. ; 

Also discusses ac power conWl by various circuit designs for ON/OFF control, 
zero-voltage switching, and line-voltage isolation. 

RCAAN-6141 (5pg.) 
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Power Control (cont) 


1 “Triac Power Controls For Three-Phase Systems” 

(CA3059) 

Describes basic approach to designing triac control circuits for use in the switch- 
ing of three-phase power. Outlines basic design rules and describes CA3059 
zero-voltage switch. Discusses methods of isolation of dc logic circuitry. Covers 
recommended configurations for power control circuits. 

RCA AN-6054 (6 pg.) 

2 ”S6lid-State Approaches To Cooking Range-Control” 

(CA3059. CA3080. CA3079. CD4013. CD4015) 

Discusses application of ICs to coot(ing range control, both top burner and 
oven/broiier controls. Covers low-resistance sensors, zero-voltage switching and 
central processor control. 

RCA AN-6096 (8 pg.) 

3 ”Some Applications of a Programmable Power 
Switch/ Amplifier” 

{CA3094) 

Brief circuit description of CA3094. Device delivers three watts average power, 10 
watts peak power to external load. Applications include Class A power amplifiers 
and driver amplifiers for complementary transistors, wideband power multivib- 
rators, oscillators, comparators, voltage regulators, analog timers, and motor- 
speed controllers. 

RCA ICAN-6048 (12 pg.) 

4 “Features and Applications of RCA iC Zero- Voltage 
Switches” 

See listing under Switches. (RCA) 

5 “A Monolithic Amplifier-Detector SCR Firing Circuit” 

(ULN-2300) 

Describes the operation of the ULN-2300 linear differential amplifier with integral 
SCR. Covers response, impedance characteristics and closed loop characteris- 
tics, open loop gain vs. temperature, and describes use as a sensitive control, as 
a drive amplifier in a typical control system and as a control for counters, relays, 
motors. 

Sprague Electric TP69-4 (12 pg.) 

9 “Applications of High-Voltage/High-Current Monolithic 
interface Circuits” 

(060, 400 Serips, 500 Series) 

Application of Series 060 Dual Darlington Switch and Series 400/500 Power 
Drivers in aircraft lamp drive circuit, solenoid printer, and 4-phase bipolar step- 
ping motor. 

Sprague Electric TP 72-4 (5 pg.) 

7 “Programmable Trigger Circuit for Triac Phase Control” 

The circuit uses an operational amplifier and external components. Provides notes 
on operation and a circuit description. Applications: motor control, temperature 
control, switching rate control, and frequency controlled lighting. 

Texas Instruments Application Report CA-137 (7 pg.) 


Power Supplies 


8 “-f 5 To -15 Volts DC Converter” 

(LM311) 

Describes use of the LM3t1 comparator for this voltage conversion. 

National Linear Applications LB-18 (2 pg.) 

9 “Switched Mode Power Supplies-— Highlighting a 5-V, 40-A 
Inverter Design” 

Discusses advantages of various approaches to regulator circuits. Describes in 
detail an 80% efficient 5v, 40a inverter which includes CMOS logic and an 
opto-electronic coupler. 

Motorola AN-737 (16 pg.) 


Power Transistor iCs 


10 “Fast IC Power Transistor with Thermal Protection” 

(LM195) 

Circuit design of the LM195 IC power transistor, a three terminal device with safe 
area protection plus current and thermal limiting. Applications; 6 amp variable 
output switching regulator, 1 amp positive and negative voltage regulators, time 
delay circuit, and optically controlled switch, power amplifier and voltage fol- 
lower. 

National AN-110 (6 pg.) 


Preamplifiers 


1 1 “Applications of the /xA739 and /liA 749 Dual Preamplifier 
Integrated Circuits In Home Entertainment Equipment” 

See listing under Consumer, Audio. (Fairchild) 

12 “Audio Handbook” 

See listing under Consumer, Audio (National) 

13 “IC Preamp Challenges Choppers On Drift” 

(LM108A, LM121) ^ 

Describes circuit of the LM121 preamplifier and discusses offset balancing, 
achieving of low drift, and typical operating performance. Also covers effects of 
the associated operational amplifier citing the LM108A as an example. 

/ National AN-79 (8 pg.) 

14 “Versatile IC Preamp Makes Thermocouple Amplifier With 
Cold Junction Compensation” 

(LM321, LM308A) I 

^ Discusses use of LM321 preamp with LM308A operational amplifier to form a 
precision, low^drift operational amplifier that also acts as a cold junction compen- 
sator. 

National Linear Brief-24 (2 pg.) 

15 “LM381 Low Noise Dual Preamplifier” 

(LM381) 

Describes the circuit. Discusses application as various tape amplifiers, phono 
preamplifier, and an audio mixer. 

National Linear Applications AN-64 (1 2 pg . ) 

16 “LM381 A Dual Preamplifier for Ultra-Low Noise 
Applications” 

(LM381) 

Gives detailed descriptioruof circuit operation of LM381A. 

National Linear Applications AN-70 (4.pg.) 


Regulators 


1 7 “More Voltage Regulator Applications Using the /iA723” 

(/L4A723) 

Describes foldback current limiting in positive and negative regulators, negative 
shunt regulation, and other techniques applicable to use of this device. 

Fairchild Application Note 276 (4 pg.) 

1 8 “The fiAlBQO Series, Jhree Terminal Positive Voltage 
Regulators” 

{fiA7800) 

Discusses the circuit and operation of this 3-lead, 15-watt regulator series. Dis- 
cusses variable output voltage, high output current negative voltage regulation 
and use as an audio amplifier. 

Fairchild Application Note 312 (6 pg.) 
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Regulators (cont) 

Regulators (cont) 

1 “The Voltage Regulator Applications Handboolc” 

(Ai.A104, /xA105, /xA109, /xA723, /xA 7600, )aA7800, />tA78L00. /U-A78M00, 
/XA79E00) 

Gives specifications and parameters for various IC regulators and includes a 
selection guide. It devotes two chapters to each major regulator family, the first 
chapter describes design and electrical characteristics, the second discusses 
electrical and thermal considerations which are useful as application guidelines. 
Includes appendices covering switching regulator and power supply design and a 
guide to the selection and operation of suitable power transistors. Applications of 
7800 and 78M00 Include fixed output, current and dual polarity regulators. 

The 79E00 applications include use as a high current negative voltage regulator. 
The 723 is discussed in 150 mA maximum, positive shunt regulators with high 
line rejection or high input voltage, floating positive regulators, medium/high 
output current negative regulators, and several other applications. 

The 104, 105, and 109 applications include high current, switching and floating 

regulators. - 

Fairchild Voltage Regulator Applications Handbook (96 pg.) 

2 “Designing Digitaily-Controlled Power Supplies” 

((MC1406, MC1408, MCUee, |\/IC1723) 

Discusses two approaches to designing power supplies, one using the MC.1723 
Voltage regulator, the other using the MC1466 floating regulator with optoelec- 
tronic Isolation. Also discusses BCD-to-binary converter and memory options. 
Motorola AN-703 (8 pg.) 

3 '‘A New Approach to Switching Regulators” 

Describes a 24 volt 3 ampere switching mode supply which operates at 20 kHz 
from a 120 volt AC line with 70% efficiency. Briefly discusses load-line shaping to 
reduce power losses and to redude noise. 

Motorola AN-719 (11 pg.) 

4 “LM340 Series Three Terminal Positive Regulators” 

(LM340) ^ 

Describes this 1 ampere regulator circuit Applications: constant current source, 
high current regulator with short circuit current limit, 5 v regulator for TTL, 
adjustable output voltage regulators, tracking dual regulator, and high voltage 
regulators. 

National AN-103 (12 pg.) 

5 “Designs for Negative Voltage Regulators” 

(LM104, LM204, LM304) 

Describes the LM104 and covers pitfalls that cause unexpected failures as well as 
protection schemes. Includes discussions of high current regulators, symmetrical 
power supplies, high voltage regulators, switching and high current switching 
regulators, and driven switching regulators. 

National Linear Applications AN-21 (16 pg.) 

6 “The LM 105— An Improved Positive Regulator” 

(LM105, LM205, LM305) 

Describes the circuit of this regulator, power limitations, using booster transis- 
tors, foldback current limiting, and dominant failure mechanisms. 

National Linear Applications AN-23 (8 pg.) 

7 “IC Provides On-Card Regulation for Logic Circuits” 

(LM109) 

Discusses design of regulators in general and describes the LM109. Covers 
appfication as a fixed 5V regulator, adjustable-output regulator, current regulator 
and high stability regulator. 

National Linear Applications AN-42 (6 pg.) 

8 “1.2 Volt Reference” 

(LM113) 

Describes the LM113 temperature compensated shunt regulator diode. Applica- 
tions: low voltage regulator circuits, bias current source Tor a differential 
amplifier, and an electronic thermometer circuit. 

National Linear Applications AN-56 (4 pg.) 

9 “Worst Case Power Dissipation in Linear Regulators” 

(LM100, LM104, LM200, LM204, LM300, LM304) 

Discusses problems of excessive dissipation in regulators and suggests solutions 

using LM 100 and LM 104. - 

National Linear Applications LB-3 (2 pg.) 

< 

10 “Tracking Voltage Regulators” 

(LM104, LM105, LM204, LM205, LM304, LM305) 

^ Describes adjusting several regulator voltages with one potentiometer, tracking 

positive and negative regulators using the LM104 as an amplifier, anti tracking 
regulators with different output voltages. 

National Linear Applications LB-7 (2 pg.) ^ ^ 

1 1 “IC Regulators Simplify Power Supply Design” 

(LM104, LM105, LM204, LM205; LM304, LM305) 

Describes use of LM104 and LM105, in 0.2 and 2A regulator circuits. Provides 
circuit construction hints. 

National Linear Applications LB- 10 (2 pg.) / 

12 “High Stability Regulators” 

(LM108A, LM109, LM208A,.LM209, LM308A, LM309) 

Describes design and gives schematics for high stability positive and negative 
regulators using LM 109 and LM108A. 

National Linear Applications LB-15 (2 pg.) 

13 “New Uses for the LM1 00 Regulator” 

(LM100) 

Applications include shunt regulator, switching regulator with overload shutoff, , 
temperature controller, power amplifier, SSB transmitter, light-intensity reg- 
ulator, and photomultiplier tube supply. 

National Linear Applications Handbook, AN-8 (12 pg.) 

14 “A Versatile, Monolithic Voltage Regulator” ^ 

(LM100) 

Circiuit operation. Applications for the LM 100 between 2 v to 30 v (up to 2 amps 
-With two external transistors) arb discusses. Includes high power, switchback 
current limiting, negative voltage, temperature compensating, and switching reg- 
ulators. 

National Linear Applications Handbook, AN-1 (11 pg.) 

15 “Designing Switching Regulators” 

(LM100) 

LM100 applications discussed Include high current, driven switching, current 
limiting,, negative and high voltage regulators, as well as switching, and linear 
regulator combinations. 

National Linear Applications Handbook, AN-2 (12 pg.) 

1 6 ‘‘LM1 25/LM1 26/LM1 27 Precision Dual Tracking Regulators” 

(LM125, LM126, LM127) 

Circuit description, operation and applications, including current boosting, are 
discussed along with charts depicting external current limiting characteristics and 
a discussion of foldback current limiting. Electronic turn-off of the output without 
removing the inppt voltage is also described. 

National Applications Report AN82 (15 pg.) 

17 '“Constant Current LED” 

(NSL4944) 

Describes how this two lead LED/IC device can be used not only as an indicator 
but also as a rectifier and constant current source. 

National AN-151 (4 pg.) ; 

18 “The 4195 Regulator” 

(RC4195, RM4195) . 

Describes application as a ± 15 v, 100 ma regulator; a ± 2.5 a regulator; a ± 15 
to ± 50 V unit, or a eompleinentary ± 3 to ± 27 v device. 

Raytheon Semiconductor Application Note (9 pg.) ■ 

19 “Applications of the CA3085 Series Monolithic IC Voltage 
Regulators” 

(CA3085) 

Circuit description of positive regulators with output currents up to 100 milliam- 
^ peres from -55°C to +125^^0. 

Appllc^itions include high-current and conSfant-current regulators; switching, 
dual-tracking and higti-voltage regulators. Use as a general purpose amplifier, 
and various methods of current limiting are mentioned. 

RCAICAN-6157(11 pg.) 
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1 “723/823 Voltage Regulators” 

(723. 823) 

Discusses characteristic device parameters, bias limitations, improvement of rip- 
ple rejection, external voltage sensing, thermal effects, protection, limiting and 
increasing the output current. Applications: switching regulator, tracking reg- 
ulator, current sinking power supplies, precision current source, light intensity 
control, phase shift oscillator. 

Teledyne Semiconductor Linear Application Note 2 (17 pg.) 

2 “The TL497 Switching Voltage Regulator^’ 

(TL497)^ 

Covers principals of operation and use as a step-down, step-up or inverting 
regulator. 

Texas Instruments Application Report (26 pg.) 


Switches 


3 “Applications of the ^iA742 TRIGAC — A Zero Crossing AC 
Trigger” 

(mA742) 

Describes this TRIGAC circuit. Includes a discussion of the transfer characteris- 
tics and performance plus operation from ac and dc supplies. Applications: 110 V 
ac single threshold control; single phase, 110 V ac dual threshold control with 
hysteresis; 110 V ac dual threshold control with time proportioning: with time 
proportioning for Y or A loads; operating with transformer isolation between 
control circuit and ac line; output pulse amplifier with transformer; output pulse 
inverter: period extender for time proportionino; initial cycle delay; sensor failure 
detection circuit; time delay “rolay” circuit; 208 V ac dual threshold control 110 V 
ac, 400 Hz dual threshold control with single TRIGAC for Y loads. 

Also includes a section listing parts and component location diagrams for these 
applications ahd discusses operation with a fixed dc supply. Covers use of the 
TRIGAC with nonresistive loads, discusses thyristor cells, and full wave output 
power switches for use vfith the device. 

Fairchild (30 pg.) 

4 “The 1H5009 Series of Low Cost Analog Switches” 

(IH5009 Series) 

Describes circuit parameters, logic compatibility, and virtual ground switching 
applications including 4-channel multiplexer, gain ranging circuit, gain prog- 
rammable amplifier and 16-channel multiplexer. 

Intersil Application Bulletin A0004 (8 pg.) 

■ ■ i 

5 “A New CMOS Analog Gate Technology” 

General discussion of “latch up’’. Describes “floating body” process, which 
eliminates this problem. 

Intersil Application Note A006 (2 pg.) 

0 “Understanding and Applying the Analog Switch” 

(IH5001 , IH5009, IH5025, IH5040) 

Compares parameters of analog switches. Applications of several switch families 
are discussed, including 3-channel differential multiplexer, gain programmable 
amplifier, gain ranging circuit; sample and hold circuit. 

Intersil Application Bulletin A003 (16 pg.) 

7 “The MISER— A Monolithic Integrated Stored Energy 
Regulator” 

(LP1000) 

Describes the operation of this 3 terminal, low voltage, threshold detector and 
switch. Emphasizes capacitor charging circuits with slow charge, rapid discharge 
characteristics. Applications: LED flasher, tone generator,, relaxation oscillator. 
Lithic Systems Application Note LAN-101 (3 pg.) 

8 “Application of the MC3416 Crosspoint Switch” 

(MC3416) 

Describes operation and use of this 4 x 4 balanced crosspoint switch in tele- 
phone applications including PABX. Appendices cover dielectric isolation, SCR 
adion and testing. 

Motorola AN-760 (15 pg.) 


Switches (cont) 


9 “High-Speed MOS Commutators” 

* (MM451. MM453, MM454) 

Discusses the lowered threshold voltages In commutators, on and off resis- 
tances. switching speed, noise and high-frequency noise control. 

National Linear Applications AN-28 (8 pg.) 

10 “Applications of MOS Analog Switches” 

. (LH0014. LH0019) 

Discusses basic commutation circuits and describes the use of the LH0014 and 
LH0019 in linear amplifier applications, including reset functions and chopper 
circuits. Covers use of MOS switches as suppressed carrier double-sideband 
modulators and double-sideband demodulators. Also describes a circuit for a 
phase-locked loop AM-FM detector wltfiout tuned circuits. 

National Linear Applications, also Interface Handbook AN-38 (8 pg.) 

1 1 “Analdg-Signal Commutation” 

(MM450, MM451. MM454, MM550. MM551, MM552) 

Describes dc characteristics involved In MOS 1C switching of analog signals when 
the signal input range varies between ± 10 v. 

National Linear Applications and also Interface Handbooks, AN-33 (6 pg.) 

12 “High Speed Analog Switches” 

(AM1000,AM1001, AM1002) 

Discusses time domain multiplexing, current mode multiplexing, the switching 
characteristics of the AMI 000 J-FET switches, and drive circuits. 

National/ Interface Handbook, AN-53 (6 pg.) 

13 “PIN Diode Drivers” 

(DH0035, DH0035C) 

Describes PIN diode switching requirements and application of DH0035 as a 
driver. Includes discussion of anode ground and cathode ground designs and of 
. repetition rate considerations. 

National Linear Applications, also Interface Handbook AN’49 (6 pg.) 

14 “Applications of the RCA-CA3062 1C Photo-Detector and 
Power Amplifier In Switching Circuits” 

(CA3062) 

Describes circuit operation and application in a latched memory circuit, a light 
activated triac control, a triac control with automatic shut off and alarm, and a 
triac intrusion alarm system. 

RCA ICAN-6538 (6 pg.) 

1 5 “Features and Applications of RCA 1C Zero- Voltage 
Switches” 

(CA3058, CA3059, CA3079) 

Discusses zero-voltage switch operation In general. Operation primarily with 
thyristors In ac power control and switching applications, including electric heat- 
ing, oven/broiler control, machine control, light control and industrial systems. 
RCA ICAN-6182 (28 pg.) 

16 “Some Applications of a Programmable Power 
Switch/ Amplifier” 

See listing under Power Control. (RCA) 

17 “CMOS Analog Switches— A Powerful Design Topi” 

Describes CMOS switch construction, characteristics and operating precautions. 
Applications Include: a four channel switch to multiplex a scope Input, alow pass 
filter with digitally controlled frequency response, an amplifier with programmable 
Inputs and gain, a sample and hold circuit, a latching switch, high frequency 
switching and multiplexer systems. 

Siliconix Application Note AN75-1 (16 pg.) 

18 “Switching High-Frequency Signals with FET Integrated 
Circuits” 

(DG133, DG171,DG18t, DG200) 

Discussion of DG133/171/181/200 as rf switches. Gives equivalent circuits, “Off” 
Isolation and “On" performance data. Applications: control of video monitor and 
switching between two video cameras. 

Siliconix Application Note AN73-3 (16 pg.) 
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Switches (cont) 


1 Driver Qircults for the JFET Analog Switch” 

Discussion and compkison of resistor-coupled diode charge transfer, space 
transistor charge transfer, and switched resistor driver circuits for JFET switches. 
Siliconix Application Note AN73-5 (12 pg.) 

2 ‘TETs as Analog Switches” ^ 

General discussion of FET operation: detailed discussion of factors affecting 
switch performance, including specific load problems and applicable driver cir- 
cuits. 

Siliconix Application Note AN72-2 (12 pg.) 

3 “Analog Switches in Sample and Hold Circuits” 

Covers the effects of FET analog switch current handling capability on settling 
time and the effects of offset characteristics on sample and hold system accuracy. 
Describes inverting and non-inverting sample and hold circuits. 

Siliconix Application Note AN74-2 (4 pg.) 

4 “Designing with Monolithic FET Switches” 

Describes MOSFET and JFET switch operation, plus driver considerations. 
Siliconix Technical Article TA73-2 (4 pg.) 

5 “DG300 Series Analog Switch Ajpplications” 

(DG300, DG301 , DG302, DG303, DG304, DG305 DG306, DG307) 

Describes device parameters and use in sample and hold, amplifier amps and 
multiplexer circuits. 

Siliconix AN76-6 (11 pg.) 

6 “Magnetically-Activated Monolithic Integrated Circuits for 
Analog and Digital Applications” 

(ULN-3006) 

Discusses the Hall effect, digital sensing and experiments in linear sensing. 
Sprague Electric TP 71-11 (10 pg.) V 

7 “In 1C Form Hall Effect Devices Can Take on Many New 
Applications’" 

(ULN3006) 

Describes the Hall effect, suggests linear and digital applications. 

Sprague Electric TP 71-12 (5 pg.) 

8 “Modes of Actuation for Type ULN-3006 Hall Effecjt’ 
Switches” 

(ULN-3006) ^ 

Describes magnetic operation of this non-contact, switching device. 

Sprague Electric Application Note 27404.1 (4 pg.) 

9 “Suggested Output Loads for Type bLN-3006 ‘Hall Effect’ 
Switches” 

(ULN-3006) 

Diagrams connections to use the open collector output to drive transistors, thyris- 
tors, TTL and A40S circuits. 

Sprague Electric Application Note 27404.2 (2 pg.) 


Thermal Considerations 


10 “Thermal Evaluation of Integrated Circuits” 

Describes four methods for thermal evaluation. Including reverse biasing sub- 
strate diodes. 

Fairchild Application Note 205 (8 pg.) 

1 1 “Transient Thermal Resistance — General Data and Its Use” 

Discusses transient thermal resistance and its use and describes methods using 
various degrees of approximations to determinkthe junction temperature rise of a 
device. Also covers the concept of a duty cycle family of curves to simplify 
calculation of junction temperature rise under a repetitive pulse train. 

Motorola AN-569 (15 pg.) 


Thermal Considerations (cont) 


12 “Mounting Techniques For Metal Packaged Power 
Semiconductors” 

Discusses preparation of mounting surfaces, using thermal compounds, and 
fastening techniques. Gives typical interface thermal resistance for a number of 
packages. 

Motorola AN-599 (5 pg.) 

13 “Mounting Procedure For, And Thermal Aspects Of, 
Thermopad Plastic Power Devices” 

Covers various methods of mounting and. heat-sinking Motorola case number 77, 
90, and 199 plastic power devices. Also discusses thermal resistance considera- 
tions, lead forming, and circuit board cleaning. 

Motorola AN-290B (9 pg.) ' 

14 “Micropower Thermometer” 

See listing under Transducers. (National) j 

15 “Thermal Resistance of Integrated Circuit Packages” 

Describes method of measuring pkkage thermal resistance while package is 
Immersed in constant-temperature, circulating oil bath that acts as an infinite heat 
sink. 

Sprague Electric TP 72-7 (5 pg.) 

16 “Thermal Design for Plastic Integrated Circuits” 

(ULN-2277) 

Discussion of chip power dissipation— using amplifier as an example— heat disr 
sipation, ULN-2277 dual 2-watt audio power heat sinks, heat sink finishes, and 
forcpd air cooling. 

Prague Electric TP 74-1 (7 pg.) 

17 “New Heat Sinking Techniques for Hermetic DIPs” 

Describes use of stamped and extruded heat sinks anrj method ot reversing 1C die 
and bonding )Chip directly to Kovar base. 

Sprague Electric TP 74-4 (4 pg.) 


Timers 


1 8 “Single-Chip Frequency Synthesizer Employing the 
XR2240” 

(XR2240) 

Describes use of this timer/cpunter as a single-chip frequency synthesizer; fo = fr 
(m/n+1) Where fo { 20pkHz. Describes generating 100 Hz synchronized to 60 Hz 
line. 

ExarTB-1003 (3pg.) 

19 “Versatile Timer Operates From Microseconds to Hours” 

(LM122) 

Describes the LM122 circuit and its operation. Includes discussion of pin func- 
tions, timing errors and noisy environments. Discusses use as various timers, as 
a pulse width detector, a comparator, an oscillator, a two-terminal time delay 
switch, and a frequency to voltage converter. 

National AN-97 (12 pg.) 

20 “1 .3 volt IC Flasher, Oscillator trigger, or Alarm” 

(LM39d3) 

Describes circuit operation. Covers -various flasher, tone generator and trigger 
circuits, especially for low voltage applications in anything from toys to laboratory 
equipment. 

National AN-154 (10 pg.) 

21 “Problem Solving with the Dual Set Point Tinqer” 

(DF215) 

Describes the device and its use as various timers and control^. 

Siliconix AN76-2 (10 pg.) 
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Transducers 


1 ‘'Micropower Thermometer” 

(LX5600) 

Describes use of the LX5600 as a thermometer whose output is a current propor- 
tional to temperature and can drive a meter for direct readout. 

National Linear Brlef-27 or Transducer Handbook TB-11 (2 pg.) 

2 “pressure Transducers as Accelerometers” 

(LX1700G) 

Discusses uses of accelerometers and describes scheme of converting LX series 
pressure transducers to cover ranges from fractions to thousands of g’s. 

National Transducer Handbook AN-96 (4 pg.) 

3 “LX Series Pressure Transducers: Design and Applications 

Information” 

(LX1600A, LX1601A, LX1602A) 

Describes hybrid transducer circuit and applications, including pressure to fre- 
quency converter, latching altitude detector, digital readout barometer and altime- 
ter. 

National AN-94 (8 pg.) 

4 “Pressure Transducer Load Cell” 

{LX1700G) ^ 

Describes use of LX1700G pressure transducer to measure weight. 

National Transducer Handbook AN-95 (4 pg.) 

5 “The LX16p2A Pressure Transducer and Altimeter 
Applications” 

(LX1602A) 

Describes how to use this transducer along with additional electronics to build an 
altimeter that operates over a range of - 1 ,000 feet to -h 50 ,000 feet. 

National AN-91 (3 pg.) 

6 “Transducers in Fluid Flow Applications” ^ 

(LX1602A) 

Discusses application of LX1602A in pressure vessel, open flow and closed flow 
applications. 

National Transducer Handbook AN-93 (8 pg.) 

7 “Transducer Sensor Diaphram 15 Million Cycle Life Test” 

Findings in the continuing test of National’s transducer sensing elements — a 
silicon membrane approx. 1 mil thick. 

Natlorial Transducer Brief 3 (1 pg.) 

8 “Use of the SKI 007 Pressure Transducer Kit In Vault Alarm 
Systems” 

Describes application of this multi-level switch kit with a pressure transducer in 
vault alarm systems. 

National Transducer Brief 7 (2 pg.) 

9 “The Multi-Level Switch Kit, Part No. SKI 007” 

Details the use of any LX series pressure transducer to produce a high level 
analog output as well as three independent switch points. 

National Transducer Handbook TB-1 (2 pgs.) 

10 “Transducer Fluid Filled Option” 

Describes the “Fluid-Filled" methods of protecting transducers from hostile envi- 
ronments. Rates the resistance of silicone rubber to some common fluids. 
National Transducer Brief 8 (2 pg.) 

11 “Installation Ideas for Pressure Transducers” 

(LX1600, LX1700, LX1400, LX1701, LX3700) 

Provides suggestions for mounting National transducers for various applications. 
Includes diagrams and typical mounting configurations. 

National Transducer Handbook AN-92 (4 pg.) 


Transducers (cont) 


12 “Zeroing Transducer Output Voltage” 

(LX1600 Series) 

Shows how to set the supply voltages to provide an output starting at Ov. 

National Transducer Handbook TB-5 (2 pg.) 

1 3 “Externally Zeroing Transducer Output Voltage” 

(LX1603G, LX1604G) 

Describes how to use external components to zero the transducer output voltage. 
Tables compare output of the LX1603G and LX1604 devices. 

National Transducer Handbook TB-5 (2 pg.) 

14 “Automatic Zeroing Circuit” 

Diagrams an auto-zeroing system and describes its operation. Lists specifications 
and sensitivity. 

National Transducer Handbook TB-4 (2 pg.) 

1 5 “Pressure to Current Converter (3 Wire)” 

(LX Series) 

Describes the use of any LX series pressure transducer to obtain a pressure to 
current translator. 

National Transducer Handbook TB-4 (2 pg.) 

16 “Current Sourcing and Sinking” 

(LX Series) 

Offers a method that utilizes any LX()02() 0 to 15 psi transducer that sinks a 
standard 4 to 20 mA output (1:5 range) for a 3 to 15 psi pressure input (ratio 1:5 
^ range) 

National Transducer Handbook TB-1 5 (1 pg.) 

/ 

17 “Pressure to Frequency Converter” 

Shows how to take advantage of the hybrid construction of a pressure transducer 
and how to construct a self-contained voltage controlled oscillator. 

National Transducer Handbook TB-13 (T pg.) 

18 "Flow Velocity Measurement by Analog Shaping” 

(IX Series) 

Discusses using an LX series pressure transducer to determine a fluid’s flow 
velocity by extracting the square root of the transducer’s analog voltage output. 
National Transducer Handbook TB-20 (1 pg.) 

19 “Latching Altitude Detector” 

(LX1602A) 

Uses the LX1602A absolute pressure transducer to construct an altitude detector 
that latches on when given pressure Is exceeded, 

National Transducer Handbook TB-21 (2 pg.) 

20 “Solid State Barometers” 

(LX3700 Series) 

Describes how to use thermostatically controlled pressure transducers as 
barometers with readout In Inches of mercury. TORR or millibars. 

National Transducer Handbook TB-1 8 (2 pg.) 

21 “Thermometer Using Pressure Transducers” 

(LX3700 Series) 

describes how to use a pressure transducer, to construct a constant volume gas, 
or “hot bulb", thermometer as an alternative to conventional electronic tner- 
mometers. 

National Transducer Handbook TB-1 8 (2 pg.) 

22 “Acoustic Applications of Pressure Transducers” 

(LX Series) 

Describes use of an LX series transducer as a microphone and sound pressure 
level meter, and the advantages over ordinary cardiod types. 

National Transducer Handbook TB-1 9 (2 pg.) 

23 “Pressurized-Cable Fault Detection and Location” 

(LX1603A) 

Describes the use of transducers in pressurized-cable control systems as early 
warning and break location alarms. 

National Transducer Handbook AN-121 (3 pg.)' 
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Transducers (cont) 


1 '‘Medical Applications” 

Describes the use of Pressure Transducers for protecting electronic equipment 
and operators: constructing block pressure monitoring systems, respirators, kid- 
ney dialysis machines and other medical related applications. 

National Transducer Handbook AN-122 (3 pg.) 

2 “Automotive Applications” 

Describes the use of pressure transducers in automotive electronics for fuel 
iTietering, ignition management and other applications. 

NationafTransducer Handbook AN-120 (4 pg.) ( 

3 “Calibrating the LX5600” 

(1X5600) 

Discusses the accuracy of the LX5600 temperature transducer as well as three 
types of error— offset, slope and Hnearity. 

Nj^tional Transducer Handbook TB-9 {1 pg.) 

4 “1C Transducers Simplify Temperature Control Circuits” 

(LX5600) 

Describes the advantages of this temperature transducer device in on/off tempera- 
ture control applications. Also discusses construction of a temperature controller. 
National Transducer Handbook TB-10 (3 pg.) 

5 “A New Interfacing Concept; The Monolithic Temperature 
Transducer” 

(1X5600,1X5700) 

Covers alternate methods of powering the LX5600, load isolation and an unusual 
active thermal shield (ttie shiejd tracks the surface temperature of the sensor.) 
Describes use as a thermal transducer, temperature to frequency converter, and a 
temperature controller with rate-of-change sensing. Discusses use of differential 
temperature measurements for liquid or moving air detection (including wind) and 
for position sensing (using a heat source as a position reference.) 

National AN-132 (10 pg.) 

6 “Manual Control With Load Cells” 

Advocates the use of pressure transducers in force actuated controls for a better 
man-machine interface. 

National Transducer Handbook TB-16 (1 pg.) 

7 “Thermometer Application of the REF-02” 

(REF-02) 

Discusses thermometer essentials, bandgap voltage reference theory, and basic 
circuit design using device. 

Precision Monollthics AN-18 (4 pg.) 


I 


) 


Analog 


' . ] ■■ ■ . 

8 “Delaying AF Signals with MOS Delay-Lines TCA 350” 

(TCA350) 

Discusses bucket brigade circuits and practical applications employing this de- 
vice. , 

ITT Semiconductors (7 pg.) 

9 “Principles of Analog Discrete-Time Signal Processing 
Devices” 

(SAD, SAM, SAP, TAD) 

Describes a family of devices that effectively sample and store analog signals, 
quantizing time but retaining analog signal values. Different readout sequences 
result in processing the stored signals. Covers use as fixed and variable time 
delay, filters, correlation, convolution, time base modification, and video time 
base correction, 

Reticon Application Note 102 (17 pg.) 

10 “Applications of Reticon TAD-12 Tapped Analog Delay 

(TAD-12) , 

Describes the use of this clock controlled analog delay line in low pass and 
bandpass filter applications. Includes mathematical discussion of second order 
filter design. Briefly covers correlation and pattern recornition. 

Reticon Application Note 103 (9 pg.) 

1 1 “Acoustic Applications of Serial Analog Delay Devices” 

(SAD-1024) 

Covers use in reverberation, vibrato, chorus, wow and flutter control plus consid- 
erations in using this device. 

Reticon Application Note 104 (8 pg.) 

12 “Bucket Brigade Devices Circa 1976” ^ 

Gives histoiy of development, construction features, and advantages of bucket 
brigade devices, 

Reticon Technical NoteyNo. 107 (11 pg.) 

13 “A Tapped Analog Delay for Sampled Data Signal 

Processing” v 

Introduces tapped analog delays and gives various applications heretofore ac- 
complished by digital techniques. 

Retigon Application Note No. 105 (11 pg.) 

14 “Serial Operation of Clocked Analog Delay Lines to Obtain 

Long Delay” I 

(SAD-1024) I 

Describes advantages, coupling, and performance of device. Reticon Application 
Note No. 109 (8 pg.) 

1 5 “Implementation of Discrete-Time Analog Filter and 
Processing Systems” 

(TAD-32) 

Discusses tapped analog delay device operation and areas of application, includ- 
ing transversal and recursive filters. , 

Reticon Application Note No. Ill (10 pg.) 
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1 “Designing with the SCM5533 CMOS Content Addressable 
Memory” 

(SCM5533j 

Describes operation, matching, expansion, multifield association, pattern recog< 
nition, learning and a target acquisition system. 

Solid State Scientific AN-110 (14 pg.) 


Character Generators 


2 “A CRT Display System Using NMOS Memories” 

(MC6545, MCM6570, MCM6571) 

Discusses basic crt operation, character formation and describes the 8K-bit 
MCM6570 character generators. Describes a 128-character system in detail, 
including counter and retrace control, memory select, and address register sec- 
tions. 

Motorola AN-706A (15 pg.) 

3 “American and European Fonts In Standard Character 
Generators” 

(MM4240. MM5240, MM4241, MM5241) 

Depicts the standard 64 character subsets for these devices. 

National MOS Handbook AN-57 (6 pg.) 

4 ‘The Systems Approach to Character Generators” 

See listing under ROMs. (National) 

5 “Digital Display Generators” 

. Using TTL compatible MOS ROMs to generate displays. Gives circuit diagrams 
and a sample readout. 

National MOS Brief 8 (2 pg.) 

6 “7 X 9 Display Character Generator” 

Uses three MOS ROMs and some TTL logic to create a font of 64 7 x 9 dot-type 
characters. A circuit diagram and a suggested character forms are provided. 
National MOS Brief 13 (2 pg.) 


Interface 


7 “Operation of AM0026 at Short Pulse Widths” 

(0026) ^ 

Describes methods for obtaining pulse widths as low as 55 ns from this MOS 
clock driver. 

Advanced Micro Devices Application Brief (8 pg.) 

8 “The Recovery of Recorded Digital Information in Drum, 
Disk and Tape Systems” 

Reviews methods for converting the analog signal obtained from a magnetic 
recording into digital format. 

Motorola AN-711 (10 pg.) 

9 “Applying Modern Clock Drivers to MOS Memories” 

(DS0025, DS0026) 

Covers use of 0025/26 drivers In MOS memory systems. Information Includes 
selection of packages and heat sinks, power dissipation, rise and fall time, power 
supply decoupling, system clock line ringing and crosstalk, input coupling 
techniques, and sample calculations. 

National MOS Handbook AN-76 (12 pg.) 


Interface (cont) 


10 “Interfacing Circuits for MOS Dynamic Random Access 
Memories” 

Discusses interfacing methods employing level shifters (TTL to MOS levels) with 
boosters, level shifters (MOS to TTL levels), and sense amplifiers. ) 

Nortec Applications Note No. 25 Rev. A (3 pg.) 

11 “Charge Pump Driver for 7001 R AMs” 

(SN5450B) 

Defines a method for driving the charge storage pump input of a 7001 RAM. 
Provides a description of the basic storage pump RAM cell and the charge pump 
circuit diagram. 

Gives performance curves. / 

Texas Instruments Application Report CA-i78 (6 pg.) 

12 “High Speed TTL interfacing for 7001 Static RAMs” 

(SN75261, SN75365) 

Illustrates interface techniques for driving the 7001 RAM chip-select Input, and 
sensing the memory output. 

Texas Instruments Application Report CA-179 (8 pg.) 


Microprogramming 


13 “Tri-State Logic in High-Speed Memories of 
Microprogrammed Coihputers” 

See listing under (Digital) TTL, General, (National) 


PROMs 


14 “Programmable Read Only Memories” 

(93417, 93427, 93436, 93438, 93448, 93452, 93453) 

Gives general background on PROR^s, describes orogramminq procedures, dis- 
, cusses power switching, address expansion, 8-bit binary to decimal decoding and 
programmed logic controller. 

Fairchild Application Note 333 (16 pg.) 

15 ^‘HPROM-t)512 Bipolar PROM” 

(HPROM0512) 

Covers basic programming considerations, automatic and custom programming 
of this 64-word by 8-t)it memory. 

Harris Application Note 202 (8 pg.) 

16 “Programming the HPROM-0512 In An Expanded 
Configuration” 

(HPROM0512) 

Describes normal and expanded bit/worq programming with sample calculations 
for a 256-word system. Describes programming expanded ROMs installed in a 
logic system. 

Harris Application Note 203 (4 pg.) 

1 7 “Application of the Intel 2708 8K Erasable PROM” 

(2708) 

Covers characteristics, operation, programming and erasure, reduced power and 
interface. 

Intel Application Note AP-17 (15 pg.) 

18 “Polysilicon Fuse Bipolar PROMs” 

(3601, 3602, 3604, 3621, 3622, 3624) 

Description of devices, testing methods and results, are presented. 

Intel RR-8 (7 pg.) 
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PROMs (cont) 


1 ‘‘Programming the MCM5003/5004 Programmable Read 
Only Memory” 

(MCM5003, MCM5004) 

Discusses programming methods for this 64 x B bit memory, describes circuit 
and operation. Describes a simple programmer using five ICs and a more sophis- 
ticated version using 25 ICs offering automatic sequencing. 

Motorola AN-550 (12 pg.) 


RAMS 


2 “Application of FIrst-ln First-Out Memories” 

{Am2812. Am2813. Am2814, 3341) 

Describes the function of a first-in, first-out memory, methods of constructihg 
FIFO buffers and the operation of the above P-channel MOS devices. Discusses 
storage and control, expansion methods, interfacing, and applications in an N-bit 
shift register and as a key encoder on key metrix. 

Advanced Micro Devices Application Note (9 pg.) 

3 “AM9130/AM9140, Designing With Self-Clocking, Adaptive 
4K Static R/W Random Access Memories” ' 

(AM9130, AM9140) 

Describes general characteristics, interface signals, internal circuitry, and sys- 
tems design of AM9130/AM9140. 

Advanced Micro Devices (1 5 pg . ) 

4 “AMS7001 Basic Storage Module High Speed Memories” 

(AMS7001) 

Discusses AMS7001 storage module operation, backplane wiring, addressing 
scheme, and power requirements. 

Intersil (AMS) AN-35 (18 pg.) 

5 “Using the TM-200 Semiconductor Memory Card” 

(AMS7001) 

Describes this memory card using the AMS7001 RAM. Includes detailed diag- 
rams. 

Intersil (AMS) AN-36 (22 pg.) 

6 “Layout Considerations Using 4K MOS R AMs” 

Discusses orientation, packing, drivers, power distribution, trace widths, signal 
levels, bypass caps, and bus bars. 

Intersil (AMS) AN-37 (4 pg.) 

7 “The AM9338 Multiple Port Memory” 

(9338) 

Describes applications for this 8-word by 1-bit three-address memory,, including 
the working store for high-speed, three address computers; first in, first out 
(asynchronous buffer) memory; and direct address/indirect address memory. / 
Advanced Micro Devices Application Note (4 pg.) 

8 “Application of the EMM/SEMi 4200 Static RAM to the Intel 
808QA Microprocessor” 

(4200) 

Describes suggested logic interface to connect this 4Kx1 static RAM to 8080A 
MPU. 

EMM/SemI Application Note SI 03A )4 pg.) 

9 “Application of EMM/SEMI 4K Static RAM to Motorola 
M6800 Microprocessor” 

(4200) 

Describes suggested logic interface to connect this 4Kx1 static RAM to the 
M6800MPU. 

EMM/Semi Application Note S104 (6 pg^) ' 

1 0 “Checking Out the EMM/Semi 4200 in 21 07B or 4060 

Sockets” ' 

(4200) 

Suggests circuit changes to permit acceptance of the 4200 static RAM in sockete 
wired for 21 07B or 4060 Sockets" 

EMM/Sem i' Application Note SI 02 (2 pg.) 


RAMs (cont) 


1 1 “93400 TTL Random Access Memories For High-Speed 
Applications” 

(7481,7489) 

Summarizes the uses for the 7481/93403 (general purpose); 7489/93407, 93433, 
and 93435 (highest speed); and 93400 (lower-cost, medlum-to high speed). 
Discusses application In memory systems. 

Fairchild Application Note 219 (9 pg.) 

12 “TTL/MSI 9334 8-Bit Addressable Latch” 

(9334) 

Describes operation and applications, including 16 and 32-bit addressable 
latches, 16- word by 4-bit memdry, demultiplexer and decoder, 8-bit A/D conver- 
ter and a 16-bit serial-to parallel converter, 

Fairchild Application Note 220 (8 pg.) 

13 “Understanding the FIFO” 

(3351) 

Covers 3351 FIFO operation, cascading, plus use in data rate buffering, parallel 
operation, and burst operation. 

Fairchild APR 332 (8 pg.) 

14 ‘‘Intel Memory Design Handbook” 

Combines various RAM, ROM, PROM and CCD application notes listed separate- 
ly, plus Information on support circuits. 

Intel $5.00 (265 pg.) 

1 5 “Designing Memory Systems With the Intel 21 07A 4K RAM” 

(2107A) 

Describes the application of this 4096x1 RAM. Includes driving, sensing and 
power considerations. 

Intel Application Note AP4 (16 pg.) 

1 6 “Memory System Design with the Intel 21p7B 4K RAM” 

(21078,3210,3225) 

Describes the operation and performance of the 2107B and memory systems - 
considerations such as drivers, buffers, timing, layout, decoupling, debugging 
and power calculations. 

Intel Application Note AP-10 (36 pg.) 

17 “2107A/2107B N-Channel Silicon Gate MOS 4K RAMs” 

(2107A, 2107B) 

Describes operation of the devices, failure mechanisms, Intel’s reliability program 
and test result’ ARPPENDIX TNTS SOME RELIABILITY INFORMATION ON OTHER 
RAMs. 

Intel Reliability Report RR-7 (20 pg.) 

18 “Designing Non-Volatile Memory Systems with Intel’s 5101 
RAM” 

(5101) 

Describes internal circuits and operation of the RAM. Outlines circuit techniques 
for battery supported non-volatile operation. Describes use of the device with the 
MCS-40 microcomputer. ^ 

Intel Application Note AP-12 (28 pg.) 


19 “MOS Static RAMs” 

(2101,2102,2111,2112,5101) 

Presents devices, failure mechanisms, testing methods and results. 

Intel RR-9 (7 pg.) 

20 “2416 16K CCD Memory” 

(2416) ■ , 

Describes device, failure modes, reliability tests and results. 

Intel RR-11 (5 pg.) 

21 “CMOS RAMs” 

(IM6508, IM6523, IM65241 

Provides a block diagram and describes the operation and interface requirements 
for these 256 x 1 and 1 024 x 1 CMOS RAMs . 

Intersil Application Bulletin M002 (8 pg.) 
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1 “12/16K Memory System lor the MK5065 Microprocessor” 

See listing under Microprocessors Systems (Mostek) 

2 ‘‘Considerations for Designing a High Density, Low Power 
Memory System” 

(MK4200} 

Describes a 16Kx8 memory array using the MK4200 4K RAM and CMOS logic. 
Mosiek(3pg.) 

3 “An In-Depth Look at Mostek’s High Performance MK4027” 

(MK4027) 

Describes operation of this 16-pin, 4K RAM. 

Mbstek (15 pg.) 

4 “MK4096 Application Information” 

(MK4096) 

Describes the MK4096 operation, shows details necessary for system design, 
describes interface with PDP-11 processor. 

Mostek (8 pg.) 

5 “The Design of an N-Channel 16K x 16 Bit Memory System 
for the PDP-11” 

(MCM6605, MC3450, MC3452, MC3459j MC3460) 

Briefly describes operation of the MCM6605 NMOS RAM, the details the design of 
a PDP-11 add-on mainframe memory using this device. The interface ICs and 
system performance are also discussed. 

Motorola AN-740 (15 pg.) 

6 “Semiconductor for Plated Wire Memories” 

See listing under (Digital) Interface. (Motorola) 

7 “A High Speed FIFO Memory Using the MECL MCI 01 43 
Register File” 

See listing under (Digital) High Speed Logic (Motorola) 

8 “A CMOS Keyboard Data Entry System for Bus Oriented 
memory Systems” 

(MC14419) 

Describes a keypad to binary data entry system for placing data in RAM 
memories, it allows data to be entered through keystrokes, encoding 4-bits at a 
time. 

Motorola Application Note AN-759 (4 pg.) 

\ . 

9 “A Non-volatile Microprocessor Memory Using 4K 
N-channel MOS RAMs” 

(MCM6605, MC6800) 

Describes the design of a 8192-byte non-volatile memory, using the MCM6605 4K 
X 1 RAM and CM(JS control logic to reduce the power requirement in the standby 
mode. 

Motorola AN-732A (17 pg.) 

10 “Using Tri State® Logic for Rubber Band Memories” 

Describes the construction and use of scratch/pad memories to store data at ar 
rapid rate and then release it as required. They serve as buffers between systems 
operating at different clock rates. 

National Applications Report AN68 (4 pg.) 

I 

1 1 “MOS Scratch Pad/Content Addressable Memory System” 

Describes a 64-bit Scratch Pad/Content Addressable Memory using MOS devices. 
Includes circuit diagrams and discusses circuit operations. 

National MOS Brief 11 (2 pg.) 

12 “A Method of Implementing Stacks With Existing 
Minicomputer Memory” 

Gives detailed description of a controller for a stack of programmable size up to 
256 words for a 16-bit minicomputer with less than' 16k of memory. Tells how 
stack size can be increased to 4096 words by adding ten ICs. 

National AN-60 (4 pg.) 


RAMs (contj 


13 “Designing Memory Systems Using the MM5262” 

(MM4262, MM5262) 

Provides a detailed description of this 2048x1 PMOS dynamic RAM, operating 
Instructions, and a diagram of a 16K x 10 memory using the device. 

, National AN-/144 (14 pg.) 

1 4 ”A Simple Power Saving Technique for the MM5262 2k 
RAM” 

(MM5265) 

Describes method for decoding the clocks of unselected chips in a memory array 
to save power. Discusses application in 8k x 16 memory. ) 

National MOS Handbook AN-86 (4 pg.) 

15 “Memory Systems Built with the Nortec 6002” 

(6002) 

Describes circuits for the bit driver/sense amplifier required to interface the 6002 
with TTL. Discusses external support circuit parameters and internal circuit opera- 
tions that affect system performance. 

Nortec Applications Note No. 28 (4 pg.) . 

16 “Memory Systems Built with the Nortec 6002” 

(6002) 

Describes use of this 1024-bit RAM in building a general purpose memory module 
with 425,984 bit capacity. 

Nortec Applications Note No. 30 (14 pg.) 

1 7 “Printed Circuit Layout Considerations for Dynamic 
Memory Arrays” 

Gives P.C. layout guidelines for MOS dynamic memories (also applicable to 
standard TTL circuits.) 

Nortec Applications Note No. 31 (2 pg.) 

1 8 “Designing Membry Systems with the Nortec 6003 RAM” 

(6003) 

Describes operation of this 2048-bit RAM, including a discussion of memory 
timing, refresh control, array control signals, device output sensing, and array 
driver circuits. 

Nortec Applications Note No. 32 (9 pg.) 

1 9 “Applications information for the RCA MW7001 ID RAM” 

(MW7001) 

Discusses operation of the RAM’s charge pump, input loading and recommended 
interface circuits. 

RCAICAN-6401 (5pg.) j 

20 “Memory Systems Characteristics and Applications for the 
CD4061A” 

' (CD4061A) 

Describes basic device operation, application in memory systems, and testing 
including construction of an ail CMOS memory tester. 

RCAICAN-6445 ' c 

21 “Driving the TMS4030 RAM using the SN75363 or SN75322” 

(SN75322, SN7536, TMS4030) 

Driving the TMS4030 chip enable clock with these ICs, switching speeds versus 
system size, general performance characteristics and performance comparisons 
are provided. 

Texas Instruments Application Report CA-181 (7 pg.) 

22 “The 4K RAM Dilemma; 16, 18 or 22 pin?” 

(TIVIS4050, TMS4060) 

Discusses trade-offs in applying these RAM configurations. 

Texas Instruments (20 pg.) 


ROMs 


23 “Designing with Intel PROMs and ROMs” 

See listing under PROMs (Intel) 
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1 ‘'Monolithic Diode Matrices’* 

Describes programming and use of diode matrices. Applications: teletypewriter 
coding matrix, decimal decode for displays, nines complement>BCD, shift regis- 
ter matrices, and ROMs. 

Harris Application Note 206 (16 pg.) 

2 “MCS2026-002” 

(MCS2026-002) 

Describes connections to use this demonstrator version of the 16K (2048x8) 
dynamic ROM, which can be used as an adder, counter, enocder, decoder or shift 
register. 

MOS Technology Application Note MCS2026-002 (8 pg . ) 

3 "Code Conversion With Semiconductor Read Only 
Memories" 

(MCM4000) 

Describes methods for converting data from binary to BCD and vice versa, from 
the Hollerith to the common 8-bit codes, and from one 8-blt code to another. 
Motorola AN-506 (13 pg.) 

4 "Replacing Sequential Logic with ROMs’* 

Describes design methods for using ROMs to replace sequential logic, that is to 
replace designs that would require random or combinational logic with feedback 
loops. 

Motorola AN-722 (19 pg.) 

5 "Saving ROMs in High-Resolution Dot-Matrix Displays and 
Printers" 

(MM5232, MM5240. MM5241 . DM8596. MM8597) 

Describes two-stage, column-generation approach called “Intermediate coding” 
that saves more than 25% of ROM capacity when several ROMs are needed to 
store a font. 

National MOS Handbook AN-85 (8 pg.) 

6 "The Application of ROMs" 

(MM5203, MM5230, MM5232. MM5240) ‘ 

Describes applications of read only memories in table look up, code conversion 
and generation, character generation, random logic generation, and microprog- 
ramming. 

National AN-61 (12 pg.) 

7 "Custom ROM Programming" 

Gives forms fqr submitting truth tables for various National read only memories. 
National MOS Handbook AN-100 (8 pg.) 

8 "The Systems Approach to Character Generators" 

^ (MM5240. MM5241) 

Discusses use of MM5240 and MM5241 ROMs in character generation, includes 
discussion of CRT raster scan displays, refresh memory modulation, control 
logic, bipolar compatibility, printing applications, and raster scan systems. 
National MOS Handbook AN-40 (12 pg.) 

9 "Trig function Generators" 

Instead of simply cascading RdM to increase resolution and accuracy of the 
look-up tables, this notes describes interpolation techniques to increase trig 
function accuracy with less memory. 

National MOS Handbook, MOS Brief 10 (2 pg.) 

10 "MOS Goes Bipolar" 

See listing under Shift Registers (National) 

1 1 "Fast Muttipliers Using TTL Read Only Memories" 

(SN74182, SN74H183, $N74283. SN74284, SN74285) 

^ Reviews fundamental algorithm of binary multiplication. Shows use of ROMs for 
multiplicatiorl. two’s complement multiplication, and truncated multiplications. 
Texas Instruments Application Report C?A-172 (11 pg.) 


Shift Registers 


12 "A Random Pattern Generator for Testing Digital Delay 
Elements’* 

Describes the use of a linear feedback shift register for digital testing . 

Advanced Micro Devices Application Note (3 pg.) 

13 "AppiiOations of Dynamic Shift Registers" 

(1402A, 1403A. 1404A, 1405A. Am2802, Am2803. Am2804, Am2805, Am2806, 
Am2807. Am2808) 

Discusses dynamic shift register storage in general, clock timing, circuits for 
clock drivers, interfacing with TTL, and recirculating registers. 

Advanced Micro Devices Application Note (7 pg.) 

14 "Schottky TTL MSI Registers" 

(AM25S07, AM25S08. AM25S09. SN54S174. SN54S175, SN54S194, 
$N54S195, SN74S174. SN74S175, SN74S194, SN74S195) 

Describes these 4 and 6-bit registers, their operation and applications. Contains 
logic diagrams and function tables. Applications covered include: longer words, 
use with dynamic shift registers, selective bus storage, use as a LIFO memory, 
psuedo random feedback, unique counting codes, permutation of inputs, and use 
in arithmetic. 

Advanced Micro Devices Application Note (16 pg.) 

1 5 "High-speed Shift Registers Use TTL R AMs and Counters 
to do all the Shifting’ 

Describes how to build a high speed shift register using a RAM accessed by 
counters. i 

Advanced Micro Devices (2 pg.) 

16 "The MSI 9328 Dual 8-Bit Shift Register" 

(9328) ^ 

Describes operation of this device and discusses applications, including variable- 
length shift registers, serial memories, counters. 

Fairchild Application Note 182 (7 pg.) 

17 "9338 Eight-Bit Muttipfe Port Register" 

(9338) 

Describes the features of this device, the TTL/MSI equivalent and parallel serial 
expansion capabilities. Covers use as three address arithmetic unit with eight 
registers, and use in a first-in first-out memory. 

Fairchilf Application Note 294 (6 pg.) 

18 "Design and Application of Intel’s 2416 16K Charge 
Coupled Device" 

19 "Using Shift Registers as Pulse Delay f^letworks" 

See listing under (Digital) High Speed Logic (Motorola) 

20 "The MC7491 A Eight-Bit Serial Shift Register and the 
MC7495 Four-Bit Shift Register" 

(MC5491A. MC5495. MC7491A, MC7495) 

Describes operation of these devices and discusses application as shift counters, 
delay lines, buffers, serial-parallel converters, parallel-serial Converters, ring 
counters, and parallel arithmetic units. Also describes use in a teletypewriter- 
computer Interface system. 

Motorola AN^530A (9 pg.) 

21 "The MC4012, AN MTTL 4-Bit Shift Register" 

(MC4012) 

Discusses circuit operation and applications, including serial to parallel conver- 
sion, divIde-by-N counting, programmable frequency division, and programma- 
ble burst generation. 

MotorolaAN-505(11 pg.) 

"The Logical Design of Shift Counters" 

See listing under (Digital) Counter?. (Motorola) 
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Shift Registers (cont) 


1 “Programmable Divider Applications” 

(DM7520. DM8520) 

Describes basic operation of DM7520/DM8520 divider. Covers optimum speed 
operation, programming, operating mode connections, applications as a speed 
controller for a two phase synchronous motor, and as a pseudo-random bit 
generator. 

National AN-17 (8 pg.) 

2 “New MOS Clock Driver For MOS Shift Register” 

(MH0007) 

Describes NH0007 circuit, turn-on characteristics, turn-off speed, power dissipa- 
tion, and discusses application as a two-phase MOS clock system. 

NatronalAN-18 (8 pg.) 

3 “Low Power MOS Clock-Modulated Memory Systems” 

(MM400, MM402, MM406, MM451, MM482) 

A Presents several memory techniques to save power. Tabulates and compares 
methods for relative power utilization. 

National AN-19 (7 pg.) 

4 “Design Considerations of MOS Dynamic Shift Registers 
With Tri-State Outputs” 

,(MM4012, MM4013, MM5012, MM5013) 

Describes operation of MOS shift registers with Tri-State push-pull outputs. In- 
cludes discussion of the dynamic characteristics and maximum clock frequency. 
National AN-65 (4 pg.) ' 

5 “MOS Analog Function Generator” 

Describes the use of shift registers as delay lines. Shows methods to increase the 
clock rates and describes treating a long loop as several short ones to improve 
access. 

National MOS Brief 4 (2 pg.) 

6 ?MOS Delay Lines” 

(MM506) 

Describes the characteristics of static and dynamic shift registers used in delay 
line. Discusses application as series/parallel delay lines and as substitutes for 
magnetic drum memories. Also covers specialized clocking techniques, such as 
two-speed clocking. 

National AN-25 (8 pg.) 

7 “Low Frequency Operation With Dynamic Shift Registers” 

Discusses operation of two forms of dynamic shift registers: ratioless and ratio. 
Recommends techniques, such as keeping clock amplitudes high, to design 
added margin into systems. Discusses temperature considerations, packaging. 
National MOS Handbook AN-55 (4 pg.) 

8 “Mask Programming Specializes MOS Shift Register 
Designs” 

(MM4007, MM4019, MM5007, MM5019) 

Describes customizing MOS shift register bit lengths by programming a metaliza- 
tion mask used to manufacture these devices. Dual registers from 20 to 256 bits, 
and single registers from 40 to 512 bits are available. Describes single register 
tapped output options. 

National MOS Handbook, MOS Brief 14 (2 pg.) 

9 “Double-Clocking Cuts Standard Registers to 
Non-Standard Sizes” 

Describes a method of double-clocking for N data input periods to make the 
register appear shortened by N bits. When this is achieved, the clock rate re- 
surnes normal frequency. 

National MOS Handbook, MOS Brief 16 (2 f3g.) 

10 “MOS Goes Bipolar” 

Shows what voltages are required to combine MOS Shift Registers and Read Only 
Memories with bipolar devices. Presents interface diagrams. 

National MOS Brief 12 (2 pg.) 

1 1 “Static Shift Register Operating Curves” 

How to use the minimum/maximum clock pulse width operating curves included 
in National’s static shift register data sheets. 

National MOS Brief 15 (2 pg.) 


Shift Registers (cont) 


12 “High Voltage Shift Registers Move Displays” 

(MM5081) ^ , V 

Describes use of the MM5081 high voltage shift register for driving gas discharge 
or lamp displays, le. moving messages or moving graphics. , 

National AN-44 (14 pg.) 

13 “COS/MOS MSI Counter and Register Design and 
Applications” 

See listing under (Digital) CMOS (RCA) 

14 “HiNIL 37§ Universal Shift Register” 

See listing under (Digital) HNIL/HTL (Teledyne Semiconductor)) 


MICROPROCESSORS 


Applications 


15 “Using Mosteks F8 Microprocessor In a Scanned 
Seven-Segment Display Application” 

(F8) \ i 

Discusses the advantages of the F8 as a numeric display interface in /jlP based 

devices. 

Mostek (16 pg.) 

16 “Using Mosteks F8 in a Scanned Keyboard Application” 

(F8) 

Discusses application of the F8 to eliminate hardware outside the processor to 
encode the keyboard. Uses a keyboard scanning technique. 

Mostek (16 pg.) 

17 “M6800 Microprocesspr Application Manual” 

(M6800) 

Describes the use of the 6800 family of parts. Gives details of practical applica- 
tions including the development of hardware and software, design of a point of 
sale terminal and interfaces to peripherals. 

Motorola $25.00 (716 pg.) ^ 

18 “Data Handling with the iMP-8” 

(IMP-8, IMP-16) 

Covers basic concepts for transferring data from a memory to peripherals. 
National AN-117 (4 pg.) 
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Applications (cont) 


1 “Microprocessor Mates with MOS/LSi Keyboard Encoder^’ 

(IMP-16) 

Shows how to interface a keyboard to the IMP-16 microprocessor for text editing. 
National AN-128 (6 pg.) ^ 

2 ‘The IMP-16 in Communication Appiications 

(IMP-16) 

Discusses communication processor functions, requirements for communica- 
tions microprocessors and system considerations. Gives programming examples 
including status monitoring, data transmission, message routing, Interrupt handl- 
ing and error control. 

National AN-134 (6 pg.) 

3 ^‘Communication Interfaces for the IMP-16” 

(IMP-16) 

Describes the use of this microprocessor in leased line and switched line appiica- 
tions with the communications conforming to El A standard RS232-C. 

National AN-152 (13 pg.) 

4 ‘‘The IMP-8C as a Data Concentrator” 

(IMP-8C) 

Describes the use of this microprocessor in data concentrator applications. Cov- 
ers use with a full duplex modem, and the terminal controller interface. 

National AN-113 (6 pg.) ^ . 

5 ‘‘Multiple Microprocessors in Instrument Systems” 

(IMP-8, IMP-16) 

Discusses systems built with central microcomputers pluis peripheral microp- 
rocessors to distribute intelligence. Illustrates concepts with a data acquisition 
and setpoint control system. 

National AN-106 (8 pg.) 

6 ‘‘PACE Logic Designers Guide to Programmed Equivalents 
to TTL Functions” 

(PACE) 

Shows how standard TTL/MSI logic functions and subsystems are implemented 
in software for the RACE microprocessor. 

National $5.00 (131 pi) 

7 “How to Design with the Control Store Sequencer, 6X02” 

(8X02) 

Presents a functional description and gives microprogramming suggestions. 
Signetics AM-3 (6 pg.) 


General 


8 ‘‘A Non-volatile Microprocessor Memory Using 4K 
N-channei MOS RAMs” 

See listing under (Memory) RAMs (Motorola) 

9 ‘‘Microprocessors - An Introduction” 

Shows system components, defines terms and describes operation of an elemen- 
tary computer system. 

National AN-114 (4 pg.) 

10 “Timesharing Users Manual” 

(IMP-8, IMP-16) 

Gives user information to assemble IMP-8 or IMP-16 programs using lymshare, 
Inc, services, or IMP-16 programs using the General Electric Computer timeshar- 
ing facility. 

National (35 pg.) 

11 “Microprocessors — Why They Evolved and What They Are” 

Offers background material and describes common microprocessor terms. 
National Imp Brief 1 (2 pg.) i 


General (cont) 


1 2 “Increasing Throughput for IMF-1 6 Seriai input/Output” 

(MM5303) 

Describes use of device to improve communication between microprocessor and 
peripheral with little increase in component count. 

National AN- 160 (7 pg.) 

13 “SC/MP Mates with Cassette Recorder” 

(SCMP) 

Describes a method of storing digital information on cassette tape. 

National AN-166 (12 pg.) 

14 “An Introduction to Microprocessors and RCA COSMAC 
COS/MOS Microprocessor” 

(CDP1800) 

Gives a general description of microprocessor operation with some specific de- 
scription of the COSMAC (CDP1800) 

RCA ICAN-6416 (8 pg.) 


Programming 


15 “S6800 Software Data Book” 

(S6800) 

Description of instruction set. 

Americari Microsystems (15 pg.) 

16 “S6600 Assembly Language Programming Manual” 

(S6800) 

Extensive material on programming and use of the instruction set. 

American Microsystems $15. )00 (244 pg.) 

1 7 “HM-61 00 Microprocessor Basic 4K Software” 

(HM6100) 

Describes the Digital Equipinent Cprp. PDP-8 software. 

Harris Application Note HM003 (4 pg.) 

IS “HM-61 00 ROM Based Subroutine Calls” 

(HM 6100) 

Describes two methods for returning to the proper program location after execut- 
ing a subroutine. 

Harris Application Note HM008 (4 pg.) 

19 “Inteilec 8/Mod 80 Microcomputer Development System 
Reference Manual” 

(8080) 

Discusses the design concepts and the use of the components of this system 
which can simplify the development of systems using the 8080 microprocessor. 
Intel. Available with system. (152 pg.) 

20 “Inteilec 8/Mod 8 Microcomputer System Operator’s 
Manual” 

(8008) 

Describes how to operate and run programs on the INTEILEC 8 computer, which 
is a system development tool for 8008 microcomputer users. 

Intel. Available with system. (145 pg.) 

21 “lnterp/80 User’s Manual” 

(8080) 

Describes the use of a FORTRAN IV program called INTERP/80. The program 
provides software simulation of the 8080 CPU along with execution monitoring 
commands to aid program development for the MCS-80. 

Intel $2.00 (32 pg.) 

22 “Series 3000 Cross Microprogramming System CROMIS 
Reference Specification” 

(3000) 

Oescribes the CROMIS microprogramming system for the 3000 series computing 
^em^nts. ft supports the user who wants to generate microcode. ' . 

Intel $5.00 (77 pg.) 
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Programming (cont) 

Programming (cont) 

1 “8008 and 8080 PL/M Programming Manual” 

(8008,8080) 

Tutorial introduction to PL/M language as it applies to these processors. 

Intel. Price $5.00 (70 pg.) ^ 

2 “8080 Assembly Language Programming Manual” 

(8080) 

Discusses the assembly language format and tells how to write assembly lan- 
guage programs for the 8080 microprocessor. 

Intel $5.00 (85 pg.) 

3 “8008 PL/M Compiler Operators Manual” 

(8008) ^ 

Describes operation of the 8008 PL/M cross compiler. 

Intel. Price $5.00 (42 pg^) 

4 “8080 PL/M Compiler Operators Manual” 

(8080) 

Discusses the two distinct programs that must be executed consecutively to 
perform a compilation of a PL/M source program. 

Intel. Price $5.00 (45 pg.) 

. \ 

5 Series 3000 Microprogramming Manual” 

' (3000) 

Fundamentals of the 3000 series microprocessor and Cross Microprogramming 
System are described. Presents XMAS, XMAP languages and microprogramming 
techniques. 

Intel $5.00 (73 pg.) 

6 “IM6100 CMOS Microprocessor Basic 4K Software” 

(IM6100) 

Describes use of the Digital Equipment Corp. PDP-8 software. 

Intersil Application Bulletin M003 (7 pg.) 

7 “ROM Based Subroutine Calls with the IMGIOO” 

(IM6100) 

Describes two methods for returning to the proper program location after execut- 
ing a subroutine. 

Intersil Application Bulletin M008 (6 pg.) 

8 “F8 Programmer’s Guide” 

(F8) 

Describes how to write programs for the F8 microprocessor system which cause 
the system to function as a discrete logic element. 

Mostek $5.95 (304 pg.) 

9 “M6800 Evaluation Module Users Guide” 

(M6800) 

Provides general information, installation instructions, preparation and operating 
procedures for the M6800 evaluation module. 

Motorola $5.00 )1 50 pg.) 

to M6800 Microprocessor Programming Manual” 

(M6800) 

Provides information needed to program the unit, discusses the instruction set, 
source language, assemblelr, simulator, Build-Virtual-Machine and HELP prog- 
rams. Gives program examples. 

Motorola $10.00 (303 pg.) 

1 1 “A Microprogram Development System” 

(IMP-16) 

Describes the application of microprogramming to LSI processors and the advan- 
tages of a microprogram development system for hardware and software. 

^National AN-123 (6 pg.) 

12 “IMP-4 Programming Techniques” 

Discusses subtle considerations for programming the IMP-4 including sub- 
routines, using the address register, decimal add and multi-precision arithmetic. 
National AN- 136 (6 pg.) 

13 “IMP-8 Assembler Manual” 

(IMP-8) 

Presents preliminary information on the use of IMP-8 assembler language. 

National (60 pg.) 

. 

14 “IMP-8 Programming Manual” 

(IMP-8) 

Provides information for the programming of the IMP-8 family of microproces- 
sors and microcomputers. 

National (111 pg.) 

15 “IMPr8 Utilities Reference Manual” 

(IMP-8) 

Provides information on the IMP-8 debugging program, loader programs, the 
standard teletype and I/O package, and the paper tape-punch package. 

National (57 pg.) 

16 “IMP-16 Assembler Program Description Manual” 

(IMP-16) 

Describes the internal structure of the IMP-16 Assembler. It covers the general 
organization, functions required for conversion to operate on a different machine, 
and a detailed subroutine and data description. 

National (105 pg.) 

i 

17 “IMP-16 Microsymbolic Assembler” 

(IMP-16) 

The microsymbolic assembler is a collection of routines that make it possible to 
wrjte microprograms for the IMP-16 in symbolic language. This manual describes 
thie statements, character set and basic programming elements. 

National (21 pg.) 

18 “Installation o.f IMP-16 Assembler on System 360/370 
Operator Manual” 

(IMP-16) 

Provides information for installing the iMP- 16 assembler and punch programs on 
an IBM 360/370 computer. 

National (18 pg.) 

19 ‘IMP-16 Programming Techniques” 

(IMP-16) 

Discusses several aspects of the instruction set to enable programmer to code 
more efficiently. Includes discussion of subroutines, subroute parameter pas- 
sing, recursive subroutines, as well as sample programs. 

National AN-111 (6 pg.) , 1 

;20 “Program Development Guide for the COSMAC 
Microprocessor” 

(CDP1800) 

This manual reviews the system architecture, describes two levels of COSMAC 
assembly language and describes the COSMAC software development package. 

RCA MPM-102 $10.00 (97 pg.) 

21 “Binary Arithmetic Routines” 

(2650) 

Covers routines for binary addition, subtraction, multiplication and division. 
Signetics AS53 (15 pg.) 

22 “Conversion Routines” 

(2650) 

Covers Binary to BCD, BCD to ASCIL Hexadecimal to ASCII and vice versa. 
Signetics AS54 (17 pg.) 

23 “Serial Input/Output” 

(2650) 

Covers use of the Sense/Flag capability for serial input/output. 

Signetics AS50 (3 pg.) 
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Programming (cont) 


1 *‘Bit and Byte Testing Procedures*’ 

(2650) 

Describes severai methods of testing the contents of the internal registers. 
Signetics AS51 (4 pg.) 

2 "‘General Delay Routines” 

(2650) 

Covers software routines to generate time delays . 

Signetics AS52 (3 pg.) 

3 “Support Software for Use with the NCSS Timesharing 
System” 

(2650) 

Covers a cross-assembler, cross-simulator and two utility programs (to load the 
2650 and to burn PROMs.) ' 

Signetics SP52 (7 pg.) 

4 “Simulator, Vibrsion 1.2” 

(2650) 

Changes to the simulator. 

Signetics SP53 (1 pg.) 

5 "*2650 Initralization” 

(2650) 

Covers start up procedures. 

Signetics MP51 (1 pg.) 

6 “Absolute Object Format” 

(2650) 

Describes the format of the absolute code. 

Signetics SS51 (1 pg.) 

7 “Pipbug” 

(2650) 

Program for the 2650 PC1001 demonstration card. 

Signetics SS50 (13 pg.) 

8 “2650 Demo System” 

(2650) 

Complete demonstration system when used with the 2650 PCI 001 . 

Signetics SP51 (7 pg.) 

9 “2650 Evaluation Printed Circuit Board” 

(2650) 

Covers features and connections for this card level evaluation and design tool. 
Signetics SP50 (14 pg.) 


Systems 


10 "'A Computer Control Unit Using the AM2909” 

(AM2909) ' 

Covers application of the AM2909 Microprogram Sequencer in the construction of 
computer control units. 

Advanced Micro Devices Application Note (11 pg.) 

11 “S6800 Microprocessor Hardware Book” 

(S6800) 

Provides System description and data sheets. 

^ American Microsystems (72 pg.) 

12 “S6800 Hardware Reference Manual” 

(S6800) 

Detailed descriptions of the system operation. 

Afnerican Microsystems $15.00 (225 pg.) 


Systems (cont) 


13 “Prototyping Board Manual” 

(S6800) , 

Describes system, software, operating procedures, troubleshooting procedures, 
and lists parts and instruction set for the system. 

American Microsystem (94 pg.) 

14 “F8 Microprocessor Application Manual” 

^(F8) 

Covers details concerning bit manipulation, RAM expansion, extension of the I/O 
ports, subroutines and boot strap loaders. 

Fairchild 

15 “Static Memory Systems Utilizing the HM-6t 00” 

(HM6100) 

Describes CMOS, nonvolatile CMOS and NMOS memory systems. 

Harris Application Note HM004 (7 pg.) 

16 “HM-61 00 CMOS Microprocessor Teletype Interface"" 

(HD6402, HM6100) 

Describes a teletype interface using the HM61 00 and a UART. 

Harris Application Note HM005 (7 pg.) 

17 ""HM-6100 Operator Console” 

(HM6100) 

Describes the 6900-CONTRL console for the prototyping system. 

Harris Application Note HM006 (4 pg.) 

18 “HM-6100 CMOS Microprocessor Memory Extension” 

(HM6100) 

Discusses a memory extension controller to increase the memory from 4096 to 
32,768 words. 

Harris Application Note HM0b7 (4 pg.) 

1 9 “Inteilec 8/Mod 80 Operators Manual” 

(8080) 

Describes how to operate and run programs on the Inteilec 8 computer, a design 
development tool 8080 microcomputer users. 

Intel (available with system) (143 pg.) 

20 “Using the 8251 Universal Synchronous/ Asynchronous 
Receiver/Transmitter” 

See listing under Digital-Data Transmission (Intel) 

21 “8255 Programmable Peripheral Interface Applications” 

(8255) 

Provides hardware and software information for this byte oriented 1/0 device. 
Examples cover character printer, paper tape and 8080-8080 Interface applica- 
tions. 

Intel Application Note AP-15 $1 .00 (32 pg.) 

22 “8080 Microcomputer Systems User’s Manual” 

(8080A) 

Data sheets, architecture, timing requirements, and Instruction sets for the 
M$C80 family. \ 

Intel $5.00 (238 pg.) . 

23 “8080/8080A Microcomputer” 

(8080/8080A) 

Presents device, failure mechanisms, testing methods and results. 

Intel RR-10 (13 pg. 

24 “Memory-Mapped I/O and Vectored Interrupts for Intel 4-Blt 
Microcomputer Systems” 

(4009,4289) 

Describes the expansion to 16 or 256 4-bit input ports, to 64 8-bit input ports, to 
vectored interupts, to vectored inputs and to 128 output ports. 

Intel Application Note AP-1 9 (6 pg.) 
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Systems (cont) 

1 “Static Memory Systemsior the IM61 00” 

(IM6100) ^ 

Describes CMOS, nonvolatile CMOS and NMOS memory systems for the IM6100. 

^ Intersil Application Bulletin M004 (14 pg.) 

2 “Teletype Interface for the IM61 00 CMOS Microprocessor” 

(IM61P0) 

Describes a teletype interface u^ing the IM6100 and a UART. 

Intersil Application Bulletin MOOS (10 pg.) 

3 “IM61 00 Operator Console” 

(IM6100) 

Describes the 6900-CONTRL console for the prototyping system. 

Intersil Application Bulletin MOOS (17 pg.) 

4 “IM6100 CMOS Microprocessor Memory Extension” 

(IM6100) 

Discusses a memory extension controller to increase the rhemory from 4096 to 
32,768 words. 

Intersil Application Bulletin M007 (6 pg.) 

5 “A Powerful Microprogram Controller: The 67110” 

(65110) 

Describes features of the device Including organization, internal interrupts, and 
memory expansion. 

Monolithic Memories (5 pg.) 

6 “5701/6701 : 4-Bit Expandable Bipolar Microcontroller” 

(5701,6701) 

Provides functional descriptions of the device, instruction set, timing, and more. 
Monolithic Memories Application Note (23 pg.) 

7 “12/12K Memory System for the MK5065 Microprocessor” 

(MK4096, MK5065) 

Describes a complete 12Kx8 or 16Kx8 memory system for use with the MK5065 
microprocessor. 

Mostek (6 pg.) 

8 “F8 Microprocessor Hardware Support-Evaluation Kit” 

(F8) 

Describes this kit and its use. Includes a sample program to acquaint the user 
with F8 machine language and to program the kit. 

Mostek (20 pg.) 

9 “F8 Preliminary Data Book” 

(F8) 

Describes the timing, signal sequences, and chip interactions as well as provides 
detailed system information. 

Mostek (125 pg.) 

' , ' j 

10 “Expanding Mostek’s F8 Microprocessor External Interrupt 
Capability” 

(F8) 

A detailed discussion of servicing control inputs in a F8 based system with 
emphasis on implementing interrup driven systems. 

Mostek (12 pg.) 

1 1 “Subroutine Neting and Multiple Interrupt Handling using 
Mostek’s F8 Microprocessor” 

. (F8) 

Discusses the use and Implementation of subroutines and interrupts as they apply 
to programming an F8 based system. 

Mostek (16 pg.) 

12 “M6800 System Microcomputer System Design Data” 

(M6800) 

Describes the family of parts including data sheets. 

Motorola. (165 pg.) 

13 “Analog-to-DIgital Conversion techniques with the M6800 / 
Microprocessor System” 

(MC1405, M6800) 

Describes successive approximation and dual ramp techniques for A/D conver- 
sion using the M6800. Gives flow diagrams, source programs and schematics. 
Appendix gives program for binary to BCD conversion\ 

Motorola AN-757 (35 pg.) 

14 “Device Operation and System Implementation of the 
Asynchronous Communications Interface Adapter 
(MC6850) 

See listing under Digital-Data Transmission (Motorola). 

15 “GCP/P Product Description” 

(GCP/P) 

Delineates the system, gives a functional description of the CROM and RAID 
devices, and presents the general purpose macroinstruction set. Appendices 
cover a microprogram to implement the IMP-16 instructions set and the use of 
the RALU status flag. 

National (61 pg.) 

16 “iMP-4 Technical Description” ^ 

(IMP-4) 

Describes the general purpose instruction set, gives functional and system de- 
scriptions, describes the development system and shows specific programming 
examples. 

National (77 pg.) 

17 “Designing with the IMP Chip Set” 

(IMP-16) 

Describes some of the major considerations in the | implementation of 4 to 32 bit 
systems using the IMP series of devices. A 16 bit System is covered in detail. 
National AN-141 (10 pg.) 

18 “IMP-4 A Base Memory Architecture” 

(IMP-4A) ' ^ ^ 

Describes a memory that taxes the capabilities of the IMP-4A microprocessor 
system. 

National AN- 137 (4 pg.) 

19 “IMP-8C Application Manual” 

(IMP-8) 

Describes the IMP-8C’s operational features, functional and logic operation, and 
input/output interfacing in sufficient detail to permit the user to adapt the card to 
various applications. 

National (119 pg.) 

20 “IMP-8C/200 Microprocessor, IMP-8P Microcomputer 

Product Description” 

(IMP-8) 

Describes the IMP-8C microprocessor card and the IMP-8P prototyping tool 
(microcomputer) as systems. 

National (10 pg.) 

21 “IMP-16C Peripheral Interfacing Simplified” 

(IMP-16C) 

Explores techniques for interfacing peripheral devices to the microprocessor. 
National AN- 124 (4 pg.) 

22 “IMP-16 Interrupts” 

(IMP-16) 

Describes various type of interrupts, including an overview of interrupt structure, 
example of interrupt request and service, multilevel and control panel interrupts. 
National AN-107 (23 pg.) 

23 “Increasing the Number of Control Flags and Jump 
Conditions in the IMP-1 6C” 

(IMP-16C) 

Describes simple and economical method of increasino the number of testable 
jump conditions and the number of control flags on the IMP-16C microprocessor. 
National AN-101 (4 pg.) 
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Systems (cont> 

1 “IMP-16-L Product Description” 

Describes the features of the IMP-16L general microcomputer system. 

National (8 pg.) 

2 “Clock-Hold Schemes For the IMP Microprocessor Family” 

(IMP-8C, IMP-16C) 

Presents scheme to extend the clock-hold function for additional periods of the 
main system clock, using the DM8570 shift register. 

National AN- 105 (4 pg.) 

3 “PACE Technical Description” 

(PACE) 

Defines and explains how to use the hardware and software items that support the 
PACE system. 

National (96 pg.) 

4 “Applications of LSI Processors” 

(IMP-16) 

Describes system architecture and operation of IMP-16C, 16-bit parallel proces- - 
sor with self-contained memory. Describes applications in a a data communicar 
tion link analyzer, In point-of-sales and in retailing systems. 

National AN-98 (8 pg.) 

5 “POWR I/O CROM Technical Description” 

(IMP-16) 

Describes the instruction repertoire and use of this unit which expands the variety 
of memory and input/output operations of the lMP-16. 

National (22 pg.) 

6 “Using a Microprocessor Beyond Apparent Speed” 

(IMP-16) 

Covers the concept of cycle stealing, a technique in which a peripheral device 
communicates directly with memory or another peripheral device while the CPU is 
doing work other than using the data and address buses. 

National AN-142 (6 pg.) 

7 “SC/MP Technical Description” 

(SCMP) 

Describes the SC/MP system plus its hardware and systems. 

National (64 pg.) 

8 “IMP-16L DMA— What It Is and How to Use It” 

(IMP-16) 

Discusses general theory of the DMA Bus, gives examples of priority expansion 
and data transfer. 

National AN'1 35 (6 pg.) 

9 “Data Acquisition System Interface to Computers’^ 

See listing under (Linear) Converters (National) * 

1 0 “User Manual for the COSMAC Microprocessor” 

(CDP1800) 

Describes the COSMAC microprocessor architecture and its instructions with 
examples of each Instruction. Illustrates methods of adding external memory and 
describes machine coding techniques. 

RCAMPM-101 $5.00 (65pg.) 

1 1 “Guide to better Handling and Operation of CMOS 

Integrated Circuits” 

Recommends specific handling and operating practices to minimize the probabil- 
ity of damage in manufacturing and field environments. 

RCAICAN-6525'(5pg.) 

12 “Anaiog-to-Digital Converter for Use with RCA COSMAC 
Development Systems” 

(CPD1800) 

Circuit and program to use the Burr Brown ADC55 12-bit converter. 
RCAICAN-6490 (2pg.) ^ 

13 “Interrupt Priority Resolution Circuit for Use with RCA 
COSMAC Development Systems” 

(CDP1800) 

Circuit and program for use when resolution in software is not sufficiently effi- 
cient. 

RCA ICAN-6485 (3 pg.) 

1 4 ‘Adding Two-Level I/O Interface Capability to RCA COSMAC 
Development Systems” 

(CDP1800) 

Circuit to expand I/O cabability. 

■ RCA ICAN-6486 (2 pg.) 

15 “Alphanumeric Display for Use with RCA COSMAC 
Development Systems” 

(CDP1800) 

Circuit and program for self-scanning dot-matrix display. 

RCA ICAN-6488 (3 pg.) 

16 “pigital-to- Analog Converter for Use with RCA COSMAC 
Development Systems 

(CDP1800) 

Circuit and program using the Burr-Brown DAC50 12-bit converter. 

RCA ICAN-6489 (3 pg.) 

17 “PROM Programmer for RCA COSMAC Development 
Systems” 

(CPD1800) 

Circuit and program to program, copy, verify and list contents of 1702, 2704 and 
2708 PROM’s. 

RCA ICAN-6491 (8 pg.) 

18 “Hexadecimal Keyboard Interface for Use with RCA 

COSMAC Development Systems” 

(CP01800) 

Circuit and program Including debounce routine for 16 key keyboard. 
RCAICAN-6516(2pg.) 

1 9 “Using the RCA CPD1 802 Microprocessor in CDP1 801 
Designs” 

- (CDP1800) 

Explains hardware and software differences between CDP1802 and CDP18G1 . 

RCA ICAN-6509 (10 pg.) 

20 “Programmable Interval Timer and Counter for Use with 

RCA COSMAC Development Systems” 

(CDP1800) 

Gives the circuits and logic diagrams for a programmable interval timer and 
counter for use with the COSMAC development systems. Discusses the com- 
mands used for its operation and gives four sample programs. 

RCAICAN-6482 

21 “Register-Based Output Functions for RCA COSMAC 
Microprocessors” 

(CDP1802. CDP1852) 

Describes circuits using the CDP1852 I/O port for outputting information from any 
of the 16 general purpose scratch pad registers of the CDP1802 microprocessor) 

RCA ICAN-6562 

22 “Design of Clock Generators for Use with RCA COSMAC 
Microprocessor” 

(CDP1802) 

Describes a crystal controlled clock generator using on-chip circuits and crystal 
and RC generators using external circuits. 

RCA ICAN-6565 
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1C MASTER 


MICROPROCESSORS 


Systems (cent) 


1 , “The Microcontroller” 

(30p) 

Provides system overview, instruction set, programming examples, and system 
applications. 

Scientific Microsystems Application Guide (42 pg.) 

2 “Microprocessor Prototyping Card” 

(2650) 

Describes features of the 2650PC1001 microcomputer. 

Signetics Application Memo (2 pg.) 

3 “A Guide to the Selection of Support Components for the 
Series 3000 Microprocessor” 

(N3001. N3002) 

Categorizes the various components used to implement major sections of a 
typical microprocessor system. 

Signetics AM-1 (4 pg.) 

4 A User’s Guide to the Series 3000 Microprocessor Chip Set” 

(N3001, N3002) 

Describes devices, instruction sets. Design examples included. 

Signetics AM-2 (14 pg.) 

5 “Address and Data Bus Interfacing Techniques” 

(2650) 

Discusses address and data bus drive requirements. Covers methods for increas- 
ing the system drive capability. 

Signetics MP53 (8 pg;) 

6 “How to Design with the Control Store Sequencer, 8X02” 

(8X02) 

Presents a functional description and gives microprogramming system sugges- 
tions. 

Signetics Bipolar Application Memo 3 (6 pg.) 

7 , “Interfacing the 8700 AID Converter with the 8080 /xP 
System” 

(8700,8701,8702) 

Presents use of the 8700 A/D converter with the 8080 microprocessor. Provides 
techniques for interfacing the two and methods fdr handling multiple converters 
with increased throughput. 

Teledyne Semiconductor AN-8 (6 pg.) 

8 “Minimum System Design TMS 9900 16-bit 
Microprocessor” 

(TMS 9900) 

Explains system design, system performance, and minimum system configura- 
tion. 

Texas Instruments CA-184A (7 pg.) 

9 “TMS 5501 I/O in TMS 8080A fxP Systems” 

(TMS5501,TMS8080A) 

Describes operation and use of this Input/output controller. 

Texas Instruments CA-185A (18 pg.) 

10 “Software Design for Microprocessors” 

(SBP0400, TMS1000, TMS5501 , TMS8080, TMS9900) 

Presents basic microprocessor fundamentals. Includes such topics as basic 
terms, basic machine architecture, instruction sets, and programming. Sample 
design problems are examined. 

Texas Instruments $12.50 (385 pg.) 


Huniv 

Nils PHECmY 

This section is divided into three parts: a table of 
those manufacturers wiliing to perform MiL-STD> 
883 screening, a two way miiitary to commerciai 
cross reference index, and the Qualified Parts List 
broken down into functions. It not only shows what 
devices are on the list and which manufacturers 
supply them, but also it decodes the military 
numbers into familiar terms. 




how to use 

the military parts directory 


The next page contains a table showing the manu- 
facturers who have advised that they want to screen 
devices to MIL-STD-883 and/or perform other 
environmental screening. The table also indicates 
which companies are currently qualified to supply 
one or more devices on the QPL list. Such achieve- 
ment is apt to indicate that these companies are 
well equipped to perform 883 testing. The follow- 
ing page provides convenient cross references 
between M38510 numbers and their commercial 
equivalents; all these devices are listed in the 
latest QPL. 

The heart of this section is the functional QPL 
parts list. It is based on the latest Defense Elec- 
tronics Supply Center Qualified Products List 
(QPL-38510-XX) at the time of publication. The 
revision and date of this list are indicated at the 
bottom of each page. Like the Master Selection 
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Guide, the devices are classified my major func- 
tions; within each function the devices are arranged 
in alphanumeric order, which automatically groups 
CMOS together, 5400 Series together, etc. 

A complete rnilitary part number includes a three 
letter suffix signifying the device class and pack- 
aging. The definitions of these letters are given in 
the Part Number Guide under “JAN Nomencla- 
ture.” All the devices listed here meet class B 
and C requirements, a few devices (CMOS) meet 
class A specifications. The package styles and 
lead finishes that each manufacturer is qualified 
to supply can be determined by consulting the 
official QPL or by contacting the individual man- 
ufacturers. Once you have found the names of 
the companies you need to contact, you can reach 
them by using the information in the Manufacturers 
and Distributors Directory. 
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1C MASTER MILITARY DEVICE TESTING 


MANUFACTURER 

MIL-M-38510 

QPL 

MIL-STD-883 

SCREENING 

OTHER 

SCREENING 

Linear 

TTL 

other 

Bipolar 

CMOS 

Class A 

Class B 

Class C 

Military 

Industrial 

Advanced Micro Devices 

X 

X 



X 

X 

X 

X 

X 

American Micro- 
systems, Inc. 






X 

X 

X 

X 

Analog Devices 






X 

X 



Beckman Instruments 





X 

X 

X 

X 

X 

Burr-Brown Research 






X 

X 

X 

X 

Collins 





X 

X 

X 

X 

X 

Electronic Arrays 






X 

X 

X 

X 

EMM/Semi 





X 

X 

X 

X 

X 

Exar Integrated Systems 






X 

X 

X 

X 

Fairchild Semiconductor 

X 

X 

DTL 


X 

X 

X 

X 

X 

General Instrument 






X 

X 


X 

Harris Semiconductor 



PROM 


X 

X 

X 

X 

X 

Hughes 





X 

X 

X 

X 

X 

Hybrid Systems 





X 

X 

X 

X 

X 

Intel 






X 

X 

X 

X 

International Microcircuits 








X 

X 

Intersil 

X 




X 

X 

X 

X 

X 

ITT Semiconductor 


X 

DTL 


X 

X 

X 

X 

X 

LIthic Systems 









X 

LSI Computer Systems 





X 

X 

X 

X 

X 

Micro Networks 






X 

X 

X 

X 

Micropac 





X 

X 

X 



Mitel Semiconductor 





X 

X 

X 

X 

X 

Monolithic Memories 

. . 





X 

X 

X 

X 

X 

Mostek 






X 




Motorola Semiconductor 


X 

ECL 


X 

X 

X 

X 

X 

National Semiconductor 

X 

X 


X 

X 

X 

X 

X 

X 

NEC Microcomputers 






X 

X 



Nitron 






X 

X 

1 

X 

X 

Nortec 






X 

X 

X 

X 

Plessey Semiconductor 





X 

X 

X 



Power Monolithics 









X 

Precision Monolithics 





X 

X 

X 

X 

X 

Ragen Semiconductor 





X 

X 

X 

X 

X 

Raytheon Semiconductor 





X 

X 

X 

X 

X 

RCA Solid State 




X 

X 

X 

X 

X 

X 

Scientific Micro Systems 








X 

X 

SIgnetIcs 

X 

X 



X 

X 

X 

X 

X 

Silicon General 





X 

X 

X 

X 

X 

Siliconix 





X 

X 

X 

X i 

X 

SMC Microsystems 






X 

X 


X 

Solid State Scientific 





X 

X 

X 

X 

X 

Solitron 





X 

X 

X 

X 

X 

Sprague Electric 



s 

i 

X 

X 

X 

X 

X 

Stewart Warner 





X 

X 

X 

X 

X 

Teledyne Philbrick 


— 



X 

X 

X 

X 

X 

Teledyne Semiconductor 






X 

X 

X 

X 

Texas Instruments 

X 

X 


i 

X 

X 

X 

X 

X 


Explanation: 

The “MIL-M-SSStO” section indicates the iC manufacturers currently providing Q.P.L. iCs. More detailed information on the specific devices is given in the 
Qualified Products lists which follow. 

The “MIL-STD-883 Screening” section lists those manufacturers who are both set up and actively want to screen devices to the levels indicated. 

“Other Screening” shows those who report that they want business calling for special military and industrial environment screening procedures. 
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1C MASTER 


MILITARY PARTS INDEX— DEVICE/QPL 


Cross Reference 
Commercial to Military 


Cross Reference 
Commercial to Military 


Device 

M38510/ 

1 Device M38510/ | 

1 Device M38S1(V 

HPROM0512 

20101 

54L72 

02102 

5474 

00205 

101A 

10103 

54L73 

02103 

5475 

01501 

10501 

06001 

•54L74 

02105 

5476 

00204 

10502 

06002 

54L78 

02104 

5477 

01502 

10505 

06003 

54L95 

02801 



10506 

06004 

54SOO 

, 07001 

5479 

00207 

10507 

06005 

54S02 

07301 

5482 

00601 

10509 

06006 

54S03 

07002 

5483 

00602 

108A 

10104 

54S04 

07003 

5485 

15001 

4000 

05201 

54S05 

07004 

5486 

00701 

4001 

05202 

54S10 

07005 

5490 

01307 



54S11 

08001 



4002 

05203 

54S133 

07009 

5492 

01301 

4006 

05701 

54S134 

07010 

5493 

01302 

4007 

05301 

54S140 

08101 

5495 

00901 

4009 

05501 

54S15 

08002 

5496 

00902 

4010 

05502 

54S20 

07006 

55107 

10401 



54S22 

07007 



4011 

05001 

54S40 

07201 

55108 

10402 

4012 

05002 

54S51 

07401 

55113 

10405 

4013 

05101 

54S64 

07402 

55114 

10403 

4014 

05702 

54S65 

07403 

55115 

10404 

4015 

05703 

54S74 

07101 

710 

1C301 



54S86 

07501 



4017 

05601 

5400 

00104 

723 

10201 

4018 

05602 

5401 

00107 

741 

10101 

4019 

05302 

5402 

00401 

747 

10102 

4020 

05603 

5403 

00109 

930 

03001 

4021 

05704 

5404 

00105 

9304 

00603 

4022 

05604 

5405 

08108 

9309 

01404 

4023 

05003 

5406 

00801 

9312 

01402 

4024 

05605 

5407 

00803 

9314 

01504 

4025 

05204 

5408 

01601 

9322 

01405 

4027 

05102 

5409 

01602 

935 

03002 

4030 

05303 



936 

03003 

4031 

05705 

5410 

00103 



4041 

05505 

54107 

00203 

946 . 

03004 

4049 

05503 

5412 

00106 ! 

962 

03005 

4050 

05504 

54116 

01503 



54H00 

02304 

54121 

01201 



54H01 

02306 

54122 

01202 



54H04 

02305 

54123 

01203 



54H08 \ 

15501 

54126 

15302 



54H10 

02303 

54145 

01005 



54H101 

02205 

54150 

01401 



54H103 

02206 

54151 

01406 



554H11 

15502 

54153 

01403 



43H20 

02302 

5416 

00802 



54H21 

15503 

54160 

01303 



43H22 

02307 

54161 

01306 



54H30 

02301 

54162 

01305 



54H40 

02401 

54163 

01304 



54H50 

04001 





54H51 

04002 

54164 

00903 





5417 

00804 



54H53 

04003 

54174 

01701 



54H54 

04004 

54175 

01702 



54H55 

04005 

54180 

01901 



54H72 

02201 





54H73 

02202 

54181 

01101 





54182 

01102 



54H74 

02203 

54192 

01308 



54H76 

02204 

54193 

01309 I 



54LS00 

30001 

54194 

00905 I 



54LS02 

30301 

54195 

00906 



54LS03 

30002 

.5420 

00102 



54LS04 

30003 

5423 

00402 1 



54LS05 

30004 





54LS08 

31004 

5425 

00403 1 



54LS10 

30005 

5426 

00805 



54LS11 

31001 

5427 

00404 



54LS12 

30006 

5430 

00101 



541S15 

31002 

5437 

00302 



54LS20 

30007 

5438 

003Q3 



54LS21 

31003 





54LS22 

moB 

5440 

00301 



54LS266 

30303 

5442 

01001 



54LS27 

30302 

5443 

01002 



54LS30 

30009 

5444 

01003 



54LS32 

30501 

5445 

01004 



54LS37 

30202 





54LS51 

30401 

5448 

01008 



54LS54 

30402 

5449 

01009 



54LS86 

30502 

5450 

00501 



54L00 

02004 





54L03 

02006 

5451 

00502 





’5453 

00503 



54L04 

02005 

5454 

00504 



54L10 

02003 

5470 

00206 1 



54120 

02002 

5472 

00201 i 



54L30 

02001 





54171 

02101 

5473 

00202 
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1C MASTER MILITARY PARTS INDEX— DEVICE/QPL 


Cross Reference 

1 Military to Commercial 

Cross Reference 

Military to Commercial 

Device 

M38510/ ^ 

Device 

M38510/ 

Device 

M38510/ 

-n 

00101 

5430 

02005 

54L04 

10102 

747 



00102 

5420 

02006 

54L03 

10103 

101A 



00103 

5410 

02101 

54L71 

, 10104 

108A 



00104 

5400 

02102 

54L72 

10201 

723 



00105 

5404 

02103 

54L73 







02104 

54L78 

10301 

710 



00106 

5412 

02105 

54L74 

10401 

55107 



00107 

5401 

P2201 

54H72 

10402 

55108 



00108 

5405 



10403 

•55114 



00109 

5403 

02202 

54H73 

10404 

55115 



00201 

5472 

02203 

54H74 







02204 

54H76 

10405 

55113 



00202 

5473 

02205 

54H101 

15001 

5485 



00203 

54107 

02206 ' 

54H103 

15302 

54126 



00204 

5476 



15501 

54H08 



00205 

5474 

02301 

54H30 

15502 

54H11 



00206 

5470 

02302 

54H20 

15503 

54H21 





02303 

54H10 

20101 

HPROM0512 



002d7 

5479 

02304 

54H00 





00301 

5440 

02305 

54H04 

30001 

54LS00 



00302 

5437 



30002 

54LS03 



00303 

5438 

02306 

54H01 

30003 

54LS04 



00401 

5402 

02307 

54H22 

30004 

54LS05 





02401 

54H40 

30005 

54LS10 



00402 

5423 

02801 

54L95 

30006 

54LS12 



00403 

5425 , 

03001 

930 

30007 

54LS20 



00404 

5427 ^ 



30008 

54LS22 



00501 

5450 

00302 

935 

30009 

54LS30 



00502 

5451 

03003 

936 

30202 

54LS37 



. 


03004 

946 

30301 

54LS02 



^00503 

5453 

00305 

962 

30302 

54LS27 



,00504 

5454 

04001 

54H50 

30303 

54LS266 



00601 

5482 



30401 

54LS51 



00602 

5483 

04002 

54H51 

30402 

54LS54 



00603 

9304 

04003 

54H53 

30501 

54LS32 





04004 

54H54 

30502 

54LS86 



00701 

5486 

04005 

54H55 

31001 

54LS11 



00801 

5406 

05001 

4011 

31002 

54LS15 


\ 

00802 

5416 



31003 

54LS21 



00803 

5407 

05002 

4012 

31004 

54LS08 



00804 

5417 

05003 

4023 





00805 

5426 

05101 

4013 







05102 

4027 





00901 

5495 

05201 

4000 





00902 

5496 

05303 

4030 





00903 

54164 

05202 

4001 





00905 

54194 

05203 

4002 





00906 

54195 

05204 

4025 





01001 

5442 

05301 

4007 







05302 

4019 





01002 

5443 







01003 

5444 

05501 

4009 




* 

01004 

5445 

05502 

4010 





01005 

54145 

05503 

4049 





01008 

5448 

05504 

4050 





01009 

5449 

05505 

4041 





01101 

54181 

05601 

4017 





01102 

' 54182 









05602 

4018 





01201 

54121 

05603 

4020 





01202 

54122 

05604 

4022 





01203 

54123 

05605 

4024 





01301 

5492 

05701 

4006 ' 





01302 

5493 









05702 

4014 





01303 

54160 

05703 

4015 





01304 

54163 

05704 

4021 





01305 

54162 

05705 

4031 





01306 

54161 

06001 

10501 





01307 

5490 

06002 

10502 





01308 

54192 

06003 

10505 





01309 

54193 

06004 

10506 





01401 

54150 

06005 

10507 





01402 

9312 

06006 

10509 





01403 

54153 

07001 

54S00 





01404 

9303 

07002 

54S03 





01405 

9322 

07003 

54S04 





01501 

5475 

07004 

54S05 





01501 

5475 

07005 

54S10 





01502 

5477 

07006 

54S20 





01503 

54116 

07007 

54S22 





01504 

9314 

07009 

54S133 





01601 

5408 

07010 

54S134 





01602 

5409 

07101 

54S74 





01701 

54174 

07201 

54S40 







07301 

54S02 





01702 

54175 

07401 

54S51 





01901 

54180 

07402 

54S64 


t 



02001 

54L30 

07403 

54S65 





02002 

54L20 

07501 

54S86 





02003 

54L10 

08001 

54S11 







08002 

54S15 > 





02004 

54L00 

08101 

54S140 







10101 

741 
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1C MASTER 


MILITARY PARTS DIRECTORY 


Digital 


ARITHMETIC FUNCTIONS 

Device 

M3851Q/ Oescriptior 

1 Source 

9304 

00603 

Dual Full Adder 

Motorola 

5482 

00601 

2-Btt Binary FuH Adder 

ITT 

Motorola 

5463 

00602 

4-Bjt Binary FvH Adder 
(Look-Ahead Carry) 

ITT 

Motorola 

Signetics 

Tl 

5485 

15001 

4-Bit Magnitude 

Comparator 

Signetics 

54181 

01101 

Arithmetic Logic/Function 
Gen. 

Motorola 

Signetics 

54182 

01102 

Look-Ahead Carry 

Generator 

Motorola 

Signetics 

BUFFERS, INVERTERS 

935 

03002 

Hex Inverter 

in 

936 

03003 

Hex Inverter 

in 

4007 

05301 

Dual Complementary Pair 
plus Inverter 

National 

RCA 

4009 

(»501 

Hex Buffer/Converter, 
Inverting 

National 

RCA 

4010 

05502 

Hex Buffer/Converter, 
Non-Inverting 

National 

RCA 

4041 

05505 

Quad True/ 

Complement Buffer 

RCA 

4049 

05503 

Hex Buffer/Converter, 
Inverting 

National 

RCA 

4050 

05504 

Hex Buffer/Converter, 
Non-Inverting 

National 

RCA 

5404 

00105 

Hex Inverter 

Fairchild 

in 

Motorola 

National 

Signetics 

5405 

00108 

Hex Inverter, 0/C 

Fairchild 

in 

Motorola 

National 

Signetics 

Tl 

5437 

0(0)2 

Quad 2-Input NANO 

in 

Motorola 

National 

Signetics 

Tl 

5438 

00303 

Quad 2-Input NANO 

Buffer. 0/C 

Fairchild 

Motorola 

National 

Signetics 

Tl 

5440 

00301 

Dual 4-Input NANO 

Buffer 

Fairchild 

in 

Motorola 

National 

Signetics 

Tl 

54125/6 15301/2 

Quad Gated Buffer. 3 State 

Signetics 

54H04 

02305 

Hex Inverter 

Fairchild 

In 




Motorola 

Signetics 

Tl 

54H40 

02401 

Dual 4-Input NANO Buffer 

Motorola 

Signetics 

Tl 

54LS04 

30003 

Hex inverter 

National 

Signetics 

54LS05 

30004 

Hex Inverter. 0/C 

National 

Signetics 

54LS37 

30202 

Quad 2-Input NANO Buffer 

Signetics 

54S04 

07003 

Hex inverter 

Signetics 

54S05 

07004 

Hex Inverter. 0/C 

Signetics 

54S40 

07201 

Dual 4-tnput NANO Buffer 

Signetics 


COUNTERS 


Device 

M38510/ Description Source 

54L04 

02005 

Hex inverter 

National 

4017 

05601 

Decade Counter/Divider. 
Decoded Output 

RCA 

4018 

05602 

Presettable DivIde-by-N 
Counter 

RCA 

4020 

05603 

14-Blt Binary Counter 

RCA 

4022 

05604 

Divide-by-8 Counter/ 

Divider. Decoded Output 

RCA 

4024 

05605 

7-Bit Binary Counter 

rcA 

5490 

01307 

Decade Counter. Ripple 

in 

Motorola 

5492 

01301 

Divide-By-Twelve Counter 
(-2. -4-6) 

ITT 

Motorola 

Signetics 

5493 

01302 

4-Bit Binary Counter 

ITT 

Motorola 

Signetics 

54160 

01303 

Synchronous Decade 

Counter 

Motorola 

National 

Signetics 

54161 

01306 

Synchronous 4-Bit Binary 
Counter 

Motorola 

National 

Signetics 

54162 

01305 

Fully Synchronous Decade 
Counter 

Motorola 

National 

Signetics 

54163 

01304 

Fully Synchronous 4-Bit 
Binary Counter 

Motorola 

National 

Signetics 

54192 

01308 

Decade Up/Down Counter 

Motorola 

54193 

01309 

Binary Up/Down Counter 

Motorola 

DECODERS 

5442 

01001 

BCD-to-Decimal Decoder 

in 

Motorola 

Signetics 

5443 

01002 

Excess 3-to-Oecimai 

Decoder 

Motorola 

Signetics 

5444 

01003 

Excess 3-Gray-to-Declmal 
Decoder 

Motorola 

Signetics 

5445 

01004 

BCD to Decimal Decoder, 0/C Motorola 

5448 

01008 

BCD to Seven Segment 
Oecoder/Driver with 

30V Output 

Motorola 

5449 

01009 

BCD to 7 Segment 

Decoder, 0/C 

Motorola 

54145 

01005 

BCD to 7 Segment Decoder 

Motorola 

DRIVERS 

5406 

00801 

Hex Inverter Buffer/Driver, 
0/C High Voltage Output 

Fairchild 

in 

Motorola 

National 

Tl 

5407 

00803 

Hex Buffer/Driverr 0/C 

High Voltage Output 

Fairchild 

in 

Motorola 

National 

Tl 

5416 

00802 

Hex Inverter Buffer/Driver, 

0/C High Voltage Output 

Fairchild 

in 

Motorola 

National 

Tl 

5417 

00804 

Hex Buffer/Oriver, 0/C 

High Voltage Output 

Fairchild 

in 

Motorola 

National 


Tl 


FLIP-FLOPS 


Device 

M38510/ Description 

1 Source 

4013 

05101 

Dual “D” Flip-Flop with 
Set/Reset 

National 

RCA 

4027 

05102 

Dual J-K Master-Slave Rip- 
Flop 

National 

RCA 

5470 

00206 

Positive Edge-T riggered 

J-K Flip-Flop 

Fairchild 

in 

Motorola 

Signetics 

Tl 

5472 

00201 

J-K Master Slave Flip-Flop 
(AND Inputs) 

in 

Motorola 

National 

Signetics 

Tl 

5473 

00202 

Dual J-K Master Slave Flip- 
Flop 

in 

Motorola 

National 

Signetics 

Tl 

5474 

00205 

Dual D-Type Edge-Triggered 
Flip-Flop 

Fairchild 

in 

National 

Signetics 

Tl 

5476 

00204 

Dual J-K Master Slave Flip- 
Flop with Preset and Clear 

in 

National 

Signetics 

Tl 

5479 

00207 

Dual DrType Flip-Flop 

Motorola 

54107 

00203 

Dual J-K Master Slave Rip- 
Flop 

Motorola 

National 

Signetics 

Tl 

54174 

01701 

Hex D-Type Flip-Flop 

Motorola 

National 

Signetics 

54175 

01702 

Quad D-Type Flip-Flop 

Motorola 

National 

Signetics 

54H72 

02201 

J-K Master-Slave Flip-Flop 
(AND Inputs) 

Motorola 

Signetics 

54H73 

02202 

Dual J-K Master-Slave Flip- 
Flop 

Signetics 
Motorola 1 

54H74 

02203 

Dual D-Type Edge-Triggered 
Flip-Flop 

Signetics 

54H76 

02204 

Dual J-K Rip-Flop 

Tl Signetics 

54H101 

02205 

J-K Negative Edge-Triggered 
Flip-Flop (AND-OR Inputs) 

Motorola ] 

Signetics 

54H103 

02206 

Dual J-K Negative Edge 
Triggered Flip-Flop 

Motorola- 

Signetics 

54L71 

02101 

J-K Master-Slave Flip-Flop 
(AND-OR Inputs) 

National 

54L72 

02102 

J-K Master-Slave Flip-Flop 
(AND Inputs) 

National 

54L73 

02103 

Dual J-K Master-Slave Rip- 
Flop 

National 

54L74 

02105 

Dual D-Type Edge-Triggered 
Flip-Flop 

National 

54L78 

02104 

Dual J-K Master-Slave Flip- 
Flop 

National 

54S74 

07101 

Dual D Flip-Flop 

Signetics 

GATES, AND/NAND 

930 

03001 

Dual 4-Input NAND Gate, 
Expandable 

Fairchild 

ITT 

946 

03004 

Quad 2-Input NAND Gate 

Fairchild 

in 

962 

03005 

Triple 3-Input NAND Gate 

Fairchild 

in 

4011 

05001 

Quad 2-Input NAND Gate 

National 

RCA 

4012 

05002 

Dual 4-Input NAND Gate 

National 

RCA ^ 

4023 

05003 

Triple 3-Input NAND Gate 

National 

RCA 
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Gates, AND/NAND (cent) 


Device 

M38510/ Description 

Source 

5400 

00104 

Quad 2-Input NAND Gate 

Fairchild 

in 

Motorola 

National 

Signetics 

Tl 

5401 

00107 

Quad 2-Input NAND Gate, 

0/C 

Fairchild 

Itt 

Motorola 

National 

Signetics 

Tl 

5403 

00109 

Quad 2-Input NAND GATE. 
0/C 

Fairchild 

in 

Motorola 

National 

Signetics 

Tl 

5408 

01601 

Quad 2-Input AND Gate 

Fairchild 

in 

Motorola 

Signetics 

5409 

01602 

Quad 2-Input AND Gate, 

0/C 

Fairchild 

Motorola 

Signetics 

5410 

00103 

Triple 3-Input NAND Gate 

Fairchild 

in 

Motorola 

National 

Signetics 

Tl 

5412 

00106 

Triple 3-Input NAND Gate, 

Tl 

5420 

00102 

Dual 4-Input NAND Gate 

Fairchild 

in 

Motorola 

National 

Signetics 

Tl 

5426 

00805 

Quad 2-Input NANO Gate, 

0/C 

Signetics 

5430 

00101 

8-Input NANO Gate 

Fairchild 

Motorola 

National 

Signetics 

Tl . 

54H00 

02304 

Quad 2-Input NANO Gate 

Fairchild 

in 

Motorola 

Signetics 

Tl 

54H01 

02306 

Quad 2-Input NAND Gate, 

0/C 

Motorola 

Signetics 

Tl 

54H08 

15501 

Quad 2-Input AND Gate 

Signetics 

54H10 

02303 

Triple 3-Input NANO Gate 

Fairchild 

in 

Motorola 

Signetics 

Tl 

54H11 

15502 

Triple 3-Input AND Gate 

Signetics 

54H20 

02302 

Dual 4-Input NANO Gate 

Fairchild 

in 

Motorola 

Signetics 

Tl 

54H21 

15503 

Dual 4-Input AND Gate 

Signetics 

54H22 

02307 

Dual 4-Input NAND Gate, 

0/C 

Fairchild 

Motorola 

Signetics 

54H30 

02301 

8-Input NANO Gate 

Fairchild 

in 

Motorola 

Signetics 

Tl 

54LS00 

30001 

Quad 2-Input NAND Gate 

National 

Signetics 

Tl 

54LS03 

30002 

Quad 2-Input NAND Gate, 0/C National 

Signetics 

54LS08 

31004 

Quad 2-Input 

AND Gate 

National 


Gates, AND/NAND (cont) 

Gates, AND-OR/AND-OR-INVERT (cont) 




Device M38510/ Description Source 


54LS10 

30005 

Triple 3-Input NAND Gate 

National 

Signetics 

Tl 

54LS11 

31001 

Triple 3-Input 

AND Gate 

National 

54LS12 

30006 

Triple 3-input NAND Gate, 0/C National 

Signetics 

54LS15 

31002 

Triple 3-Input 

AND Gate, OC 

National 

54L$20 

30007 

Dual 4-Input NAND Gate 

National 

Signetics 

54LS21 

31003 

Dual 4-Input 

AND Gate 

National 

Signetics 

54LS22 

30008 

Dual 4-input NAND Gate, 0/C 

National 

Signetics 

54LS30 

30009 

8-Input NAND Gate 

National 

Signetics 

54L00 

02004 

Quad 2-input NAND Gate 

National 

54L03 

02006 

Quad 2-Input NAND Gate, 

0/C 

National 

54L10 

02003 

Triple 3-Input NAND Gate 

National 

54L20 

02002 

Dual 4-Input NAND Gate 

National 

54L30 

02001 

8-input NAND Gate 

National 

54S00 

07001 

Quad. 2-Input NAND Gate 

Signetics 

54S03 

07002 

Quad 2-input NAND Gate, 

0/C 

Signetics 

54S10 

07005 

Triple 3-tnput NANO Gate 

Signetics 

54S11 

08001 

Triple 3-Input AND Gate 

Signetics 

54S15 

08002 

Triple 2-Input AND Gate, 

0/C 

Signetics. 

54S20 

07006 

Dual 4-Input NAND Gate 

Signetics 

54S22 

07007 

Dual 4-Input NAND Gate, 

0/C 

Signetics 

54S133 

07009 

13-Input NAND Gate 

Signetics 

54S134 

07010 

12-Input NAND Gate, 3 State 

Signetics 

GATES, AND-OR/AND-OR-INVERT 

4019 

05302 

Quad AND-OR Select GAte 

National 

RCA 

5450 

00501 

2-2-Input AOI Gate, 
Expandable 

ITT 

Motorola 

National 

Signetics 

Tl 

5451 

00502 

2-2-Input AOI Gate, 
Expandable 

in 

Motorola 

National 

Signetics 

Tl 

5453 

00503 

2-2-2-2-lnput AOI Gate, 
Expandable 

ITT 

Motorola 

National 

Signetics 

Tl 

5454 

00504 

2-2-2-2-lnput AOI Gate 

in 

Motorola 

National 

Signetics 

54H50 

04001 

2-2-Input AOI Gate, 
Expandable 

Motorola 

Signetics 

54H51 

04002 

Dual 2-2-Input AOI 

Gate 

Motorola 

Signetics 

54H53 

04003 

2-2-2-3 Input AOI Gate, 
Expandable 

Motorola 

Signetics 

54H54 

04004 

2-2-2-3-lnputAOI Gate 

Motorola 

Signetics 

54H55 

04005 

4-4-Input AOI Gate, 
Expandable 

Motorola 

Signetics 


Device M38510/ Description Source 


54LS51 

30401 

Dual 2/3-Input AOI Gate 

National 

Signetics 

Tl 

54LS54 

30402 

2-2-2-3-lnput AOI Gate 

National 

Tl 

54S51 

07401 

2-2-Input AOI Gate 

Signetics 

54S64 

07402 

4-2-3-2 Input AOI Gate 

Signetics 

54S65 

07403 

4-2-3-2 Input AOI Gate. 0/C 

Signetics 

5486 

00701 

Quad 2-Input Exclusive OR 
Gate 

Fairchild 

in 

Motorola 

Signetics 

Tl 

GATES, EXCLUSIVE OR/NOR 

4030 

05303 

Quad Exclusive OR Gate 

National 

54LS86 

30502 

Quad 2-Input 

Exclusive OR 

National 

54LS266 

30303 

Quad 2~lnput Exclusive 

NOR Gate, 0/C 

Tl 

54S86 

07501 

Quad 2-Input Exclusive 

OR Gate 

Signetics 

10507 

06005 

Triple 2-Input Exclusive 
OR/NOR Gate 

Motorola 

GATES, OR/NOR 

4000 

05201 

Dual 3-Input NOR Gate 
plus Inverter 

RCA 

4001 

05202 

Quad 2-Input NOR Gate* 

National 

RCA 

4002 

05203 

Dual 4-Input NOR Gate 

National 

RCA 

4025 

05204 

Triple 3-Input NOR Gate 

National 

RCA 

5402 

00401 

Quad 2-Input NOR Gate 

Fairchild 

in 

Motorola 

National 

Signetics 

Tl 

5423 

00402 

Dual 4-Input NOR Gate 
with Strobe, Expandable 

Motorola 

Tl 

5425 

00403 

Dual 4-Input NOR Gate 
with Strobe 

Motorola 

Tl 

5427 

00404 

Triple 3-Input NOR Gate 

FairchilcL 

Motorola 

Tl 

54LS02 

30301 

Quad 2-Input NOR Gate 

Signetics 

Tl 

54LS27 

30302 

Triple 3-lpput NOR Gate 

Tl 

Signetics 

54LS32 

30501 

Quad 2-Input 

OR Gate 

National 

Signetics 

54S02 

07301 

Quad 2-Input NOR Gate 

Signetics 

10501 

06001 

Quad 2-Input OR/NOR Gate 

Motorola 

10502 

06002 

Quad 2-Input Gate 
(3 nor; 1 OR/NOR) 

Motorola 

10505 

06003 

2-3-2-Input OR/NOR Gate 

Motorola 

10506 

06004 

4-3-3-Input OR/NOR Gate 

Motorola 

10509 

06006 

4-5-Input OR/NOR Gate 

Motorola 

LATCHES 

9314 

01504 

Quad Multifunction Latch 

Motorola 


36 


Based on QPL-38510-26, 1 November 1976 


1C MASTER 1977 












MILITARY PARTS DIRECTORY 


Latches (cont) 

Device 

M38510/ Description 

Source 

5475 

01501 

Quad Bistable Latch, 
Complementary Output 

Motorola 

Signetics 

5477 

01502 

Quad Bistable Latch 

Motorola 

Signetics 

54116 

01503 

Dual 4-Bit Latch with Clear 

Signetics 

MULTIPLEXERS/ 

9309 

01404 

Dual 4-Input Multiplexer 

AMD 

ITT . 

Motorola 

Signetics . 

9312 

01402 

8-Channel Data Selector/ 
Multiplexer 

AMD 

ITT , 

Motorola 

9322 

01405 

Quad 2-Input Data Selector/ 
Multiplexer (Non- 
Inverting) 

AMD 

ITT 

Motorola 

Signetics 

54150 

01401 

16-Channel Data Selector/ 
Multiplexer 

Signetics 

54151 

01406 

8-Input Multiplexer 

Motorola 

Signetics 

54153 

01403 

Dual 4-Channel Data 
Selector/Multiplexer 

Motorola 

National 

Signetics 

MULTIVIBRATORS 

54121 

01201 

Monostable Multivibrator 

ITT 

Motorola 

Signetics 

54122 

01202 

Retrigqerable Monostable 
Multivibrator with Clear 

Motorola 

54123 

01203 

Dual Retriggerable Mono- 
stable Multivibrator 
with Clear 

AMD 

Motorola 

Signetics 

MISCELLANEOUS 

54180 

01901 

9-Bit Odd/Even Parity 
Generator/Checker 

Motorola 

Signetics 



Interface 



LINE DRIVERS AND RECEIVERS 

54S140 

08101 

Dual 4-Input Positive 

NAND Line Driver 

Signetics 

55107 

10401 

Differential Line Receiver 

Tl 

55108 

10402 

Differential Line Receiver 

Fairchild 

Tl 

55113 

10405 

Dual Differential Line 

Driver, Three-State 

Tl 

55114 

10403 

Dual Differential Line 

Driver 

AMD 

Fairchild 

j 55115 

10404 

Dual Differential Line 

Receiver 

AMD 

Fairchild 



Linear 



AMPLIFIERS 

101A 

10103 

Operational Amplifier 

AMD 

Fairchild 

National 

108A 

10104 

Operational Amplifier 

AMD 

Fairchild 

National 


Amplifiers (cont) 


Device M38510/ 


Description Source 


741 10101 Operational Amplifier AMD 

Fairchild 

Intersil 

747 10102 Dual Operational Amplifier AMD 

, Fairchild 

National 


COMPARATORS 


710 10301 Voltage Comparator 


Fairchild 


VOLTAGE REGULATORS 


723 10201 Voltage Regulator 

Memory 


Fairchild 


PROM 


HPR0M0512 512-Bit Programmable 

2 Q 1 Q-I Read Only Memory 


Harris 


SHIFT REGISTERS 


4006 

05701 

18-Bit Static S.R. 

National 

RCA 

4014 

05702 

8-Bit Static S.R. 
(Synchronous) 

National 

RCA 

4015 

05703 

Dual 4-Bit Static S.R. 

National 

RCA 

4021 

05704 

8-Bit Static S.R. 
(Asynchronous) 

National 

RCA 

4031 

057p5 

64-Bit Static S.R. 

National 

RCA 

54L95 

02801 

4- Bit Parallel Access S.R. 

National 

5495 

00901 

4-Bit Parallel Access S.R. 

Motorola 

Signetics 

5496 

, 00902 

5-Bit S.R. 

Motorola 

Signetics 

54164 

00903 

8-Bit Serial-In Parallel-Out 
S.R. 

Signetics 

54165 

, 00904 

8-Bit Parallel-Serial S.R. 

Motorola 

54194 

00905 

4-Bit Universal S.R. 

Motorola 

54195 

00906 

4-Bit Parallel Access S.R. 

Motorola 
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SEIECflON 

6UIIE 

The Master Selection Guide is the most compre- 
hensive directory of integrated circuitry available 
in the United States. It organizes them into cate- 
gories — digital, interface, linear, memory and 
microprocessor. Within these categories it classi- 
fies the devices by type (i.e., CMOS, ECL, TTC, etc.) 
and by function (counters, gates, flip-flops, etc.). 
Furthermore, the guide includes detailed data pro- 
vided by the manufacturers for those products 
which they have chosen as particularly important. 


how to use the 
master selection guide 

This guide provides sufficient information to make 
initial product selections, to lead you to a group 
of device numbers and manufacturers’ names. It 
enables you to find the products which are most . 
apt to fulfill your major requirements and then pro- 
vides data to help you make your final choice. All 
devices that appear in this selection, both in the 
initial selection guide and in the data pages, are 
included in the Part Number and Product Indexes. 
These index listings lead to the page and the line 
on that page where each device appears. Users of 
the 1976 IC Master will find several new features in 
the 1977 selection guide. These include an alpha- 
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betized topic index which starts on the next page. 
The coverage of industrial and consumer circuits 
has been greatly expanded; the guide now identifies 
these products by model number and covers digital, 
linear and digital-linear combinations under one 
heading. Linear & Consumer Circuits. The TTL 
major families, TTL, TTL-LS, TTL-H and TTL-S have 
been combined under one heading to facilitate 
function comparisons. And the Microprocessor sec- 
tion has been enlarged, grouping microprocessor 
system components together by processor type and 
adding many new system descriptions. 

© IC MASTER 1977 


MASTER SELECTION GUIDE-INDEX 


Function 

A 

AC Detector 
Active Filter 
Active Terminator 
Adders 


Address Latch 
Element 
Alarm Circuits 
Amplifier/Detector 
FM IF 
Amplifiers 
AC 

AGC/Squelch 

AM/FM IF 
AM/FM IF and AF 
Audio, Power 
Curreht 
Differential/ 
Cascade 

Differential Input/ 
Output 
Followers 
Hearing Aid 
Instrumentation 


Isolation 

Limiting 

Ldg/Antilog 

Microphone 

Mixer/RF 

Operational 


Preamplifier ' 

RF 

RF Detector/Video 
Sense 

Single Ended 
Input/Output 
T ransconductance 
Video, IF and RF 
Wideband 
Analog Memories 
Analog Switches 
Arithmetic Logic 
Element 

Arithmetic Logic 
Register Stack 
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Section 


Function . 


Section 


Linear— Other Devices 
Linear— Other Devices 
Digital-vECL 10000, Miscellaneous 
Digital— CMOS, Arithmetic Functions 
Digital— ECL 10000, Arithmetic Functions 
Digital— TTL, Arithmetic Functions 
Digital— Special 

Microprocessors— System Components 
Linear-Other Devices 

Linear— Consumer Circuits 

Linear— Other Devices 
Linear— Speciar Purpose 
Linear— Amplifiers, Special Purpose 
Linear— Consumer Circuits 
Linear— Consumer Circuits 
Linear— Consumer Circuits 
Linear— Consumer Circuits 
Linear— Amplifiers, Special Purpose 

Linear— Amplifiers, Special Purpose 

Linear— Amplifiers, Special Purpose 
Linear— Followers 
Linear— Consumer Circuits 
Linear— Amplifiers, Special Purpose 
Linear— Operational Amplifier 
Characteristics 

Linear— Amplifiers, Special Purpose 
Linear— Amplifiers, Special Purpose 
Linear— Amplifiers, Special Purpose 
Linear^Amplifiers, Special Purpose 
Linear— Consumer Circuits 
Linear— Operational Amplifier 
Characteristics 

Linear— Operational Amplifiers, General 
Purpose 

Linear — Operational Amplifiers, High 
Output Current 

Linear-Operational Amplifiers, High 
Speed 

Linear— Operational Amplifiers, High 
Voltage 

Linear— Operational Amplifiers, Low Bias 
Current 

Linear— Operational Amplifiers, Low Drift 
Linear— Operational Amplifiers, 
Programmable 

Linear— Operational Amplifiers, Single 
Supply 

Linear— Operational Amplifiers, Wide 
Band ^ 

Linear— Amplifiers, Special Purpose 
Linear— Consumer Circuits 
Linear— Amplifiers, Special Purpose 
Linear— Consumer Circuits 
Interface— Sense Amplifiers 

Linear— Amplifiers, Special Purpose 
Linear— Amplifiers, Special Purpose 
Linear— Amplifiers, Special Purpose 
Linear— Amplifiers, Special Purpose 
Linear— Other Devices 
Interface— Analog Switches 

Digital— TTL, Arithmetic Functions 

Digital— CMOS, Arithmetic Functions 
Microprocessors— System Components 


Arithmetic Logic Unit 


Arrays 

Bipolar 

CMOS 

Custom 

Thyristor/ 
Transistor 
Transistor 
Transistor/Diode 
Asychronous 
Communication 
Controller 
Audio Noise 
Reduction Dolby 


Microprocessors— System Components 
Digital— CMOS, Arithmetic Functions 
Digital— ECL 10000, Arithmetic Functions 
Digital— ECL 100K, Arithmetic Functions 
Digital— TTL, Arithmetic Functions 

Linear— Arrays 

Linear— Arrays, Special Arrays 
Digital— Special 
Linear— Other Devices 

Linear — Arrays, Special Arrays 
Linear— Arrays, Transistor Arrays 
Linear— Arrays, Special Arrays 


B 

Bandpass Filters 
Baseband Channel 
Amplifier 

Baud Rate (generator 

Bidirectional Bus 
Driver 

Bidirectional Port 
Bidirectional 
Transceiver 

Bit Rate Generator 

Bucket Brigade 
Device 
Buffers 


Microprocessors— System Components 
Linear— Consumer Circuits 

Linear— Telecommunication Circuits 

Linear— Telecommunication Circuits 
Digital— Special 

Interface— Serial Transmitters, Receivers 


Mlcroprocessor- 

Microprocessor- 


-System Components 
-System Components 


Bus Interface Circuits 

■ ! . 

Bus Receiver 

Bus Switch / 

Bus Transceiver ' 


Interface— Line Circuits, Line Transceivers 
Microprocessor— System Components 
Digital— CMOS, Miscellaneous 
Microprocessors— System Components 

Linear-Other Circuits 
Digital— CMOS, Buffers/Inverters 
. Digital— ECL 10000, Buffers 
Digital— HNIL/HTL, Buffprs/lnverters> 
Digital— TTL, Buffers/Inverters 
Digital— TTL, Drivers 
Microprocessors— System Components 
Interface— Line Circuits 
M Icroprocessors— System Com ponents 
Digital— ECL 10000, Miscellaneous 
Interface— Line Circuits 
Digital- TTL, Miscellaneous 
Digital- ECL 10000, Miscellaneous 
Digital — TTL, Miscellaneous 
Interface— Line Circuits 
Microprocessor— System Components 


Calculator Circuits 
Calculator, Display 
Interface 

Calculator, Keyboard 
Entry Sequence 
Memory 

Calculator, Printing 
Camera Exposure 
Control 

Cassette Controller 
CCD Memories 
Central Processing 
Unit 

Character Generators 
Clock 

Clock Buffer 

Clock Generator 
Code Converters 


Linear— Consumer Circuits 
Linear— Consumer Circuits 


Linear— Consumer Circuits 
Linear— Consumer Circuits 

Linear— Consumer Circuits 
Microprocessor— System Components 
Memories— RAMs, CCD Memories 

Microprocessors— System Components 
Memory— Character Generators 
Digital— CMOS, Oscillators/Dividers 
Linear — Consumer Circuits 
Interface— Memory and Peripheral Drivers 
Microprocessors— System Components 
Microprocessors— System Components 
Memory— Codd Converters 
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Function 

Section 

Function 

Section 

Coin Box Circuits 

Linear— Telecommunication Circuits 

Decoders 

Digital— CMOS, Decoders 

Compander 

Linear— Telecommunication Circuits 


Digital— ECL 10000, Decoders 

Comparators, Digital 

Digital— CMOS, Arithmetic Functions 


Digital— ECL 100K, Decoders 


Digital— ECL 10000, Arithmetic Functions 


Digital— TTL, Decoders 


Digital— ECL III, Arithmetic Functior<s 


Digital— CMOS, Drivers 


Digital— HNIL/HTL, Arithmetic Functions 

, 

Digital— Special 


Digital — TTL, Arithmetic Functions 


Interface— Display Drivers 

Comparators, Linear 

Linear— Comparators, Single 


Microprocessors— System Components 


Comparators 

FM Stereo 

Linear— Consumer Circuits 


Linear— Comparators, Dual 

Keyboard 

Interface— Keyboard Encoders, Decoders 


Comparators 

Tone 

Linear— Phase Locked Loop Circuits 


Linear— Comparators, Quad 


Linear— Telecommunication Circuits 


Comparators 

Delta Modulation 



Linear— Phase Locked Loop Circuits 

System 

Linear— Telecommunication Circuits 

Compressor 

Deskew FIFO 

Memory— FIFO 

(Compander) 

Linear— Telecommunication Circuits 


Microprocessors— General Purpose 

Contact Bounce 


Dialer Circuits 

Linear — Telecommunication Circuits 

Eliminator 

Digital— CMOS, Miscellaneous 

Digital Filter Switch 

Linear— Telecommunication Circuits 


Digital— TTL, Miscellaneous 

Digital Mixer 

Linear— Phase Locked Loop Circuits 

Control Element 

Microprocessors— System Components 

Digital to Analog 


Control ROM < 

Microprocessors— System Components 

Converters 

Interface— Digital to Analog Converters 

Control Sequencer 

Microprocessors— System Components 

Diode Matrix, 


Converters 


Programmable 

Digital— Special 

Analog to Digital 

Interface— Analog to Digital Converters, 

Direct Memory 



Binary Output 

Access 

Microprocessors— System Components 


fnterf ace— Analog to Digital Converters, 

Display Controller 

M icroprocessors-^System Com ponents 


Decimal Output 

Display Drivers 

Interface— Display Drivers 


Linear— Other Devices 

Dividers 

Digital— Special 

BCD to Binary 

Digital — TTL, Miscellaneous 


Digital— CMOS, Oscillators/Dividers 

Binary to Phone 



Digital— TTL, Miscellaneous 

Pulse 

Digital — CMOS, Miscellaneous 


Linear— Phase Locked Loop Circuity 

Digital to Analog 
Voltage to 

Interface — Digital to Analog Converters 

Double Balanced 

Linear— Other Devices 

Frequency 

Linear— Other Devices 

Mixer 

Linear— Phase Locked Loop Circuits 

Correlation 

Digital— Special 

DPDT Switches 

Interface— Analog Switches 

Counters 

Digital— CMOS, Counters 

DPST Switches 

Interface— Analog Switches 


Digital— ECL III, Counters 

Drivers 

Digital— CMOS, Drivers 


Digital— HNIL/HTL, Counters 


Digital— CMOS, Miscellaneous 


Digital— TTL, Counters 


Digital— ECL 10000, Drivers 


Digital— Special 


Digital— ECL 100K, Drivers 

Binary 

Digital— CMOS, Counters, Binary 


Digital— HNIL/HTL, Drivers 


Digital— ECL 10000, Counters, Binary 


Digital— TTL, Decoders 


Digital— ECL 95000, Counters 


Digital— TTL, Drivers 


Digital— ECL III, Counters 


Digital— TTL, Miscellaneous 


Digital— HNIL/HTL, Counters 


Interface— Display Drivers 


Digital— TTL, Binary Counters Up 


Interface— Line Circuits 


Digital— TTL, Binary Counters Up/Down 


Interface— Memory and Peripheral Drivers 


Digital— Special 

Audio 

Linear— Consumer Circuits 

Decade 

Digital— CMOS, Counters, Decade 

Counter Display 

Digital— Special 


Digital— ECL 10000, Counters, Decade 

DVMs 

Digital— Special 


Digital— ECL 95000, Counters 


Interface— Analog to Digital Converters, 


Digital— ECL III, Counters 

Digital— HNIL/HTL, Counters 

Dynamic Memory 

Decimal Output 


Digital— TTL, Decade Counters Up 

Interface 

Interface— Memory and Peripheral Drivers ! 


Digital— TTL, Decade Counters Up/Down 
Digital— TTL, Miscellaneous 

Dynamic Memory 

Microprocessors— Systern Components 


Digital— Special 

Refresh Controller 

Interface— Memory and Peripheral Drivers 

Counter Time Base 

Digital— Special 


Microprocessors— System Components 

Counting Register 
CRC Generator/ 

Digital— ECL 100K, Counters 

E ■ 


Checker 

Interface— Error Checking Circuits 

Encoders 

Digital— CMOS, Miscellaneous 

D 

Microprocessor — System Components 


Digital— ECL 10000, Miscellaneous 
Digital— ECL 100K, Miscellaneous 

Digital— TTL, Miscellaneous 

Data Access Register Digital— CMOS, Arithmetic Functions 


Digital— Special 


Microprocessors— System Components 

Keyboard 

Interface— Keyboard Encoder-Decoders 

Data Path Switch 

Digital— CMOS, Arithmetic Functions 

Error Checking 



Linear— Analog Switches 

Circuits 

Interface— Error Checking Circuits 


M icroprocessors— System Com ponents 

Expander 

Digital— TTL, Miscellaneous 

Data Selector/ 


(Compander) 

Linear— Telecommunication Circuits 

Multiplexer 

Linear— Analog Switches, Multiplexers 
Microprocessors— System Components 
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Function Section 

F 

Field Programmable 
Logic Array Memory—PLAs 

Microprocessors— System Components 

First In First Out 

Memory Memory— FIFO 

Microprocessors— System Components 
Flasher Linear— Other Devices 

Flip-Flops Digital— CMOS, Flip-Flops 

Digital— ECL 10000, Flip-Flops 
Digital— ECL 95000, Flip-Flops 
Digital— ECL 100K, Flip Flops 
Digital— ECL III, Flip-Flops 
Digital— HNIL/HTL, Flip-Flops 
. Digital— TTL, Flip-Flops 
Digital— Special 

Floppy Disc 

Controller Microprocessors— System Components 

FM Muting/Tuning 

Point System Linear— Consumer Circuits 

FM RF/IF Amplifier Linear— Consumer Circuits 
Followers Linear— Followers 

Four Channel Sound Linear— Consumer Circuits 
Frequency Sensitive 

Switch Linear— Telecommunication Circuits 

Frequency to Voltage: 

Converter Linear— Other Devices 

FSK Modulator/ 

Demodulator Linear— Phase Locked Loop Circuits 

G 

Games, T.V. Linear— Consumer Circuits 

Gates Digital— CMOS, Gates, Miscellaneous 

Digital— HNIL/HTL, Gates, Miscellaneous 
Digital— TTL, Gates, Miscellaneous 
AND/NAND Digital— CMOS, Gates, AND/NAND 

Digital— ECL 10000, Gates, AND/NAND 
Digital- HNIL/HTL, Gates, AND/NAND 
Digital— TTL, Gates, AND/NAND 

AND-OR/AND-OR 

Invert Digital— CMOS, Gates, AND-OR/ 

AND-OR Invert 

Digital— ECL 10000, Gates, AND-OR/ 
AND-OR Invert 

Digital— ECL lOOK, Gates, AND-OR/ 
AND-OR Invert 

Digital— HNIL/HTL, Gates, AND-OR/ 
AND-OR Invert 

Digital— TTL, Gates, AND-OR/ 

AND-OR Invert 

Exclusive OR/NOR Digital— CMOS, Gates, Exclusive 
OR/NOR 

Digital— ECL 10000, Gates, Exclusive 
OR/NOR 

Digital— ECL 100K, Gates, Exclusive 
OR/NOR 

Digital— ECL III, Gates, Exclusive 
, OR/NOR 

Digital— HNIL/HTL, Gates, Exclusive 
OR/NOR 

Digital— TTL, Gates, Exclusive OR/NOR 
Majority Logic Digital— CMOS, Gates, Miscellaneous 

Digital— TTL, Gates, Miscellaneous 
OR/NOR Digit^l-CMOS, Gates, OR/NOR 

Digital— ECL 10000, Gates, OR/NOR 
Digital— ECL 95000, Gates, OR/NOR 
Digital— ECL 100K, Gates, OR/NOR 
Digital— ECL III, Gates, OR/NOR 
Digital— TTL, Gates, OR/NOR 
Digital-^Special 

Gate Expander Digital— HNIL/HTL, Gates, Miscellaneous 

General Interface 

Circuit Microprocessors— System Components 


Function Section 

General Purpose 

Input/Output Microprocessors— System Components 

Ground Fault 

Interrupter Linear— Consumer Circuits 

H 

Hall Effect Devices Digital— Special 

Linear— Other Devices 

Hamming Code 

Detector and 

Generator Digital— TTL, Miscellaneous 

Interface— Error Checking Circuits 

I 

Identity Comparator Digital— TTL, Arithmetic Functions 
Image Sensor Linear— Other Devices 

Input/Output 

Contl'ol Unit Microprocessors— System Components 

Interface Latch 

Element Microprocessors— System Components 

Interrupt Control UnitMicroprocessors— System Components 
Interrupter, Ground 

Fault Linear— Consumer Circuits 

Interval Timer Linear— Timers 

Microprocessors— System Components 
Inverters Digital— CMOS, Buffers/Inverters 

Digital— HNIL/HTL, Buffers/Inverters 
Digital— HNIL/HTL, Gates, Miscellaneous 
Digital— TTL, Buffers/Inverters 

K 

Keyboard Encoders Interface— Keyboard Encoders, Decoders 

L ' 

Last In First 

Out Memory Memory— LIFOs 

Latches Digital— CMOS, Latches 

Digital— ECL 10000, Latches 
Digital— ECL 95000, Latches 
Digital— ECL 100K, Latches 
Digital— ECL III, Latches 
Digital— HNIL/HTL, Latches 
Digital— TTL, Latches 
Microprocessors— System Components 
Level Detector Linear— Other Devices 

Light Activated Switch Linear— Other Devices 
Light Detector Linear-Other Devices 

Line Drivers Interface— Line Circuits, Single Ended 

Interface— Line Circuits, Differential 
Line Receivers Digital— ECL 10000, Miscellaneous 

Digital— ECL 100K, Miscellaneous 
Digital— ECL III, Miscellaneous 
Interface— Line Circuits, Single Ended 
Interface— Line Circuits, Differential 
Line transceiver Interface— Line Circuits, Single Ended 

Interface— Line Circuits, Differential 
Logic Processor Microprocessors— System Components 

Look Ahead Carry 

Generator Digital— CMOS, Arithmetic Functions 

Digital— ECL 10000, Arithmetic Functions 
Digital— TTL, Arithmetic Functions 
Microprocessor— System Components 
Low Battery Indicator Linear— Other Devices 

M 

Memories 

Active Element Digital— TTL, Memories 

CAM Digital— CMOS, Memories 

Digital— TTL, Memories 

Character 

Generators Memory— Character Generators 

Code Converters Memory— Code Converters 
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Function 

Section 

1 

Function 

Section 

Programmable 


SSB Detector 

Linear— Consumer Circuits 

Logic Arrays 

Digital— CMOS, Miscellaneous 

Static Memory 



Digital— TTL, Miscellaneous 

Interface 

Microprocessors— System Components 


Memory— PCA s 

Successive 


Programmable 
Systems Interface 

Microprocessors— System Components 

Approximation 

Register 

Digital— CMOS, Miscellaneous 

Program Memory 

Microprocessors— System Components 


Digital— TTL, Miscellaneous 

Program Stack 

Microprocessors— System Components 

Switches 

Linear— Consumer Circuits 

Program Storage 


Analog 

Interface— Analog Switches 

Unit 

Microprocessors— System Components 

Crosspoint 

Interface— Analog Switches, Multiplexers 

PROMS 

Memory— PROMs 

Drivers 

Interface— Analog Switches, Drivers 

Pulse Stretcher 

Digital— HNIL/HTL, Miscellaneous 

Synchronous 


Q 


Communications 

Controller 

Microprocessors— System Components 

Quad Power Strobe 

Digital— TTL, Miscellaneous 

Synchronous Serial 

Microprocessors— System Components 
Linear— Phase Locked Loop Circuits 

R 

Data Adapter ^ 
Synthesizer 

Radio Transmitter 

Linear— Other Devices 

System Controller 
and Bus Driver 

Microprocessors— System Components 

RAM Interface 

Interface— Memory and Peripheral 
Interface 

T 

RAMS \ 

Microprocessors— System Components 

Tachometer 

Linear— Corisumer Circuits 

Memory— RAMs 

Telecommunications 

Read Amplifier/ 

Linear— Amplifiers, Special Purpose 

Data Interface 

Microprocessors— System Components 

Preamplifier 

Telephone Circuits 

Linear— Telecommunication Circuits 

Receiver AM 
Receiver AM/FM 

Linear— Consumer Circuits 

Linear— Consumer Circuits 

Temperature 

Transducers 

Linear— Other Devices 

Register File 

Digital— TTL, Memories 

Threshold Switch 

Linear— Other Devices 

Regulator, 

Linear— Consumer Circuits 

Timers 

Digital — CMOS, Miscellaneous 

Motor Speed 

Linear— Consumer Circuits 

Regulator, 

Linear— Other Linear Devices 


Linear — Timers 

Switching 

Regulator, 

Timing Function 

Microprocessors— System Components 

Linear— Voltage Regulators 

Tone Decoder 

Linear— Phase Locked Loop Circuits 

Voltage 

Tone Operated 
Switch 

Relay Driver 

Linear— Consumer Circuits 

Li near— T elecommun ication Circu its 

Remote Control 

Linear — Consunrrer Circuits, T.V. 

Tone Receiver 

Linear— Telecommunication Circuits 

Circuits 

Tone Transmitter 

Linear— Telecommunication Circuits 

RMS Converter 

Remote Control 

Translators 

Digital — CMOS, Translators 

Linear— Other Devices 

Digital— ECL 10000, Translators 

ROMS 

Memory— ROMs 


Digital— ECL 96000, Translators 

s 

Sample and Hold 


Transmitter 

Digital— HNIL/HTL, Translators 

Digital— TTL, Translators 

Linear — Consumer Circuits 

Circuits 

Linear— Other Devices 

T.V. Circuits 

Linear— Consumer Circuits 

Sense Amplifiers 
Sequence 

Controller 

Interface— Sense Amplifiers 

M icroprocesso rs— System Com ponents 

u 

UART 

Interface— Serial Transmitters-Receivers 

Serial Receiver 

Serial Transmitter 

1 nterf ace— Serial T ransm Itters-Rece 1 vers 
Interface^— Serial T ransmitters-Receivers 

V 


Serial Data 
Controller 

Microprocessors— System Components 

Video Tape 

Recorder 

Linear— Consumer Circuits 

Servo Driver 

Linear— Consumer Circuits 

Voltage Controlled 


Shift Registers 

Digital— CMOS, Shift Registers 

Oscillators 

Digital— ECL III, Miscellaneous 


Digital— ECL 10000, Shift Registers 
Digital— ECL 95000, Shift Registers 
Digital— ECL TOOK, Shift Registers 
Digital— ECL III, Shift Registers 

Voltage Detector 

Digital— TTL, Miscellaneous 

Linear— Consumer Circuits 

Linear— Phase Lock Loop Circuits 

Linear— Other Devices 


Digital— HNIL/HTL, Shift Registers 
Digital- TTL, Shift Registers 

Voltage Reference 
Source 

Linear— Other Devices 


Memory— Shift Registers, Dynamic 

Voltage Regulators 

Linear— Voltage Regulators, 

Schmitt Trigger 

Memory— Shift Registers, Static 

Digital— CMOS, Miscellaneous 

Fixed Positive 

Fixed Negative 

Sine Wave 

Generator 

Digital— HNIL/HTL, Miscellaneous 
Digital— TTL, Miscellaneous 

Digital— Special 

Linear— Other Devices 

Automotive 

Fixed Dual 

Adjustable Positive 

Adjustable Negative 

Adjustable Dual 

Linear— Consumer Circuits 

Smoke Detector 

Linear— Other Devices 

w/z 

Watch Circuits , 


Sonar Transceiver 

Linear— Consumer Circuits 

Linear— Other Devices ^ 

Digital— CMOS, Oscillators/Dividers 

Speedometer 

Circuit 

Linear— Consumer Circuits 

Zero Voltage and 

Linear— Consumer Circuits 

SPDT Switches 

Interface— Analog Switches 

Zero Crossing 

Linear— Other Devices 

SPST Switches 

Interface— Analog Switches 

Triggers 
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ABBREVIATIONS OF COMPANY NAMES 


AD 

AMD 

AMI 

AMS 

Analogic 

Beckman 

Burr-Brown 

Cermetek 

CMA 

Collins 

Data Gen 

Datel 

DDC 

EA 

EMM/Semi 

Essex 

Exar 

Fairchild 

Ferranti 

Fujitsu 

Gl 

Harris 
Hitachi 
Hughes 
/ Hybrid Sys 
IMI 

Intech 

Intel 

Interdesign 

Intersil 

IPI 

ITT 

LIthic Sys 
LItronIx 
LSI Comp 
Micro Comp 
Micro Net 
Micropac 
Micro Power 
Mitel 

Mitsubishi 

MMI 


Analog Devices 
Advanced Micro Devices 
American Microsystems, Inc. 

Advanced Memory Systems (Intersil) 

Analogic Corp. 

Beckman Instruments, Helipot Division 

Burr-Brown Research 

Cermetek 

Consumer Microcircuits of America 
Collins, Rockwell International 
Data General 
Datel Systems 
Data Devices Corp. 

Electronic. Arrays 

EMM Semi, Div. of Electronic Memories & Magnetics 

Essex International 

Exar Integrated Systems 

Fairchild Semiconductor Systems 

Ferranti Electric 

Fujitsu 

General Instrument 
Harris Semiconductor 
Hitachi America, Ltd. 

Hughes Aircraft, MOS Division 
Hybrid Systems 
International Microcircuits, Inc. 

Intech/Functlon Modules 
Intel 

Interdesign 

Intersil 

Integrated Photomatrix, Inc. 

ITT SemiQonductors 
Lithic Systems 
Litronix 

LSI Computer Systems 
Micro Components 
Micro Networks 
Micropac Industries 
Micro Power Systems 
Mitel Semiconductor 
Mitsubishi International 
Monolithic Memories, Inc. 


MOS 

Mostek 

Motorola 

National 

NCR 

NEC 

Nippon 

Nitron 

Nortec 

NPC 

Panasonic 

Plessey 

PMC 

PMi 

Ragen 

Raytheon 

RCA 

Reticon 

Rockwell 

Sanken 

SGS 

Siemens 

Signetics 

Silicon G 

Siliconix 

SMC 

SMS 

Soiitron 

Sprague 

SSS 

SW 

Synertek 
Teiedyne C 
Teledyne P 
Teledyne S 
Telefunken 
Tl 

TMX 

Toshiba 

TRW 

Western 

Zilog 


MOS Technology 
Mostek 

Motorola Semiconductor / 

National Semiconductor 

National Cash Register, Microelectronics Div. 

NEC Microcomputers 

Nippon Electric Co. 

Nitron 

Nortec Electronics 
Nucleonic Products Co. 

Panasonic, Matsushita Electric Corp. 

Plessey Semiconductors 
Power Monolithics Co. 

Precision Monolithics, Inc. 

Ragen Semiconductor 
Raytheon Semiconductor 
RCA Solid State Division 
Reticon 

Rockwell, Microelectronic Div. 

Sanken Electric 

SGS-ATES Semiconductor 

Siemens 

Signetics 

Silicon General 

Siliconix 

SMC Microsystems Corp. ' 

Scientific Micro 
Soiitron Devices 
Sprague Electric Company 
Solid State Scientific 
Stewart-Warner Microcircuits 
Synertek 

Teledyne Crystalonics 

Teledyne Phllbrick 

Teledyne Semiconductor 

AEG-Telefunken 

Texas Instruments 

TMX 

Toshiba 

TRW 

Western Digital 
Zilog 
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The Master Selection Guide provides sufficient selection lists are followed by the device data 

information to make initial product selections, to pages which have been provided for you by the 

lead you to a group of device numbers and man- manufacturers. When siich data is in the book, 

ufacturers’ names. It enables you to find the the page numbers are given with the initial 

products which are most appropriate to fulfill your selection listings. 

major requirements and then provides data for Some digital circuits — calculator, watch chips, 

many of the more important products. and eiectronic organ circuits — are not inciuded 

All devices that appear in this section, both in in this section, but they are covered in detaii in 

the initial selection guide and in the data pages, the new Linear-Consumer section. Digital circuits 

are included in the Part Number and Product which do not fall into one of the major logic 

Indexes. These index listings lead to the page families are listed at the end of the selection infor- 

and the line on that page where each device mation under the heading Digital-Other Devices, 

appears. This section is not complicated by reference to 

The first two pages of the digital section present package styles; the package style suffixes are 

comparisons of the performance of the major usually deleted. For more information on each 

digital families to help you choose between fam- companies’ suffixes, see the Part Number Guide, 

i lies. These are followed by lists of the devices Throughout the Master Selection Guide, each full 

in each farnily arranged into functional groups military temperature range (-55°C to 125°C) 

(arithmetic, buffers/inverters, etc.). Within each device is indicated by a dagger (t) before the man- 

group you can readily determine all of the various Ufacturer’s name. Manufacturers’ names are nor- 

circuits available, surveying the entire IC industry mally spelled out; however, a few are abbreviated 

so that you know all your options. The initial and the abbreviations are explained op page 144. 

Page Number Index — ■ Digital Devices 



CMOS 

ECL10K 

ECL95K 

ECL100K 

E# Hi 

HNIL/ 

TTL 

Arithmetic Functions 

148 

161 

r 

.164 

, , 

166 

168 

Buffers/ Inverters 

148 

161 




166 

170 

Counters 


' -V ^ 






Binary 

149 

161 

164 


165 

166 

171 

Decade 

150 

161 

164 


165 

166 

173 

Miscellaneous 

151 



164 



175 

Decoders 

152 

161 


164 


166 

175 

Drivers 

152 

161 


164 ' 


166 

178 

Flip-Flops 

152 

161 

1S4 

164 

165 

166 

179 

Gates 








AND/NAND 

153 

161 

' i 



166 

183 

AND-OR/AND-OR-Invert 

154 



164 


167 

187 

Exclusive OR/NQR 

155 

161 

164 

164 

165 

167 

189 

OR/NOR 

155 

162 

164 

164 

165 

167 

189 

OR-AND/OR-AND-Invert 


162 






Miscellaneous 

156 





167 

190 

Latches 

156 

162 

164 

164 

165 

167 

190 

Memories 

157 

163 


164 



191 

Multiplexers (Digital) 

157 

163 


164 


167 

192 

Multivibrators 

158 




165 

167 

195 

Oscillators/Dividers 

158 







Shift Registers 

158 

163 

164 

164 

165 

167 

196 

translators 

159 

163 

164 



167 

198 

Miscellaneous 

160 

: .j 

164 

164 

164 

165 

167 

198 


Digital-Special (PMOS, Low voltage CMOS’ etc.) 202 
Detailed Product Information provided by: 

American Microsystems Inc. 206 
Harris Semiconductor 207 
Raytheon SemicPnductpr 209 




The mahufacturers listed above are providing detailed information on their latest and most significant 
products. They have made this investment to help you. Some chose not to. 

If you want to see more data in future editior\s, tell the manufacturers through their salesmen and 
distributors. 
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wiM Moni ninir? 

Edited from material published in Fairchild Progress magazine, Peter Alfke/ Author. 


With several digital families available, the logical question is — 
which are the best ICs for rhy particular application? 

To answer the question, you need to evaluate the pros and 
cons of the various logic families. These tradeoffs are listed In 
Tables l-IV. You will need to establish your speed requirements. 
Since speeds are characterized by the clock rate of registers 
and counters, this discussion is divided into four groups based 
on clock rates. ^ 

Very High Speed Clock Rate >100 MHz ECL 

Highspeed Clock Rate 30 to 100 MHz ECL, S-TTL 

Medium Speed Clock Rate 5 to 50 MHz LS-TTL, TTL 

Low Speed Clock Rate <5 MHz LS-TTL, CMOS 

VERY HIGH SPEED SYSTEMS Clock Rate > 100 MHz 

There is only one reasonable 1C logic family for use in very 
high speed systems — Emitter Coupled Logic, ECL. Originally, 
this technology presented considerable electrical problems 
such as voltage and temperature sensitivity and fast edge rates 
that caused reflection and cross-talk problems. In recent years, 
however, ECL development has become more user-oriented 
and there is better compatibility between circuit characteristics 
and interconnection techniques. 

The modern popular ECL line is the 10,000 Series, manufactured 
In uncompensated, in voltage-compensated, or in both voltage 
and temperature-compensated forms. The latter form of com- 
pensation assures that significant parameters such as logic 
levels, noise margins and speed remain constant over a wide 
range of temperature and power supply voltage. These 10K and 
95K logic circuits have deliberately slowed-down edge rates 
to make them easier to use and they can also drive terminated 
transmission lines whenever required by the Interconnection 
length. 

HIGH SPEED SYSTEMS — Clock Rate 30 to tOO MHz (Table II) 

Here, you have a choice between ECL and Schottky TTL. 
H-TTL is really obsolete since it consumes more power than 
Schottky TTL, has similar interconnection problems and offers 
only half the speed. Also, it is not significantly faster than the 
best Low Power Schottky TTL. So, this narrows down your 
choice to ECL and Schottky TTL. 

MEDIUM SPEED SYSTEMS — Clock Rate 5 to 50 MHz 

(Table ill) 

Standard TTL has been the obvious choice for medium speed 
systems for many years. Many designs will Increasingly use 
Low Power Schottky TTL as it becomes more available, mul- 
tiple sourced, and as the price premium decreases. You can 
mix standard and LS-TTL to solve most fan-out problems. 

SLOW SPEED SYSTEMS — • Clock Rate < 5 MHz (Table IV) 

If you design slow speed systems you are faced with the largest 
number of attractive alternatives. Traditionally, TTL and DTL 
has been used. Now you can save power, cost and avoid heat 
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and reliability problems by changing to LS-TTL, without affect- 
ing the logic design and perhaps not even changing the PC 
board layout. 

If the system speed permits, you can switch to CMOS and save 
even more power and simplify the power supply, but now you 
must cope with a family of different logic elements and a 
hodgepodge of MSI elements, far less systems oriented than 
the better TTL circuits. Also you will notice wide parameter dif- 
ferences between the *‘same” products from different vendors. 

The greatest challenge, however, is to examine the traditional 
hard-wired system design and decide whether or not it can be 
implemented with a microprocessor. If the requirements are 
both complicated and slow enough, this approach might save 
manufacturing cost, design time, and service time, as well as 
improve reliability, provide additional flexibility, and perhaps 
allow additional features at no extra cost. 

MOS (p-channel, n-channel, either metal or silicon gate, also 
silicon on sapphire) does not compete directly with LS-TTL 
and CMOS. The MOS logic elements (gates and flip-flops) are 
very small but the Input and output buffers are so large and 
relatively slow that MOS cannot be cost/ performance competi- 
tive at MSI complexity (below 200 gates). MOS is therefore 
meaningful only in LSI circuits, where it has proven to be not 
only competitive, but dominating. These areas are: 

• LSI memories, RAMs, ROMs, and shift registers of 500 to 
4096 bits at clock rates below 5 MHz. 

• Specialized, inherently slow LSI functions produced in very 
large volume (calculators, clocks, some instrument circuits 
like DVMs). 

• Custom LSI circuits where the manufacturing volume Is high 
enough or the weight /space saving valuable enough to 
absorb the development cost. 

• Microprocessors, where a very carefully designed, standard 
circuit performs specialized tasks through ROM-stored pro- 
gramming. 

SUMMARY 

The proliferation of digital circuits and technologies 0ives you 
a new degree of freedom, but it also challenges your judgement 
and imagination. You are faced with an almost overwhelming 
number of competing technologies, each with its strong and 
weak points. The basic component speed requirement and the 
available power will quickly narrow your choice down to two 
or three different logic families; the tables presented here will 
make your final decision easier. 

You should not forget, however, that the component speed 
requirement is also affected by your choice of architecture. A 
parallel approach requires more, but slower components, while 
a serial architecture requires fewer but faster components. The 
vesatjlity of modern MSI circuits makes it easy to explore these 
alternatives, it is very important to choose the IC logic family 
at an early stage In the system design, since the full cost, speed 
and reliability advantages can only be gained by designing in 
accordance with the device features, taking advantage of their 
logic and organization. 
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TABLE I: COMPARISON OF ELECTRICAL CHARACTERISTICS 



CMOS 

5 V SUPPLY 

CMOS 

10 V SUPPLY 

STANDARD 

TTL 

74LS 

LOW POWER 
SCHOTTKY 

9LS 

LOW POWER 
SCHOTTKY 

SCHOTTKY 

TTL 

ION 

ECL 

PROPAGATION DELAY 

35 ns 

25 ns 

10 ns 

10 ns 

5 ns 

3 ns 

2 ns 

FLIP-FLOP TOGGLE FREQUENCY 

5 MHz 

10 MHz 

35 MHz 

40 MHz 

,80 MHz 

100 MHz 

200:MHz 

QUIESCENT POWERS 

10 nW 

10 nW 

10 mW 

2mW 

2mW 

25 mW 

25 mW 

NOISE IMMUNITY 

2V 

4 V 

IV 

0.8 V 

0.8 V 

0.9 V 

0.2 V 

FAN OUT (within family) 

>50* 

>50* 

10 

20 

20 

10 

>60 


^Note th6 change from nanowatts to milliwatts. 

*Or as determined by allowable propagation delay. 


TABLE li. COMPARISON OF DIGITAL LOGIC FAMILY CHARACTERISTICS FOR 
HIGH SPEED SYSTEMS (CLOCK RATE 30 TO 100 MHz) 


10K AND 95K SERIES ECL 

SCHOTTKY TTL 

V Advantages 

Disadvantages 

Short delays allow propagation through more logic levels id a clock 
cycle. Compatibility with even faster families currently in development 
makes future system upgrading easy. 

Component delays are about twice as long as with ECL and will not 
be improved in the foreseeable future. 

Low output impedance drives all types of Interconnections iriciuding 
terminated transmission lines. 

Outputs are not capable of driving terminated transmission lines with- 
out causing severe fan-out compromises. 

High output drive capability and complementary outputs accommodate 
differential transmission over tested pairs. 

- ’ ^ ' ' / - • ^ ^ ’ i ' 

Slow edge rate minimizes reflection problems. 

Has the fastest output transitions of any logic family, causing reflection 

Complementary outputs on many elements add design flexibility. 

problems even with relatively short interconnection lengths, and 
causing cross-talk problems. 

Wired-OR capability simplifies Idglc design. 

Compensated circuits simplify power supply and temperature regulation. 

Generates fast power supply load changes, requires good decoupling. 

High input impedance minimizes loading, allows high fan-out. 

Input thresholds and output low levels are slightly offset from conven- 
tional TTL, causing some loss of noise Immunity. 

Disadvantages 

Advantages 

Unfamiliar type of circuitry, logic, nomenclature, anci pinouts. 

Compatible with popular TTL, same supply voltage, almost identical 

Not ievei-compatibie with TTL and CMOS, requires additional interface 
elements. 

signal levels, same SSI and MSI logic, nomenclature, pinouts. Ideal 
to speed up critidal paths in standard TTL systems. 

Requires external pull-down resistors on all used outputs. 

Outputs require no pull-up (or down) resistors. 

Has less absolute noise margin. 

Large signal swing and large absolute noise immunity cause less 

Higher ground current requires heavier distribution busses. 

problems with temperature or supply voltage variations and gradients, 
resistive drops along supply lines, and outside noise. 

Has one less logic pin per papkage due to double ground. 

Has higher power consumption at low frequencies than equivalent 
S-TTL oircuits. 

Has lower system power consumption at moderate speed. 

TABLE III. COMPARISON OF DIGITAL LOGIC FAMILY CHARACTERISTICS FOR 

MEDIUM SPEED SYSTEMS {clock RATE 5 TO 50 MHz) 

STANDARD TTL 

LOW POWER SCHOTTKY TTL 

Advantages 

Disadvantages 

. Large number of SSI and MSI functions. 

Somewhat fewer devices but this is changing. 

Low prices. 

Presently higher priced than standard TTL. 

Specifications standardized. 

Electrical characteristics differ between suppliers. 

Disadvantages 

Advantages 

High power consumption (10 mW per gate, 200 to 500 mW per MSI 
package.) ' 

Saves 75% of the power of equivalent standard TTL. 

Large, heavy, expensive, hot power supply and regulator. 

Smaller, lighter, cheaper, cooler power supply and regulator. 

Heat density problems when using predominantly MSI. 

Nd heat density problem. Cooler, therefore more reliable. 


May eliminate the need for fans and filters. 

Not fully compatible with most CMOS and MOS. 

Compatible with CMOS and MOS. 


Generates less noisd than standard TTL. 

TABLE IV. COMPARISON OF DIGITAL LOGIC FAMILY CHARACTERISTICS FOR 

LOW SPEED systems (CLOCK rate 5 MHz) ^ ^ ^ ^ ^ ^ ^ ^ ^ 

STANDARD OR LOW POWER SCHOTTKY TTL 

CMOS 

Advantages \ 

^Disadvantages 

Well designed, system-oriented MSI. 

Some of the priginal CMOS circuits are poorly defined and hot systems 
oriehted,^ ^ 

Adequate speed, tight tolerances. 

Low speed, delays depend on supply voltage and dapacitive loading. 

LOW impedance Outputs give good immunity adsinst capacitiveiy 
coupled noise. 

Poor cui'rent noise Immunity (capacitively coupled noise.) . 

Familiar functions, logic, pinouts. 

New functions, Iqgic pinouts. / 

Standard TTL available froni many suppliers, low cost. 

Large parameter variatiohs between different vendors. 

Disadvantages 

’ Advantages'' { 

Relatively high static consumption and heat generation. 

Extremely low static power consumption, very litfle heat generated at 
moderate speed. / 

Tight power supply voltage requirements (5 V ±5% commercial, ±10% 
military grade). 

Very wide range of supply voltages (theoretically 3 . . . 20 V, practically 

5 . . . 12 V). , 

Not well-suited for portable battery operation. 

Ideally suited for battery operation. ' 

More expensive power supply. . 

Low cost power supply. Less cost, weight, heat, size than for any other 
family, 

Lowpr voltage noise immurtlty. 

High voltage noise immunity, an advantage with inductively coupled 

'' noise.;* / ,'*■ ■ '/ * 

LS-TTL available from only a few suppliers. 

Available from many suppliers. 
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IC MASTER 


DIGITAL— CMOS 


Function 


Device 


Source 


Line 

Function Device 

Source 

Line 

Function Device 

Source 


Arithmetic Functions (Cont’d) 


Buffers/Inverters (Cont'd) 


Look>Ahead Carry Biock (Continued) 


Hex Buffer/Converter (Non-Inverting)- 


SCL4582B , 

SSS 


improved (Continued) 



TF4582A/B 

tTI 


HD4050B-9 

Harris 


TP4582A/B 

Tl 


SIL4050B 

t Mitei 





SIL4050BE 

' Mitel 


4>Bit Magnitude Compairator 


70 

MC14050BA 

t Motorola 


F40085BC 

Fairchild 


MC14050BC 

Motorola 


F40085BM 

t Fairchild 


CD4050BC . 

National 


HD14585B-2 

t Harris 


CD4050BM 

National 

10 

HD14685B-9 

Harris 


CD405dB 

t RCA 


HD54C85 

t Harris 


CD4050BE / 

RCA 


HD74C85 

Harris 


HBF4050AE 

SGS 


. MC14685BA 

t Motorola 


SCL4050B 

t SSS 


MC14685BC 

Motorola 


SCL4060BE 

SSS 


MM54C85 

t National 


CM4050A 

t Solitron 


MM74C85 

National 

80 

CM4050AE 

Solitron 


CD4063B 

t RCA 


SW4050AE 

SW 


CD4063BE 

RCA 


TF4050A/B 

tTI 


SCL4586B 

t SSS 


TP4050A/B 

Tl 

20 

SCL4585BE 

SSS 


TC4050 

Toshiba 


TC4586 

Toshiba 





NBCD Adder (Natural Binary Coded Decimal) 


Hex Buffer, Open Drain (Active puli down) 
HD54C906 t Harris 


MC14560BA 

t Motorola 



II • 


MC14560BC 

Motorola 


nu / HV/5WO 

HflfflS 





MM54C906 

t National 


Nines Complementer 



MM74C906 

National 


MC14561BA 

t Motorola 

90 




MC14561BC 

Motorola 


Hex Buffer, Open Drain (Active putt up) 





HD54C907 

t Harris 


Data Path Switch 



HD74C907 

Harris 

30 

F4704BC 

Fairchild 


MMS4C907 

t National 


F4704BM 

t Fairchild 


MM74C907 

National 


Arithmetic Logic Register Stack 


Hex Buffer, Three-State 



F4705BC 

Fairchild 


F40097BC 

Fairchild 


F4705BM 

t Fairchild 


F40097BM 

t Fairchild 


Data Access Register (for memory address 


HD145038-2 

t Harris 


arithmetic) 



HD14503B-9 

Harris 


F4707BC 

Fairchild 

lOd 

HD70C95 

t Harris 


F4707BM 

t Fairchild 


HD70C97 

t Harris 





HD80C95 

Harris 

40 

Buffers/inverters 



HD80C97 

Harris 


Quad Low Impedance Buffer 



MCt4503BA 

t Motorola 


SCL4441B 

t SSS 


MC14503BC 

Motorola 


SCL4441BE 

SSS 


MM7()C95 

t National 





MM70C97 

t National 


Hex Buffer/Converter (Non-inverting) 


MM80C95 

National 


SIL4010B 

t Mitel 


MM80C97 

National 


SIL4010BE 

Mitel 





CD4010AC 

National 


Hex Buffer/Converter (inverting) 


CD4010AM 

t National 

110 

SiL4009B 

t Mitei 


CD4010B 

t RCA 


SiL4009BE 

Mitel 

50 

CD4010BE 

RCA 


CD4009AC 

National 


HBF4010BE 

SGS 


C04009AM 

t National 


SCL4010B 

t SSS 


CD4009UB 

t RCA 


SCL4010BE 

SSS 


CD4009UBE 

RCA 


CM4010A 

t Solitron 


HBF4009AE 

SGS 


CM4010AE 

Solitron 


SCL4009B 

t SSS 


TF4010A/B 

tTI 


SCL4009BE 

SSS 


TP4010A/B 

tTI 


CM4009A 

t Solitron 


TC4010 

Toshiba 

120 

CM4009AE 

Solitron 





TF4009A 

tTI 

60 

Hex Buffer/Converter (Non-inverting)- 
improved 


TP4009A 

Tl 


F4050BC 

Fairchild 


TC4009 

Toshiba 


F405PBM 

t Fairchild 


Hex Buffer/Converter (inverting)-lmproved 


HD4050B-2 

t Harris 


F4049BC 

Fairchild 


(Continued) 



(Continued) 



Line 


Arithmetic Functions 


2x2 Bit (Parailel) Binary Multiplier 

MC14554BA 

t Motorola 

MC14654BC 

Motorola 

4-Bit Full Adder 


F4008BC 

Fairchild 

F4008BM 

t Fairchild 

HD4008B-2 

t Harris 

HD4008B-9 

Harris 

HD54C83 

t Harris 

HD74C83 

Harris 

MC14008BA 

t Motorola 

MC14008BC 

Motorola 

MM54C83 

t National 

MM74C83 

National 

CD4008BC 

National 

CD4008BM 

t National 

CD4008B . 

t RCA 

CD4008BE 

RCA 

HBF4008AE 

SGS 

SCL4008B 

t SSS 

SCL4008BE 

SSS 

CM40()8A 

t Solitron 

CM4008AE 

Solitron 

TF4008A/B 

tTI 

TP4008A/B 

Tl 

TC4008 

Toshiba 

Triple Serial Adder (Positive Logic) with 

Internal Carry 

MC14032BA 

t Motorola 

MC14032BC 

Motorola 

CD4032B 

t RCA 

CD4032BE 

RCA 

CM4032A 

t Solitron 

CM4032AE 

Solitron 

TC4032 

Toshiba 

Triple Serial Adder (Negative Logic) with 
internal Carry 

MC14038BA 

t Motorola 

, MC14038BE 

Motorola 

CD4038B 

t RCA 

CD4038BE 

RCA 

CM4038A 

t Solitron 

CM4d38AE 

Solitron 

TC4038 

Toshiba 

4-Bit Arithmetic Array 


CD4057B 

t RCA 

4-Bit Arithmetic Logi^ Unit 


MC14581BA 

t Motorola 

MC14581BC 

Motorola 

CD40181B 

t RCA 

CD40181BE 

RCA 

SCL4581B 

t SSS 

SCL4581BE 

SSS 

TF4581A/B 

tTI 

TP4581A/B 

Tl 

Look-Ahead Carry Biock 


F4582BC 

Fairchild 

F4582BM 

t Fairchild 

MC14582BA 

t Motorola 

MC14582BC 

Motorola 

CD40182B 

t RCA 

CD40182BE 

RCA 

(Continued) 



130 


140 


150 


160 


170 


180 


190 


t Military Temperature Range (-55®C to 125°C) 

148 


Bold face indicates additionai data is provided on the page noted. 
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MASTER SELECTION GUIDE 


DIGITAL—CMOS (Cont’d) 


Buffers/invertsra (Cont’d) 


Unel Function Device 


Hex Buffer/Converter (InvertingHmproved 
(Continued) 

F4049BM 

t Fairchild 

HD4049UB-2 

t Harris 

HD4049UB-9 

Harris 

SIL4049B 

t Mitel 

SIL4049BE 

Mitel 

' MC14049BA 

t Motorola 

. MC14049BC 

Motorola 

CD4049UBC 

National 

CD4049UBM 

t National 

CD4049UB 

fRCA 

CD4049UBE 

RCA 

HBF4049AE 

SGS 

SQL4049B 

t ss s 

SCL4049BE 

SSS 

CM4049A 

t Solitron 

CM4049AE 

Sotitron 

SVy4049AE 

SW 

tF4049A/UB 

t Tl 

TP4049A/UB 

Tl 

T(>I049 

Toshiba 

Hex Inverter 


F4069UBC 

Fairchild 

F4069UBM 

tFalrchHd 

HD54C04 

t Harris 

HD74C04 

Harris 

HP4069UB-9 

t Harris 

Ht)4069UB-9 

. Harris 

S1L4P69B 

t Mitei 

SIU069BE 

Mitel 

MC14069BA 

t Motorola 

MC14069BC 

Motorola 

MCt4|572A 

t Motorola 

MC14572C . 

: Motorola 

CD4069UBC 

National 

CD4069UBM 

t National 

MM54C04 

t National 

MM74C04 

t National 

CD4069UB 

t RCA ; 

CD4069UBE 

RCA 

SCL4069B 

t SSS 

SCL4069BE 

SSS 

SCL4449B 

t SSS 

8CL4449BE 

SSS 

CM4069A 

t Solitron 

CM4069AE 

Solitron 

MM74C04 

Teledyne S 

TF4d69A 

t Tl 

TP4069A ; 

Tl 

TF4316A/UB 

t Tl 

TP4315A/UB 

Tl 

TC4069 

Toshiba 

TC7404 

Toshiba 

Hex Inverter, Thre^tate 


F40d98BC 

Fairchild 

F40098BM 

t Fairchild 

MM80C96 

National 

MM80C98 

National 

Hex Inverter/Buffer, Three-State, Strobed 

SJL4502B 

t Mitel 

SIL4502BE 

Mitel 

MC14502BA 

t Motorola 

(Continued) 



Line! Function 


Buffers/lnvwters (Cont’d) 

Hex Inverter/Buffer, Three-State. Strobed 

(Continued) 


MC14502BC 

Motorola 

CD4502B 

t RCA 

CD4502BE 

RCA 

SCL4502B 

t SSS 

SCL4S02BF 

SSS 

Hex CMOS Compatible Buffer 


DS1630 

t National 

DS3630 

National 

1 Dual Complementary Pair plus Inverter 1 

F4007UBC 

Fairchild 

F4007UBM 

t Fairchild 

MEM4007D 

t Gl 

'MEM4007P 

Gl 

HD4007B-2 

t Harris 

HD4007B-9 

Harris 

SIL4007B 

t Mitel 

SIL4007BE 

t Mitel 

MC14007BA 

t Motorola 

MC14007BC 

Motorola 

CD4007UBC 

National 

CD40C)7UBM 

t National 

CD4007UB 

t RCA 

CD4007UBE 

RCA 

HBF4007AE 

SGS 

SCL4007B 

tsss 

SCL4007BE 

SSS 

CM4007A 

t Solitron 

' , CM4007AE 

Solitron 

' TF4007A 

tTI 

TP4007A 

Tl 

TC4007 

Toshiba 

Quad True/Complement Buffer 


F4041BC 

Fairchild 

F4041BM V 

t Fairchild 

CD4041BC 

National 

CD4041BM 

t National 

CD4041C 

National 

CD4041M 

National 

CD4041UB 

t RCA 

CD4041UBE 

RCA 

SCL4041B 

t SSS 

SCL4041BE 

SSS 

CM4041A 

t Solitron 

CM4041AE 

Solitron 

Counters, Binary 

Divide by 8 or 16 Counters 


HD54C93 

t Harris 

HD74C93 

Harris 

MM54C93 

t National 

MM74C93 

National 

7-Stage Binary Counter 


F4024BC 

Fairchild 

F4024BM 

t Fairchild 

HD4024B-2 

t Harris 

K04024B-9 

Harris 

SIL4024B 

t Mitel 

SIL4024BE 

Mitel 

MC14024BA 

t Motorola 

MC14024BC 

Motorola 

CD4024BC 

National 

(Continued) 



Counters, Binary 

(Cont’d) , 


I 7-Stage Binary Counter (Continued) 

CD4024BM 

. t National 

CD4024B 

t RCA 

CD4024BE 

RCA 

HBF4Q24AE 

SGS 

SCL4024B 

t SSS 

SCL4024BE 

SSS 

CM4024A 

t Solitron 

CM4024AE 

Solitron 

SW4024AE 

SW ' ; 

TF4024A/B 

t Tl 

TP4024A/B 

Tl 

TC4024 

Toshiba 

8-Stage Synchronous Binary Counter 

SCL4404B 

tsss 

SCL4404BE 

SSS 

12-Stage Binary Counter 


F4040BC 

Fairchild 

F4040BM 1 

t Fairchild 

HD4040B-2 

Harris 

HD4040B-9 

Harris 

SIL4040B 

t Mitel 

SIL4040BE 

Mitel 

MC14040BA 

t Motorola 

MC14040BC 

Motorola 

CD4040BC 

National 

CD4040BM 

t National 

CD4040B 

t RCA 

CD4040BE 

RCA 

CDS4040 

t RC A 

CDS4040E , 

RCA 

SCL4040B 

tsss 

SCL4040BE 

SSS 

CM4040A 

t Solitron 

CM4040AE- 

Solitron 

TF4040A/B 

tTI 

TP4040A/B 

Tl 

TC4040 

Toshiba 

14-Stage Binary Counter 


F4020BC 

Fairchild 

F4020BM 

t Fairchild 

HD4020B-2 

t Harris 

HD4020B-9 

Harris 

MC14020BA - 

t Motorola 

MC14020BC 

I Motorola 

SIL4020B 

t Mitel 

SIL4020BE 

Mitei 

CD4020BC 

National 

, CD4020BM 

t National 

CD4020B 

t RCA 

CD4O20BE 

RCA 

CDS4020 

tRCA 

CDS4020E 

rcA 

HBF4020AE 

SGS ' 

SCL4020B 

tsss 

SCL4020BE 

SSS 

CM4020A 

t Solitron 

CM4020AE 

Solitron 

SW4020AE 

SW 

TF4020A/B 

tTI 

TP4020A/B 

Tl 

TC4020 

Toshiba 



t Military Temperature Range (-65 ® G to 126®C) 
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IC MASTER 


DIGITAL—CMOS (Cont’d) 


Function Device Source 


Counters, Binary (Cont’d) 


14Stage Binary Counter and Oscillator 

SIU060B 

t Mitel 

SIL4060BE . 

Mitel 

CD4060B 

t RCA 

C04060BE 

RCA 

CDS4060 

t RCA 

CDS4060E 

RCA 

SCL4060B 

tsss 

SCU060BE 

sss 

Presettable Synchronous Binary Counter, 
Asynchronous Clear 

F40161BC 

FalrchHd 

F40161BM 

t Fairchild 

HD54C161 

t Harris 

HD74C161 

Harris 

MC14161BA 

t Motorola 

MC14161BC 

Motorola 

CD40161BC 

National 

CD40161BM 

t National 

MM54C161 

t National 

MM74C161 

National 

SCL4161B 

tsss 

SCL4161BE 

SSS 

MM74C161 

Teledyne S 

TF4361A/0B 

tTI 

TP43S1A/UB 

TJ 

Presettable Fully Synchronous Binary 

Counter, Synchronous Clear 

F40163BC 

Fairchild 

F401636M 

t Falrct;iild 

H054C163 

t Harris 

HD74C163 

Harris 

MC14163BA 

t Motorola 

MC14163BC 

Motorola 

MM54C163 

t National 

MM74C163 

National 

SCU163B 

tsss 

SCL4163BE 

SSS 

MM74C163 

Teledyne S 

TF4363A/B 

tTI 

TP4363A/B 

Tl 

Dual Synchronous Binary Counter 

F4520BC 

Fairchild 

F4520BM 

t Fairchild 

HD14520B-2 

t Harris 

HD14520B-9 

Harris 

SIL4520B 

t Mitel 

SiL4520BE 

Mitel 

MC14520BA 

t Motorola 

MC14520BC 

Motorola 

CD4520BC 

National 

C04520BM 

t National 

CD4520B 

t RCA 

CD4520BE 

RCA 

CDS4520 

tRCA 

CDS4520E 

RCA 

SCL4520B 

-tsss 

SCU520BE 

SSS 

CM4520B 

t Solitron 

CM4520BE 

Solitron 

TF4520A/B 

tTI 

TP4520A/B 

Tl 

TC4520 

Toshiba 


Function Device 

Source 

Counters, Binary (Cont’d) 

Presettable Binary Up/Oown Counter 

F40193BC 

Fairchild 

F40193BM 

t Fairchild 

F4516BC 

Fairchild 

F4516BM 

t Fairchild 

HD14516B-2 

t Harris 

HD14516B-9 

Harris 

HD64C193 

t Harris 

HD74C193 

Harris 

SIU516B 

t Mitel 

SiUSISBE 

Mitel 

MC14516BA 

t Motorola 

MC14516BC 

Motorola 

C040193BC 

National 

CD40193BM 

t National 

CD4S16BC 

National 

CD4516BM 

t National 

MM54C193 

t National 

MM74C193 

National 

C040193B 

t RCA 

CD40193BE 

RCA 

CD4516B 

tRCA 

.CD4516BE 

RCA 

SCL4516B 

tsss 

SCU516BE 

SSS 

MM74C193 

Teledyne S 

TF45ieA/B 

tTI 

TP4516A/B 

Tl 

TC4516 

Toshiba 

1 Presettable 8-blt Binary Down Counter 

CD40103B 

tRCA 

CD40103BE 

RCA 

1 Programmable ^nary Oivlde>by*N 4>Bit 

Counter 

F4526BC 

Fairchild 

F4526BM 

t Fairchild 

HD14626B-2 

t Harris 

HD14S26B-9 

Harris 

MC14526BA 

t Motorola 

MC14526BC 

Motorola 

SCL4526B 

tsss 

SCL45266E 

sss 

TF4626A/B 

tTI 

TP4526A/B 

Tl 

Counters, Decade 

Presettable Decade Counter (Sets to 0 or 9, 

divides by 2, 5 or 10) 


H054C90 

t Harris 

HD74C90 

Harris 

MM54C90 

t National 

MM74C90 

National 

1 Presettable Synchronous Decade Counter, 

Asynchronous Clear 


F40160BC 

FalrchHd 

F40160BM 

t Fairchild 

HD54C160 

t Harris 

HD74C160 

Harris 

MC14160BA 

t Motorola 

MC14160BC 

Motorola 

CD40160BC 

National 

CD40160BM 

t National 

MM54C160 

t National 

(Continued) 



Function Device 

/ 

Source 

Countera, Decade (Cont’d) 

Presettable Synchronous Decade Counter, 
Asynchronous Clear (Continued) 

MM74C160 

Natlonat 

SCL4160B 

tsss 

SCU160BE 

SSS 

MM74C160 

Teledyne S 

TF4360A/B 

tTI 

TP4360A/B 

Tl 

Presettable Fully Synchronous Decade 

Counter, Synchronous Clear 

F40162BC 

Fairchild 

F40162BM 

t Fairchild 

H054C162 

t Harris 

HD74C162 

Harris 

MC14162BA 

t Motorola 

MC14162BC 

Motorola 

CD40162BC 

National 

CD40162BM 

t National 

MM54C162 

t National 

MM74C162 

National 

SCU162B 

t SSS 

SCU162BE 

SSS ' 

MM74C1S2 

Tetedyne S 

TF4362A/B 

tTI 

TP4362A/B 

Tl 

I Dual Synchronous Decade Counter 

F4518BC 

FalrchHd 

F4518BM 

t Fairchild 

HD14618B-2 

t Harris 

HD14518B-9 

Harris 

S1L4518B V 

t Mitel 

SIL4518BE 

Mitel 

MCt45t8BA 

t Motorola 

MC14518BC 

Motorola 

CD4518BC 

National 

CD4518BM 

t National 

CD4518B 

t RCA 

CD4518BE 

RCA 

CDS4518 

t RCA 

CDS4518E 

RCA 

SCL4518B 

tsss 

SCU518BE 

SSS 

CM4518B 

t Solitron 

CM4518BE 

Solitron 

TF4518/V/B 

tTI 

TP45t8A/B 

Tl 

TC4518 

Toshiba 

1 Decade Counter/OMder, 10 Hne output | 

F4017BC 

Fairchild 

F4017BM 

t Fairchild 

HD4017B-2 

t Harris 

HD4017B-9 

Harris 

SIL4017B 

t Mitel 

SIL4017BE 

Mitel 

MC14017BA 

t Motorola 

MC14017BC 

Motorola 

CD4017BC 

National 

CD4017BM 

t National 

CD4017B 

tRCA 

CD4017BE 

RdA 

V CDS4017 

t RCA 

CDS4017E 

RCA 

HBF4017AE 

SGS 

(Continued) 
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MASTER SELECTION GUIDE 


DIGITAL— CMOS (Cont’d) 


Function Device 


Counters, Decade (Cont’d) 


Line! Function 


Counters, Decade (Cont’d) 


Decade Counter/Divider, 10 line output 
(Continued) 

SCL4017B 

t sss 

SCL4017BE 

SSS 

CM4017A 

t Solitron 

CM4017AE 

Soiitron 

SW4017AE 

SW 

TF4017A 

tTI 

TP4017A 

Tl 

TC4017 

Toshiba 

Presettable Decade Up/Down Counter 

F40192BC 

Fairchild 

, F40192,BM 

t Fairchild 

F4510BC 

Fairchild 

F4510BM 

t Fairchild 

HD14510B-2 

t Harris 

HD14510B-9 

Harris 

HD64C192 

t Harris 

HD74C192 

Harris 

SIL4510B 

t Mitel 

SIL4510BC 

Mitel 

MCi4510BA 

t Motorola 

MC14510BC 

Motorola 

CD40192BC 

National 

CD4bl92BM 

t National 

CD4610BG 

National 

CD4610BM 

t National 

MM54C192 

t National 

MM74C192 

National 

CD40192B 

t RCA 

CD40192BE . 

RCA 

CD4S10B 

t RCA 

CD4510BE 

RCA 

SCU510B 

t SSS 

SCL4510BE 

SSS 1 

MM74C192 

Teledyne S 

TC4510 

Toshiba 

Presettable 2-Decade Down Counter 

CD40102A/B 

fRCA 

CD40i02A/BE 

RCA 

Programmable Decade Divid^By-N 4-Blt 

Counter 

F4522BC 

Fairchild 

F4522BM 

t fairchild 

HD14522B-2 

t Harris 

, HD14622B-9 

Harris 

MC14522BA 

t Motorola 

MC14522BC 

Motorola 

SCU522B 

t SSS 

SCL4522BE 

SSS 

TF4522A/B 

tTI 

TP4522A/B 

Tl 

4-Dkade DivIde-by-N Counter 


CD4069A 

t RCA 

Cb4059AE 

RCA 

Presettable Up/Down Decade Counter-7 

Segrnent Display arid BCD Output 

HCTR0200 

Hughes 

Decade Counter/Divtder-7 Segment Display 

Output and Display En^ie 

CD4P26B 

t RCA 

CD4026BE 

RCA 

SCL4026B 

tsss 

(Continued) 



Decade Counter/Divider-T Segment Display 

Output and Display Enable (Continued) 

SCL4026BE 

SSS 

SCL4426B 

t SSS 

SCL4426BE 

SSS 

CM4026A 

t Solitron 

CM4026AE 

Solitron 

Decade Counter/Divider-7 Segment Display 
Output and Ripple Blanking 

CD4033B 

t RCA 

CD4033BE 

RCA 

HBF4033AE 

SGS 

SCL4033B 

tsss 

SCL4033BE 

SSS 

SCL4433B 

t SSS 

SCL4433BE 

SSS 

CM4033A 

t Solitron 

CM4033AE 

Solitron 

3-1/2 Digit Counter to BCD Driver ' 

CM4102 

t Solitron 

CM4102 

Solitrdn 

3 Decade Counter, Multiplexed Output 

F4553BC 

Fairchild 

’ 1 F4553BM 

t Fairchild 

MC1A663BA 

t Motorola 

MC14663BC 

Motorola 

4 Decade Counter 


TC5001 

Toshiba 

4 Decade Counter, Multiplexed Output 

HD64C925 

t Harris 

HD54C926 

t Harris 

HD74C925 

Harris 

HD74C926 

Harris 

MM54C925 

t National 

MM74C925 

National 

MM54C926 

t National 

. MM74C926 

National 

4 Digit Counter, Multiplexed Output, Second 
digit counts to 6 (Maximum count 9599.) 

HD54C927 

t Harris 

HD74C927 

Harris 

MM64C927 

, t National 

^ MM74C927 

National 

4 Digit Counter, Multiplexed Output, left digit 
counts to 2 (Maximum count 1999.) 

HD54C928 

t'Harris 

HD74C928 

Harris 

MM54C928 

t. National 

MM74C928 

National 

4 Decade Counter, Presettable, Multiplexed 7 
‘ Segment Output and Addressable Output 
(Maximum count 39999) 

HCTR0154 

Hughes 

4-1/2 Digit Up-Down Counter Oscillator 
(Maximum count 19999) 

HCTR4010 

Hughes 

HCTR6010 

Hughes 


5 Decade Counter, Multiplexed Output 

MC14534BA t Motorola 
MC14534BC Motorola 


Function Deviice 

Source 

Line 

Counters, Decade (Cont’d) 


7 Decade Counter, Multiplexer, Display 

Driver, 2-6v Supply 


1 7208 

Intersil 

130 

Counters, Miscellaneous 


Presjettable Up/Down Binary or Decade 

Counter 


F4029BC 

Fairchild 


F4029BM 

f Fairchild 


HD4029B-2 

t Harris 


HD4029B-9 

Harris 


SIL4023B 

t MHel 


SIL4029BE 

Mitel 


CD4029BC 

National 

140 

CD4029BM 

t National 


CD4029B 

t RCA ^ 


CD4029BE 

RCA 

i 

HBF4029AE 

SGS 


SCL4029B 

tsss 


SC14029BE 

SSS 


CM4029A 

t Solitron 


CM4029AE 

Solitron 


SW4029BE 

SW 


TF4029A 

tTI ' 

150 

TP4Q29A 

Tl 1 


TC4029 

Toshiba 


1 Dual Programmable iinary/Decade Counter 


MC14569BA 

t Motorola 


MC14569BC 

Motorola 


Divide-by-8-Counter/Divider, Decoded 

Output 


F4022BC 

Fairchild 


F4022BM 

t Fairchild ^ 


.HD4022B-2 

t Harris 

160 

HP4022B-9 

Harris 


SIL4022B 

t Mitel 


SIL4622BE 

Mitel 


MC14022BA 

t Motorola 


MC14022BC 

Motorola 


GD4022BC 

National 


CD4022BM 

t Natibnal 


CD4022B s 

t RCA 


CD4022BE 

RCA 


HBF4022AE 

SGS 

170 

SCU022B 

tsss 


■ SCL4022BE 

SSS 


CM4022A 

t Solitron 


CM4022AE 

Soliiron 


TF4022A 

t:Ti 


TP4022A 

Tl 


TC4022 

Toshiba 


Divide-by-60-Counter, BC|D Output (industrial 

Time Ba^ Generator) 


MC14566BA 

t Motorola 

180 

MC14566bC 

Motorola 


Presettable DIvide-by-N Counter 



F4018BG 

Fairchild 


F4018BM 

t Fairchild . 


HD4018B-2 

t Harris 


HD4018B-9 

Harris 


SIL40188B 

t Mitel 


SIL40188BE 

Mitel 


MC14018BA 

t Motorola 


(Continued) 
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IC MASTER 


DIGITAL-^CMOS (Cont’d) 


Function Device 

Source 

Counters, Miscelisneous 

(Cont’d) 

Presettable Divide-by-N Counter (Continued) 

MC14018BC 

Motorola 

CD4018B 

t RCA 

CD4018BE 

RCA 

CD4018B(^ 

National 

CD4018BM 

t National 

HBF4018AE 

SGS 

SCL4018B 

t SSS , 

SCU018BE 

SSS 

GM4018A 

t Solitron 

CM4018AE 

Solitron 

TF4018A/B 

tTI 

TP4018A/B 

Tl 

TC4018 

Toshiba 

Phase Comparator and Programmable 

Counters 

MC14568BA 

t Motorola 

MC14568BC 

Motorola 

Decoders 

BCD-to-Decimai Decoder 


F4028BC 

Fairchild 

F4028BM 

t Fairchild 

HD4028B-2 

t Harris 

HD4028B-9 

Harris 

HD54C42 

t Harris 

HD74C42 

Harris 

S1L4028B 

t Mitel 

SiL4028BE 

Mitel 

MC14028BA 

t Motorola 

MC14028BC 

Motorola 

CD4028BC 

National 

CD4028BM 

t National 

MM54C42 

t National 

MM74C42 

National 

CD4028B 

t RCA 

CD4028BE 

RCA 

HBF4028AE 

SGS 

SCL4028B 

t SSS 

SCL4028BE 

SSS 

CM4028A 

t Solitron 

CM4028AE 

Solitron 

SW4028AE 

SW 

MM74C42 

Teledyne S 

TF4028A/B 

tTI 

TP4028A/B 

Tl 

TC4028 

Toshiba 

BCD-to-7-Segment Decoder 


HD54C48 

t Harris 

HD74C48 

Harris 

HD14558B-2 

t Harris 

HP14558B-9 

Harris 

MC14558BA 

t Motorola 

MC14558BC 

Motorola 

MM54C48 

t National 

MM74C48 

National 

UCN-4102A 

Sprague 

TC6002 

Toshiba 


Linej Function 


Decoders (Cont’d) 

4-blt Utch/4-to-l6-Une Decoder (High) 
(Continued) 

HD14514B-9 Harris 


4.bit Latch/4-to-16-Une Decoder (High) 

F4514BC Fairchild 

F4514BM t Fairchild 

HD14514B-2 f Harris 

(Continued) 


4 Military Temperature Range (-55®C to 125®C) 


SIU614BE 

Mitel 

SIL4514B 

t Mitel 

MC14514BA 

t Motorola 

MC14514BC 

Motorola 

CD4514B 

t RCA 

CD4514BE 

RCA 

SCL4514B 

t SSS 

CM4514B 

t Solitron 

CM4514BE 

Solitron 

TC4514 

Toshiba 

4-bit Latch/4-to- 16-Line Decoder (Low) 

F4516BC 

Fairchild 

F4516BM 

t Fairchild 

HD14515B-2 

t Harris 

HD14515B-9 

Harris 

SIL4515B 

t Mitel 

SIL4515BE 

Mitel 

MC14615BA 

t Motorola 

MC14515BC 

Motorola 

CD4515B 

t RCA 

CD4515BE 

RCA 

SCL4515B 

t SSS 

CM4515B 

t Solitron 

CM4515BE 

Solitron 

TC4615 

Toshiba 

Dual Binary to 1 of 4 Decoder/Demuitipiexer 
(High) 

F4556BC 

Fairchild 

F4555BM 

t Fairchild 

MC14566BA 

t Motorola 

MC14555BC 

Motorola 

CD4565B 

t RCA 

' CD4555BE 

RCA 

SCL4555B 

t SSS 

TF14555A/B 

tTI 

TP14555A/B 

Tl 

Dual Binary to 1 of 4 Decoder/Demuitipiexer 
(Low) 

F4556BC 

Fairchild 

F4556BM 

t Fairchild 

MC14556BA 

t Motorola 

MC14556BC 

Motorola 

CD4566B 

t RCA 

CD4556BE 

RCA 

SCL4566B 

t SSS 

TF14566A/B 

tTI 

TP14556A/B 

Tl 

4-Line-to-16-Line Decoder/Demuitipiexer 

HD54C154 

t Harris 

HD74C154 

Harris 

MM54C154 

t National 

MM74C154 

National 

MM74C154 

Teledyne S 


1 of 8 Strobed Decoder 
SCL44286 
SCL4428BE 


Function , Device 

Source 

Drivers 

BCD-to-7-Segment Latch/Decoder/Driver 

F4511BC 

Fairchild 

F4511BM 

t Fairchild 

F4734BC 

t Fairchild 

F4734BM 

Fairchild 

HD14511B-2 

t Harris 

HD14511B-9 

Harris 

MC14511BA 

t Motorola 

MC14511BC 

Motorola 

SIL4511B 

t Mitel 

SIL45HBE 

Mitel 

CD4511BC 

National 

CD4511BM 

t National 

CD4511B 

t RCA 

CD4511BE 

RCA 

SCL4511B 

t SSS 

SCL4511BE 

SSS 

CM4511B 

t Solitron 

CM4611BE 

Solitron 

TF451.1A/B 

tTI 

TP4511A/B 

Tl 

BCD-to-7-Segment Latch/Decoder/Drlver 
(for Liquid Ci^al Displays) 

HD14643B-2 

t Harris 

HD14543B-9 

Harris 

MC14543BA 

t Motorola 

MC14543BC 

Motorola 

SCL4543B 

SSS 

BCD-to-7-Segment Liquid Crystal Decoder/ 

Driver with ^Display Frequency Output^ 

CD4055B 

t RCA 

CD4055BE 

RCA 

BCD-to-7-Segment Liquid Crystal Decoder/ 

Driver with Strobed-Latch Function 

CD4056B 

t RCA 

CD4066BE 

RCA 

1 4-Line Liquid Crystal Display Driver 

CD4054B 

t RCA 

CD4054BE 

‘ RCA 

1 4-Digit Liquid Crystal Display Driver 

5015 

Nortec 

SCL5424 

SSS 

SCL5441 

SSS 

8-Digit LED Display Driver 


SCL5440A 

t SSS 

1 Dual High Voltage Driver, Source 250 ma 

HD54C908 

t Harris 

HD74C908 

Harris 

MM74C908 

National 

MM74C918 

National 

Dual and Quad Line Drivers-See 

Miscellaneous 

Flip-Flops 

Dual ''D" Flip-Rop 


F4013BC 

Fairchild 

F4013BM 

t Fairchild 

MEM4013D 

t Gl 

MEM4013P 

Gl 

HD4013B-2 

t Harris 

HD4013B-9 

Harris 

HD54C74 

t Harris 

(Continued) 
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MASTER SELECTION GUIDE 


DIGITAL-^CMOS (Cont’d) 


Function Device 

Source 

Line 

Function Device 

Source 

Line 

Function Device 

, Source 

Line 

Flip-Flops (Cont’d) 


Flip-Flops (Cont’d) 


Gates, AND/NAND (Cont’d) 


Dual ''ly Flip-Flop (Continued) 



Hex Flip-Flop (Continued) 



Dual 4-Input AND Gate (Continued) 

130 

HD74C74 

Harris 


CD40174BC 

National 


SI14082BE 

Mitel 


SIL4p13B 

t Mitel 


CD40174BM 

t National 


MC14082BA 

t Motorola 


SIL4013BE 

Mitel 


MM54C174 

t National 

70 

MC14082BC 

' Motorola 


MC14013BA 

t Motorola 


MM74C174 

National 


CD4082B 

fRCA 


MC14013BC 

Motorola 


TF4370A/B 

tTI 


CD4082BE 

RCA 


CD4013Be 

National 


TP4370A/B 

Tl 


SCL4082B 

SSS 


cb4013BM 

t National 


Dual Rip-Flop 



SCL4082BE 

t SSS 


MM54C74 

t National 

10 

F4027BC 

Fairchild 


TF4b82B 

tTI 


MM74C74 

National 


F4027BM 

t Fairchild 


TP4082B 

Tl 


CD4013B 

fRCA 


HD4027B-2 

t Harris 


TC4082 

Toshiba 

140 

CD4013BE 

RCA 


HD4027B-9 

Harris 


THple 3-tnput AND Gate 



HBF4013AE 

SGS 


HD54C76 

t Harris 


F4073BC 

Fairchild 


SCL4013B 

t sss 


HD74C76 

Harris 

80 

F4073BM 

t Fairchild 


^U013BE 

SSS 


SIL4027B 

t Mitel 


SIL4073B 

t Mitel 


CM4013A 

t Solltron 


SIL4027BE 

Mitel 


81L40738E 

Mitel 


CM4013AE 

Solitron 


MC14027BA 

t Motorola 


MC14073BA 

t Motorola 


SW4013AE 

SW 


MC14027BC 

Motorola 


MC14073BC 

Motorola 


MM74C74 

Teledyne S 

20 

CD4027BC 

National 


cb4073B 

t RCA 


TF4013A/B 

t Tl 


CD4027BM^ 

t National 


CD4073BE 

RCA 


TP4013A/B 

Tl 


MM54C76 

t National 


SCL4073B 

tsss 

150 

TC4013 

Toshiba 


MM74C76 

National 


SCL4073BE 

SSS 


Quad Rip-Flop 



CP4027B 

t RC A 


CM4073A 

t Solitron 


F40175BC 

Fairchild 


CD4027BE 

RCA 

90 

CM4073AE 

Solitron . 


F40175BM 

t Fairchild 


V HBF4027AE 

SGS 


TF4073B 

tTI 


HD64C175 

t Harris 


SCL4027B 

t SSS 


tP4073B 

Tl 


HD74C175 

Harris 


SCL4027BE 

SSS 


TC4073 

Toshiba 


MC14175BA 

t Motorola 


CM4027A 

t Solitron 


Quad 2-Input AND Gate 



MC14175BC 

Motorola 

30 

CM4027AE 

Solitron 


F4081BC 

Fairchild 


MM64C175 

t National 


SW4027AE 

SW 


F4081BM 

t Fairchild 


MM74C175 

National 


MM74C76 

Teledyne S 


HD4081B-2 

t Harris 

160 

CD40175B 

National 


TF4027A/B 



HD4081B-9 

Harris 


TF4175B 

tTI 


TP4027A/B 

Tl 


HD54C08 

t 'Harris 


TP4176B 

Ti 


TC4027 

Toshiba 

100 

HD74C08 

' Harris 


Quad "D" Flip-Flop, Three-State 



TC7476 

Toshiba 


SIL4081B 

t Mitel 


F4076BC 

Fairchild 


Dual Flip-Rop W/0 Preset 


SIL4081BE 

Mitel 


F4076BM 

t Fairchild 


HD54C73 

t Harris 


MC14081A 

t Motorola 


HD4076B-2 

Harris 


HD74C73 

Harris 


MC14081C 

Motorola 


HD4076B-9 

Harris 

40 

HD54C107 

t Harris 


CD4081BC 

National 


HD54C173 

t Harris 


HD74C107 

Harris 


CD4081BM 

t National 


HD74C173 

Harris 


MM54C73 

t National 


MM54C08 

t National 

170 

MC14076BA 

Motorola 


MM74C73 

National 


MM74C08 

National 


MCi4076BC 

Motorola 


MM54C107 

t National 


CD4081B 

tRCA 


MM54C17$ 

t National 


MM74C107 

National 

110 

CD4081BE 

RCA 


MM74C173 

National 


MM74C73 

Teledyne S 


SCL4081B 

t SSS 


CD4076BC 

National 


MM74C107 

Teledyne S 


bCL4081BE 

SSS 


CD4076BM 

t National 





CM4081A 

t Solitron 


CD4076B 

t RCA 


Gates, AND/NAND 



CM4081AE 

Solitron 


CD4076BE 

RCA 

50 




TF^IB 

t Tl 


SCL4076B 

t SSS 


AND Gated "'J-K"' RIp-Flopi 



TP4081B 

Tl 


8CL4076BE 

SSS 


UU4\/0Ot5 

J nOA 


TC4081 

Toshiba 

180 

CM4076A 

t Solitron 


CD4095BE 

C04096B 

RCA 
t RCA 


8-Input HAND Gate 

7»' 


CM4076AE 

Solitron 


CD4096BE 

RCA 


F4068BC 

Fairchild 


MM74C173 

Teledyne S 





F4068BM 

t Fairchild 


TF4076B 

tTI 


8-Input AND Gate 



HD54C30 

t Harris 


TP4076B 

Tl 


SIL4968B 1 

t Mitel 

120 

HD74C30 

Harris 


Hex FHp-Flop 



SIL4968BE 

Mitel 


SIM068B 

t Mitel 


F4ai74BC 

Fairchild 


Dual 4-Input AND Gate 



$lt:4068BE 

Mitel 


F40174BM 

t Fairchild 

60 

F4082BC t 

Fairchild 


MC14068BA 

t Motorola 


HD54C174 

t Harris 


F4082BM 

t Fairchild 


MC14068BC 

Motorola 


HD74C174 

Harris 


HD4082B-2 

t Harris 


MC14501A 

t Motorola 

190 

MC14174BA 

t Motorola 


HD4082B-9 

Harris 


MC14501C 

Motorola 


MC14174BC 

Motorola 


SIL4082B 

t Mitel 


MM54C30 

t National 


(Continued) 
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IC MASTER 


DIGITAL— CMOS (Cont’d) 


Line 

Function Device 

Source 

Line 

Function Device 

Source 


Gates, AND/NAND (Cont’d) 


Gates, AND-OR/AND-OR-Invert 


Triple 3-input NANO Gate (Continued) 


Triple AND-OR Bl-Phase Pairs 


MC14023C 

>4otorola 


CD4037B 

t RCA 


MC14023BA 

t Motorola 


CD4037BE 

RCA 


MC14023BC 

Motorola 

70 

CM4037A 

t Solitron 


CD4023A/BC 

National 


CM4037AE 

Solitron 


CD4023A/BM 

t National 





MM64C10 

t National 


Quad AND-OR Select Gate 



MM74C10 

National 


F4019BC 

Fairchild 

10 

CD4023B 

t RCA 


F4019BM^ , 

t Fairchild 


CD4023BE 

RCA 


F4519BC 

Fairchild 


CD4023UB 

t RCA 


F4519BM 

t Fairchild 


CD4023UBE 

RCA 


HD14519B-2 

t Harris 


HBF4023AE 

SGS 


HD14519B-9 

Harris 


s6l4023B 

t SSS 

80 

HD4019B-2 

t Harris 


SCL4023BE 

SSS 


HD4019B-9 

Harris 


CM4023A 

t Solitron 


SIL4019B 

t Mitel 


CM4023AE , 

Solitron 


SIL4019BE 

Mitel 


SW4023AE 

SW 




20 

MMr4C10 

Teledyne S 


MC14519BA 

t Motorola 




MC14519BC 

Motorola 


TF4023A 

t Tl 





TP4023A 

Tl 


CD4019BC 

National 


TC4023 

Toshiba 


CD4019BM 

t National 


TC7410 

Toshiba 


CD4619BC 

National 





CD4019B 

t RCA 


Quad 2-input NANO Gate 


90 

CD4019BE 

RCA 


F4011BC 

Fairchild 


HBF4019AE 

SGS 


F4011BM 

t Fairchild 








SCL4019B 

t SSS 


MEM4011D 

t Gl 




30 

MEM4011P 

Gl 


SCL4019BE 

SSS 


HD4011B-2 

t Harris 


CM4019A 

t Solitron 


HD4011B-9 

Harris 


CM4019AE 

Solitron 


HD54C00 

t Harris 


SW4019AE 

SW 


HD74C00 

Harris 


TF4019A/B 

tTI 


SIL4011UB 

t Mitel 


TP4019A/B 

Tl 


SIL4011UBE 

Mitel 

100 

TF4519A/B 

tTI 


SIL4911B 

t Mitel 


TP4519A/B 

Tl 


SIL4911BE 

Mitel 


TC4019 

Toshiba 

40 

MC14011A 

t Motorola 


Quad AND-OR Select Gate. Three-State 


MC14011C 

Motorola 








CD40257B 

t RCA 


MC14011BA 

t Motorola 








CD40257BE 

RCA 


MC14011C 

Motorola 





CD4011A/BC 

National 


Dual 2-Wrde 2-Input AND-OR-Invert Gate 


CD4011AyBM 

t National 


F4085BC 

Fairchild 


MM54C00 

t National 


F4085BM 

Fairchild 


MM74C00 

National 

110 

MC14606BA 

t Motorola 


CD4011B 

t RCA 


MC14506BC 

Motorola 


CD4011BE 

RCA 


CD4085B 

t RCA 


CD4011UB 

t RCA 


CD4085BE 

RCA 

50 

CD4011UBE 

RCA 


TF4085B 

tTI 


HBF4011AE 

SGS 


TP4085B 

Tl 


SCL4011B 

t SSS 





SCL4011BE 

SSS 


4 Wide 2-Input Expandable AND-OR-Invert 


SCL40HUB 

t SSS 


Gate 



SCL4011UBE 

SSS 


F4086BC 

Fairchild 


CM4011 

t Solitron 

120 

F4086GM 

t Fairchild 


CM4011 

Solitron 


CD4086B 

t RCA 


SW4011AE 

SW 


CD4086BE 

RCA 


MM74C00 

Teledyne S 


Quad 4-2-2-i-input AND-OR-invert Gate 

60 

TF4011A/B 

tTI 


TF4302A/B 

Tl 


TP4011A/B 

Tl 








TP43()2A/B 

Tl 


TF4311A/UB 

tTI 





TP4311A/UB 

Tl 


Quad 2-4-4-1-input AND-OR-invert Gate 


TC40t1 

Toshiba 


TF4303A/B 

Tl 


TC7400 

Toshiba 


TP4303A/B 

Tl 


Function Device 

Source 

Gates, AND/NAND (Cont’^) 

8-lnput NAND Gate (Continued) 


MM74C30 

National 

CD4068B 

t RCA 

CD4068Bf 

RCA 

SCL4068B 

t SSS 

SCL4068BE 

SSS 

SCL4412B 

t SSS 

SCL4412BE 

SSS 

CM4068A 

t Solitron 

CM4068AE 

Solitron 

TF4068B 

tTI 

TP4068B 

Tl 

TC4068 

Toshiba 

Dual 4-Input NAND Gate 


• F4012BC 

Fairchild 

F4012BM 

t Fairchild 

HD4012B-2 

t Harris 

HD4012B-9 

Harris 

HD54C20 

t Harris 

HD74C20 

Harris 

SIL4012UB 

t MIteL 

SIL4012UBE 

Mitel 

SIL4912B 

t Mitel 

SIL4912BE 

Mitel 

MC14012BA 

t Motorola 

MC14012BC 

Motorola 

CD4012AC 

National 

CD4012AM 

t National 

MM54C20 

t National 

MM74C20 

National 

CD4012B 

t RCA 

CD4012BE 

' RCA 

CD40t2UB 

t RCA 

CD4012UBE 

RCA 

HBF4012AE 

SGS 

SCL4012B 

t SSS 

SCL4012BE 

SSS 

CM4012A 

t Solitron 

CM4012AE 

Solitron 

SW4012AE 

SW 

MM74C20 

Teledyne S 

TF4012A 

tTI 

TP4012A 

Tl 

TC4012 

Toshiba 

TC7420 

Toshiba 

Dual 2-Input NAND Gate (Driver) 

CD40107B 

t RCA 

CD40107BE 

RCA 

Dual 4-Input Expandable NAND Gate 

SCL4412B 

t SSS 

, SCL4412BE 

SSS 

Triple 3-Input NAND Gate 


F4023BC 

Fairchild 

F4023BM 

t Fairchild 

HD4023B-2 

t Harris 

HD4023B-9 

Harris 

HD54C10 

t Harris 

HD74C10 

Harris 

SIL4023UB 

t Mitel 

SIL4023UBE^ 

Mitel 

SIL4923B 

t Mitel 

SIL4923BE 

Mitel 

MC14023A 

t Motorola 


Line 



(Continued) 


130 


140 


150 


160 


170 


180 


t Military Temperature Range (-SS^C to 125‘’C) 
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MASTER SELECTION GUIDE 


DIGITAL— CMOS (Cont’d) 


Une 

Function Device 

Source 

Une 

/ 

Function Device 

Source 


Oates, Exclusive OR/NOR 


Gstes, OR/NOR (Cont’d) 


(Cont’d) 



Quad 2-Input OR Gate (Continued) 


Quad Exclusive NOR Gate (Continued) 


CM4071A 

t Solitron 


C04077BE 

RCA 

70 

CM4071AE 

Solitron 


CM4077A 

t Solitron 


TF4071B 

t Tl 


CM4077AE 

Solitron 


■ TP4071B 

Tl 

■ ... 

$CL4077B 

t SSS 

. /' 

TC4071 

Toshiba 


SCL4077BE 

888 





TF4519A/B 

t Tl 


8-lnput NOR Gate 


10 

TP4619A/B 

Tl 


F4078BC 

Fairchild 





F4078BM 

t Fairchild 


Gates, OR/NOR 



SIL4078B 

t Mitel 





SIL4078BE^ 

Mitel 


8-lnput OR Gate 



MC14078BA 

t Motorola 


8IU978B 

t Mitel 


MC14078BC 

Motorola 


SIL4978BE 

Mitel 

80 

CD4078B 

t RCA 


Dual 4-Input OR Gate 



CD4078BE 

RCA ^ 


F4072BC 

Fairchild 


SCL4078B 

tsss 


F4072BM 

t Fairchild 


SCL4078BE 

SSS 

20 

SIL4072B 

t Mite! 


SCL4402B 

tsss 


SIU072BC 

Mitel 


SCL4402BE 

SSS" 


MC14072BA 

t Motorrrta 


CM4078A 

t Solitron 


MC14072BC 

Motorola 


CM4078AE 

Solitron 


CD4072B 

t RCA 


TC4078 

Toshiba 


CD4072BE 

RCA 


Dual 3-Input NOR Gate plus Inverter 


SCL4072B 

t SSS 

90 

HD4000UB-2 

t Harris 


8CL4072BE 

SSS 


HD4000UB-9 

Harris 


TF4072B 

tTI 


SIL4000B 

t Mitel 


TP4072B 

Tl 


SlUOOOBE 

Mitet 

30 

TC4072 

Toshiba 


MC14000A 

t Motorola 


TripM 3-Input OR Gate 



MC14000C 

Motorola 


F4075BC 

Fairchild 


CD4000B 

tRCA 


F4076BM 

t Fairchild 


CD4000BE 

RCA 


8IU075B 

t Mitel 


CD4000UB 

tRCA 


SIL4075BE 

Mitel 


CD4000UBE 

RCA 


MC14075BA 

t Motorola 

100 

SCL4000B 

tsss 


MC14075BC 

Motorola 


: SCL4000BE 

SSS 


CD4075B 

t RCA 


CM4000A 

Solitron 


CD4075BE 

RCA 


CM4000AE 

Solitron 

40 

SCL4075B, 

tsss 


TF4000A 

tTI 


8CL4075BE 

SSS 


TP4000A 

Tl 


TF4075B 

tTI 


Dual 4-Input NOR Gate 



TP4075B 

Tl 


F4002BC 

Fairchild 


XC4075 

Toshiba 


F4002BM 

t Fairchild 


Quad 2-)nput OR Gate 



HD4002B-2 

t Harris 


F4071BC 

Fairchild 

110 

H04002B-9 

Harris 


F4071BM 

t Fairchild 


SIL4002UB 

t Mitel 


HD4071B-2 

t Harris 


SIL4002UBE 

Mitel 


HD4071B-9 

Harris 


SIL4902B 

t Mitel 

50 

H054C32 

t Harris 


SI14902BC 

Mitel 


HD74e32 

Hams 


MC14002A 

t Motorola 


SIU071B 

t Mitel 


MC14002C 

Motorola 


SIL4071BE 

Mitel 


MC14002BA 

t Motorola 


MC14071A 

t Motorola 


MC14002BC 

Motorola 


MC14071C 

Motorola 


CD4002AC 

National 


MC14071BA 

t Motorda 

120 

CD4002AM 

t Nattonal 


CD4071BC 

National . 


CD4002B 

t RCA 


CD4071BM 

t Natk)nal 


CD4002BE . 

RCA 


MC14071BC 

Motorola 


CD4002UB 

t RCA 

60 

' MM54C32 

t National 


CD4002UBE 

RCA 


MM74C32 

National 


HBF4002AE 

SGS 


CD4071B 

tRCA 


SCL4002B 

t SSS 


CD4071BE 

RCA 


SCL4002BE 

SSS 


SCL4071B 

t SSS 


CM4002A 

t Solitron 


SCL4071BE 

SSS 


CM4002AE 

Solitron 


(Continued) 


130 

(Continued) 



Function 


Dsvice 


Source 


Line 


Gate*, Exclusive OB/NOR 

Quad Exclusive OR Gate 

F4030BO Fairchild , 

F4030BM t Fairchild 

F4d70BC Fairchild 

F4070BM t Fairchild 

HD4030B-2 t Harris 

H04030B-9 Harris 

HD4070B-2 t Harris 

HD4070B-9 Harris 

HD54C86 t Harris 

HD74C86 Harris 

8IL4030B t Mitel 

SIL4030BE Mitel 

SIU070B t Mitel 

SIL4070BE Mitel 

MC14507A t Motorola 

MC14507CL Motorola 

MC14070BA t Motorola 

MC14070BC Motorola 

CD4030AC National 

C04030AM t national 

C04070BC National 

C04070BM t National 

MM54C86 t National 

MM74C66^ National 

CD4030B ' tRCA 

CD4030BE RCA 

CD4070B t RCA 

CD4070BE RCA 

HBF4030AE SG8 

SCL4030B 1 888 

8CU030BE 888 

SCt4070B tSSS 

8CL4070BE 888 

CM4030A t8olitron 

CM4030AE Soiitrpn 

CM4070A t Solltron 

CM4070AE Solitron 

8W4030AE SW 

TF4030A t Tl 

TP4030A Tl 

TF4070B tTI 

TP4070B Tl 

TF4507A/B t Tl 

TP4507A/B Tl 

TC4030 Toshiba 

Quad Exclusive NOR Gate 

F4077BC FakchMd 

F4077BM t Fairchild 

F4619BC FaIrcWld 

F4519BM t Fairchild 

HD4077B-2 t Harris 

HD4077B-9 Harris 

HD14519B-2 t Harris 

HD14519B-9 Harris 

8IL4077B t Mitel 

8IL4077BE Mitel 

MC14077BA t Motorola 

MC14()77BC‘ Motorola 

MC14519BA t Motorola 

MC14619BC Motorola 

' CD4519BC National 
C04519BM t National 

CD4077B tRCA 

(Continued) 
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150 


160 


170 


180 


190 
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Master Selection Guide 



IC MASTER 


DIGITAL— CMOS (Cont’d) 


Function Device Source 


Gatos, OR/NOR (Cont’d) 


cs 


Dual 4-Input NQR Gate (Continued) 

SW4002AE 

SW 

TF4002A 

tTI 

TP4002A 

Tl 

TC4002 

Toshiba 

Dual 4-input Expandable NOR Gate 

SCL4402B 

t sss 

SCL4402BE 

SSS 

Triple 3-Input NOR (Bate 


F4025BC 

Fairchild 

F4025BM 

t Fairchild 

HD4025B-2 

t Harris 

HD4025B-9 

t Harris 

SIL4025UB 

t Mitel 

SIL4025UBE 

Mitel 

SiL4925B 

t Mitei 

SIL4925BE 

Mitel 

MC14025A 

t Motorola 

MC14025C 

Motorola 

MC14026BA 

t Motorola 

MC14025BC 

Motorola 

CD4025A/BC 

National 

CD4025A/BM 

t National 

CD4025B 

t RCA 

'CD4025BE 

RCA 

CD4025UB 

tRCA 

CD4025UBE 

RCA 

HBF4025AE 

SGS 

8CL4026B 

sss 

SCL4025BE 

SSS 

CM4025A 

Solitron 

CM4025AE 

Solitron 

SW4025AE 

SW 

TF4025A 

tTI 

TP4025A 

Tl 

TC4025 

Toshiba 

Quad 2-input NOR Gate 


F4001BC 

Fairchild 

F4001BM 

t Fairchild 

MEM40010 

tGI 

MEM4001P 

Gi 

HD4001B-2 

t Hatris 

HD4001B-9 

Harris 

HD54C02 

t Harris 

HD74C02 

Harris 

SIL4001UB 

t Mitel 

SIL4001UBE 

Mitel 

SIU901B 

t Mitel 

SIL4901BE 

Mitel 

' MC14001A 

t Motorola 

MC14001C 

Motorola 

MC14001BA 

t Motorola 

MC14001BC 

Motorola 

CD4001AC 

National 

j CD4001AM 

t National 

MM54C02 

t National 

1 MM74C02 

National 

i CD4001B 

tRCA 

CD4001BE 

RCA 

CD4001UB 

tRCA 

CD4001UBE 

RCA 

^ HBF4001AE 

SGS 

SCU001B 

t SSS 

((Continued) 



Function Device 

Source 

Gatos, OR/NOR (Cont’d) 

Quad 2-Input NOR Gate (Continued) 

SCU001BE 

SSS 

CM4001A 

t Solitron 

CM4001AE 

Solitron 

SW4001AE 

SW 

MM74C02 

Teledyne S 

TF4001A/B 

t Tl 

TP4001A/B 

Tl 

TF4301A/UB 

tTI 

TP4301A/UB 

Tl 

TC4001 

Toshiba 

Gatos, Miscsitansous 

8-lnput Expandable Multifunction Gate 

CD4048BC 

National 

CD4048BM 

t National 

CD4048B 

t RCA 

CD4048BE 

RCA 

SCL4402B 

t SSS 

SCL4402BE 

SSS 

CM4048A 

t Solitron 

CM4048AE 

Solitron 

Triple Gate (dual 4-input NAND and 2-Input 
OR/NOR) 

MC14501A 

t Motorola 

V MC14501C 

Motorola 

Hex Function Gate 


MC14572A 

t Motorola 

MC14572C 

Motorola 

1 Dual 5-Input Majority Logic Gate 

MC14530BA , 

t Motorola 

MC14530BC 

Motorola 

Latches 

8-bit AND Gated Addressable Latch 

F4724BC 

Fairchild 

F4724BM 

t Fairchild 

CD4099BC 

National 

C04099BM 

t National 

CD4099B 

t RCA 

CD4099BE 

RCA 

TF4099B 

tTI 

TP4099B 

Tl 

Quad, Clocked 'D' Latch 


F4042BC 

Fairchild 

F4042BM 

t Fairchild 

HD4042B-2 

t Harris 

HD4042B-9 

Harris 

SIL4042B 

t Mitel 

SIL4042BE 

Mitel 

MC14042BA 

t MotofoJa 

MC14042BC 

Motorola 

eD4042BC 

National 

CD4042BM 

t National 

CD4042B 

tRCA 

CD4042BE 

RCA 

HBF4042AE 

SGS 

' SCL4042B 

t SSS 

SCL4042BE 

SSS 

CM4042A 

t Solitron 

CM4042AE 

Solitron 

TF4042A/B 

tTI 

(Continued) 



Line I Function 


Latches (Cont’d) 


Quad Clocked 'D' Latch (Continued) 

TP4042A/B 

Tl 

TC4042 

Toshiba 

Quad NAND R/S Latch 


F4044BC 

Fairchild 

F4044BM 

t Fairchild 

HD4q44B-2 

t Harris 

HD4044B-9 

Harris 

SIL4044B 

t Mitel 

SIL4044BE 

Mitel 

MC14044BA 

t Motorola 

MC14044BC 

Motorola 

CD4044AC 

National 

CD4044AM 

t National 

CD4044A/B 

tRCA 

CD4044A/BE 

RCA 

SCL4044A 

t SSS 

SCL4044AE 

SSS 

CM4044A 

t Solitron 

TF4044A/B 

tTI 

TP4044A/B 

Tl 

TC4d44 

Toshiba 

Quad NAND Latch 


TF4376A/B 

tTI 

TP4376A/B 

Tl 

Quad NOR R/S Latch 


F4043BC 

Fairchild 

F4(H3BM 

t Fairchild 

HD4043B-2 

t Harris 

HD4043B-9 

Harris 

SIL4043B 

t Mitel 

StL4043BE 

Mitel 

MC14043BA 

t Motorola 

MC14043BC 

Motorola 

CD4043AC 

National 

CD4043AM 

t National 

CD4043B 

t RCA 

CD4043BE 

RCA 

SCL4043A 

tsss 

SCL4043AE 

SSS 

CM4043A 

t Solitron 

CM4043AE 

Solitron 

TF4043A/B 

t Tl 

TP4043A/B 

Tl 

TF4078B 

tTI 

TP4078B 

Tl 

TC4043 

Toshiba 

Quad NOR Latch 


TF4377A/B 

tTI 

TP4377A/B 

Tl 

Dual 4-blt Latch 


StL4508B 

t Mitel 

SIL4508BE 

Mitei 

MC14508A 

t Motorola 

MC14508C 

Motorola 

CD4508B 

tRCA 

CD4508BE 

RCA 

SCL4508B 

t SSS 

SCL4508BE 

SSS 

TC4508 

Toshiba 


t Military Temperature Range (~56®C to 125‘*C) 
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MASTER SELECTION GUIDE 


DIGITAL— CMOS (Cont’d) 


Function Device 

Source 


Latches (Cont’d) 

Dual 4-bit Addressable Latch 



F4723BC 

Fairchild 


F4723BM 

t Fairchild 


CD4723BC 

National 


CD4723BM 

National 


Memories 

For additional information see Master 

Selection Guide-Memory Sections. 

16-blt FIFO (4x4) 



CD40105B 

tRCA 


CD40105BE 

RCA 


64-blt FIFO (16x4) 



F4703BC 

Fairchild 


F4703BM 

t Fairchild 


1 64-bit Program Stack (16x4 UFO) 


F4706BC 

Fairchild 


F4706BM 

t Fairchild 


16-bit Multiport Register File (4x4 Read 

While Write RAM) 


MC14580A 

t Motorola 


MC14680C 

Motorola 


CD40208B 

t RCA 


C0402086E 

RCA 


64-bit CAM (8x8 Content Addressable 
Memory) 


SCM5533 

t sss 


1.024-bit PROM (256x4) 



HII6610 

t Harris 

m 

HM6611 

t Harris 

(680) 

HM6612 

t Harris 


32-bit RAM (Direct Word Line Addressing) 


CD4039A 

t RCA 


CD4039AE 

RCA 


CM4039A 

t Solitron 


CM4039AE 

Solltron 


32-bit RAM (Binary Addressing) 



CD4036A 

tRCA 


CD4036AE 

RCA 


CM4036A 

t Solltron 


CM4036AE 

t Solitron 


64-bit RAM (64x1) 



MCM14506A 

t Motorola 


MCM14505C 

Motorola 


64-bit RAM (16x4) 



F4725BC 

Fairchild 


F4725BM 

t Fairchild 


HD54C89 

t Harris 


HD74C89 

Harris 


•IIII54C89 

t NaBonai 

(005) 

Mil74C89 

Natioiial 

(805) 

SCL5589 

t SSS 


64-bit RAM (16x4 docked RAM, three state 
output register) 


F4710BC 

Fairchild 


F4710BM 

t Fairchild 


?56-blt RAM (256x1) , 

i 


F4720BC 

Fairchild 


F4720BM 

TFaIrchlld 


HD64C200 

(Continued) 

t Harris 

h 



Line 

Function Device 

Source 


Line 

Function Device 

Source 

Line 


Memories (Cont’d) 


Memories (Cont’d) 



256-bit RAM (256x1) (Continued) 



1.Q24-blt RAM (1.024x1) (Continued) 



HD74C200 

IM6523 

MCM14537 

MM54C200 

IIM74C200 

Harris 
t Intersil 
t Motorola 

t National 
National 



TC5006 

Toshiba 

‘ r 


II 


1,024-bit ROM (256x4) 

MCM14524 

TC5007 

t Motorola 

Toshiba 

130 

10 

CD4061A 

CD40061 \ 

SCM5620 

TC4061 

t RCA 

RCA 
t SSS 
Toshiba 


70 

2048-bit ROM (256x8) 

F4735BC 

F4735BM 

Fairchild 
t Fairchild 




2,048-bit ROM (512x8) 

CDP1832 

CDP1832C 




256-bit RAM (64x4) 

MCM14552 

MM54C910 

t Motorola 

t National 

(811) 


t RCA 

RCA 



MM74G910 

National 

(811) 


12,228-btt ROM(1d24x12) 




SCM5555 

SSS 



HM8312 

Harris (681) 

140 


512-bit RAM (512x1) 




, IM6312 

Intersil 


82222 

82222A 

AMI 

AMI 

(634) 

(634) 

80 

Multiplexers, Digital 



2222 

Nortec 


See also Interface-Analog Switches 


20 

2222A 

SCM5522 

Nortec 

SSS 



Quad 2-Input Multiplexer 
F4519BC 

Fairchild 



1,024-bit RAM (128x8) 
MWS5080 

RCA 



F4519BM 

HD14519B^2 

t Fairchild 
t Harris 



1.024-bit RAM (256x4) 




HD14519B-9 

Harris 



85101 

AMI 

(839) 


HD54C157 

t Harris 



SSIOI^ 

AMI 

(639) 


HD74C157 

Harris 



F4721BC 

Fairchild 



MC14519BA 

t Motorola 

150 


F4721BM 

Fairchild 


90 

MC14519BC 

Motorola 



Hli6501 

Harris 

(875) 


CD4519Be 

National 


30 

HM6551 

Harris 

(878) 


CD4519BM 

t National 



HM6552 

HM8S81 

Hli8562 

5101 

MM54d920 

MM74C020 

Harrie 

Harris 

Harris 

Intel 

t National 
Nationai 

(877) 

(878) 

(814) 

(814) 

(818) 


MM54C157 

MM74C157 

MM74C157 

TF4519A/B 

TP4519A/B 

t Nationai 

National 
Teledyne S 
tTI 

Tl 



MM54C921 

t National 


Dual 4-Channel Digital Multiplexer 



Mai74C921 

National 

(818) 

100 

F4539BC 

Fairchild 

160 


MWS5040 

RCA 



F4539BM 

t Fairchild 



MWS5540 

RCA 



MC14539BA 

t Motorola 


40 

SCM5501S 

t SSS 



MC14539BC 

Motorola 



SY5101 

SY5111 

SY5112 

TL5007 

Synertek 



TC4539 

Toshiba 



Synertek 

Synertek 

Toshiba 



8-Channei Data Selector 
F4612BC 

F4512BM 

Fairchild 
t Fairchild 



1,024-bit RAM (1.024x1) 




HD14512B-2 

t Harris 



86508 

AMI 

(645) 


HD14512B-9 

Harris 



88508A 

AMI 

(845) 

110 

- SIL4512B 

t Mitel 

170 

50 

F4736BC 

F4736BM 

HIII8508 

Hli8518 

iM6508 

iM6518 

MII54C929 

IIIIM74C929 

Fairchild 
t Fairchild 

Harris 
Harris 
t Intersil 
t Intersil 

t National 
NationsI 
t National 

(879) 

(679) 

(818) 

(818) 

(818) 

(816) 


SIL4512BE 

MC14512A 

MC14512C 

SCL4512B 

SCL4512BE 

TF4512A/B 

TP4512A/B 

TC4512 

Mitel 

t Motorola 
Motorola 
t SSS 

SSS 

tTI 

Tl 

Toshiba 

> 


MM74C930 

National 

120 

8-Channei Digital Multiplexer 




MWS5001 

RCA 



( HD54C151 

t Harris 

180 


MWS5601 

RCA 



HD74C151 

Harris 



SCM5502S 

tsss 



MM54C151 

t National 


60 

TC5016 

Toshiba 



MM74C151 

National 



(Continued) 




MM74C151 

Teledyne S 



t MHItary Temperature Range (-65®C to 125®C) 
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IC MASTER 


DIQITAL—CMOS (Coht’d) 


De^ilce 


Source 


Line 


Function Device 

Source 

Oseillstors/Dividere 

(Cont’d) 

Oscillator/2-131 -2-15j Divider (2-5v 
supplies) 

UCN-4105 

Sprague 

Osciliator/Divider, Mask Programmable for 
division by 10,000 to 98,000 (Standard 
divides 3.579 MHz TV crystal to 60 Hz) 

MM5369 

National 

Oscillator/2'* Divider with 2^’ Output (Supply 
1-2v7038B,2-5v 7038A) 

7038A 

Intersil 

7038B 

Intersil 

Osciilator/2-16] Divider (also 2-16| x 10. 

Supply 2-5v) 

7027 

Intersil 

Oscillator/2^> and 2 " Divider (Also 2''x10, 2- 
5v supplies) 

7213 

Intersil 

Oscillator/2'« Divider/Buffer 


MC14450 

Motorola 

HBC4700 

tSGS ^ 

HBF4700 

SGS 

UCN-4112 

Sprague 

UCN-4113 

Sprague 

SCL5411 

SSS 

08Clllator/2-13| and2~17} Divider (2-3v 
supplies) 

UCN-4111 

Sprague 

Osciiiator/2>^ Divider/Buffer 


CD4045A 

t RCA 

CD4045AE 

RCA 

HBF4045AE 

SGS 

SCL4445B 

t SSS 

SCL4445BE 

SSS 

CM4045A 

t Solitron 

CM4045AE 

Splitron 

UCN-4114 

Sprague 

Osciilator/2” Divider (with 1 second and 1 
minute pulses using 4.193 MHz crystal, 2-5v 
supplies) 

7213 

Intersil 

MC14452 

Motorola 

Oscillator/2» Divider 


SCL5419 

SSS 

08Ciitator/2>« Divider 


MC14521BA 

t Motorola 

MC14521BC 

Motorola 

Frequency Divider (9-Stage) 


SCL5426A 

S^ 

SCL5427A 

SSS 

SCL6437A 

SSS 

Divider, divide by 5/6 

' 

RED5/6 

LSI Comp 

Divider, divide by 6 


D6 

LSI Comp 

Divider, divide by 50/60 


RED50/60 

LSI Comp 

Divider, divide by 60 


D60 

LSI Comp 


Line 


Function Device 

Source 

Oscillators/Oividers 

(Cont’d) 

Divider, divide by 3000/3600 


RED3000/3600 

LSI Comp 

Divider, divide by 3600 


D3600 

LSI Comp 

Shift Registers J 

4-bit Paraiiei In/Parallei Out Shift Register 

F4035SC 

Fairchild 

F4035BM 

t Fairchild 

HD4035B-2 

t Harris . 

HD4035B-9 

Harris 

SIL4036B 

t Mitel 

SIL4036BE 

Mitel 

MC14035BA 

t Motorola 

MC14035BC 

Motorola 

CD4035BC 

National 

CD4035BM 

t National 

CD4035B 

t RCA 

CD4035BE 

RCA 

HBF4035AE 

SGS 

SCL4035B 

t SSS 

SCL4035BE 

SSS 

CM4035A 

t Solitron 

CM4035AE 

Solitron 

TF4035A/B 

tTI 

TP4035A/B 

Tl 

TC4035 

Toshiba 

4-bit Parallel Shift Register 


F40195BC 

Fairchild 

F40195BM 

t Fairchild 

HD54C195 

t Harris 

HD74C195 

Harris 

MM54C195 

t National 

MM74C196 

National 

MM74C195 

Teledyne S 

4-bit Bidirectional Shift Register 


F40194BC 

Fairchild 

F40194BM 

t Fairchild 

HD54C95 

t Harris 

HD74C95 

Harris 

MC14194BA 

t Motorola 

MC14194BC 

Motorola 

MM54C95 

National 

MM74C96 

t National 

CD40194B 

t RCA 

CD4019BE 

RCA 

MM74C95 

Teledyne S 

4-bit Bidirectional Shift Register, Three-State 

CD40104B 

tRCA 

CD40104BE 

RCA 

Dual 4-bit Serial In/Paratlei Out Shift 

Register 


F4015BC 

Fairchild 

F4015BM 

t Fairchild 

HD4015B-2 

t Harris 

HD4015B-9 

Harris 

SIL4015B 

t Mitel 

SIL4015BE 

Mitel 

MC14015BA 

t Motorola 

MC14015BC 

Motorola 

CD4015AC 

National 

(Continued) 



Line 

120 


Multiplexers, DigitsI (Cont'd) 


Dual SOhannei Digital Multiplexer 

TF4321A tTI 

TP4321A Tl 

16-Channei Digital Multiplexer 

' MM5yiC160 

t National 

^ MM74C150 

National 

TF4320A 

't,Tl 

TP4320A 

Tl ? 

16-Channei Digital Multiplexer, Three-State 

MM72C19 

t National 

MM82C19 

National 

Multivibrators 

Monostable/Astabie Multivibrator 

F4047BC 

Fairchild 

F4047BM 

t Fairchild 

CD4047B 

t RCA 

CD4047BE 

RCA 

/ CM4047A 

t Solitron 

CM4047AE 

Solitron 

,TF4047A/B 

tTI 

TP4047A/B 

Tl 

TC4047 

Toshiba 

Duel Monostable Multivibrator 

) 

F4528BC 

Fairchild 

F4528BM 

t Fairchild 

HD14528B-2 

t Harris 

HD14528B-9 

Harris 

HD54C221 

t Harris 

HD74C221 

Harris 

SIL4098B 

t Mitel 

SIL4098BE 

Mitel 

SIL4528B 

t Mitel 

SIL4528BE 

Mitel 

MC14528BA 

t Motorola 

MC14528BC 

Motorola 

MC14538BA 

t Motorola 

MC14538BC 

Motorola 

MM54C221 

t National 

MM74C221 

National 

CD4098B 

t RCA 

Cb4098BE 

RCA 

SCL4528B 

t SSS 

SCU528BE 

SSS 

TF4628A/B 

t Tl 

TP4528A/8 

Tl 

TC4628 

Toshiba 

Oscillators/Oividers 

Osciilator/Divider (Programmable Timer) 

MC14541BA 

t Motorola 

MC14541BC 

Motorola 

Osciitator/2’ Divider (2-5v supplies) 

7209 

Intersil 

Oscliiator/2« Divider 

5801 

Intel 

5016 

Nortec 


08citlator/2^^ to 2^* Divider, with duty cycle 
control 


MM14451 


Motdrola 


10 


20 


30 


40 


50 


60 


70 


80 


90 


100 


110 


130 


140 


150 


160 


170 


180 


t Military Temperature Range (~55°C to 126°C) 

158 
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MASTER SELECTION GUIDE 


DIGITAL— CMOS (Cont’d) 


Function Device 

Source 

Shift Registers (Cont’d) 

Dual 4-bit Serial In/Parailel Out Shift 

Register (Continued) 


CD46i5AM 

t National 

• CD4015B 

t RCA 

CD4015BE 

RCA 

HBF4015AE 

SGS 

SCL4015B 

t SSS 

SCL4015BE 

SSS 

CM4015A 

t Solitron 

CM4015AE 

Solitron 

SW4015AE 

SW 

TF4015A/B 

tTI 

TP4016A/B 

Tl 

TC4015 

Toshiba 

8-bit Synchronous Parallel In/Seriai Out Shift 

Register 


F4014BC 

Fairchild 

! F4014BM 

t Fairchild 

HD4014B-2 

t Harris 

HD4014B-9 

Harris 

Sil4G14B 

t Mitel 

SIL4014BE 

Mitel 

MC14014BA 

t Motorola 

MC14014BC 

Motorola 

CD4014AC 

National 

CD4014AM 

t National 

CD4014B 

t RCA 

CD4014BE 

RCA 

HBF4014AE 

SGS 

SCL4014B 

t SSS 

SCL4014BE 

SSS 

CM4014A 

t Solitron 

CM4014AE 

Sdlltron 

TF4014A/B 

tTI 

TP4014A/B 

Tl 

TC40t4 

Toshiba 

8-bit (Asynchronous parailei or synchronous 
serial operation) ParaHet in/Serial Out Shift 

Register 


F4021BC 

Fairchild 

F4021BM 

t Fairchild 

H04021B-2 

t Harris 

HD4021B-9 

Harris 

SIL4021B 

t Mitel 

> SIL4021BE 

Mitel 

MC14021BA 

t Motorola 

MC14021BC 

Motorola 

CD4021AC 

National 

CD4021AM 

t National 

CD4021B 

t RCA 

CD4021BE 

RCA 

SCL4021B 

t SSS 

SCL4021BE 

SSS 

CM4021A 

t Solitron 

CM4021AE 

Solitron 

SW4021AE 

SW 

TF4021A/6 

tTI 

TP4021A/B 

Tl 

TC4021 

Toshiba 

8-bit Serial In/Paraiiel Out Shift Register 

HD54C164 

t Harris 

HD74C164 . 

Harris 

MM54Ct64 

t National 


Function Device 

Source 

Shift Regietere (Cont’d) 

8-bit Serial iri/Paratiet Out Shift Register 
(Continued) 

MM74C164 

Teledyne S 

8-bit Parallel In/Seriai Out Shift Register 

HD54C165 

t Harris 

HD74C165 

Harris 

MM54C165 

t National 

MM74C165 

National 

8-bit Bidirectional Paratlei/Serial 
Output Bus Register 

Input/ 

F4034BC 

FaircNId 

F4034BM 

t Fairchild 

MC14034BA 

t Motorola 

MC14034BC 

Motorola 

CD4034BC 

National 

CD4034BM 

t National 

SCL4034B 

t SSS 

SCL4034BE 

SSS 

CM40^A 

t Solitron 

CM4034AE 

Solitron 

CD4034B 

t RCA 

CD4034BE 

RCA 

TC4034 

Toshiba 

8-bit Bus Register, Shift and Store 

CD4094B 

t RCA 

CD4094BE 

RCA 

SCL4094B 

t SSS 

SCL4094BE 

SSS 

18-bit Static Shift Register 


MS6t2 

Ragen 

18-blt Static Shift Register (4, 5. 8, 9. tO, 12, 

13, 14. 16, 17, 18.blts) 

F4006BC 

Fairchild 

F4006BM 

t Fairchild 

- HD4006B-2 

t Harris 

HD4006B-9 

Harris 

MC14006BA 

t Motorola 

MC14006BC 

Motorola 

CD4006AC 

National 

CD4006AM 

t National 

CD4006B 

t RCA 

CD4006BE 

RCA 

SCL4006B 

t SSS 

SCL4006BE 

SSS 

^ CM4006A 

t Solitron 

CM4006AE 

Solitron 

Dual 16-bit Static Shift Register 


HSSR0321 

Hughes 

HSSR0351 

Hughes 

32-bit Bidirectionai Serial in/Serial Out Shift 
Register 

CD401(K)B 

t RCA 

CD40100BE 

RCA 

64-bit Static Shift Register 


F4031BC 

Fairchild 

F4031BM 

t Fairchild 

CD4031BC 

National 

CD4031BM 

t National 

CD4031B 

t RCA 

CD4031BE 

RCA 


Line 


Line 


Function 


Device 


Source 


Line 


MM74C164 

(Continued) 


National 


10 


20 


30 


40 


50 


60 


Shift Registers (Cont’d) 


70 


80 


90 


100 


110 


120 


Dual 64-bit Static Shift Register 


MC14517BA 

t Motorola 

MC14517BC 

Motorola 

SCL4517B 

SSS 

128-blt Static Shift Register (16-bit 
increments) 

MC14562BA 

MC14562BC 

t Motorola 
Motorola 

200-blt Dynamic Shift Register 


CD4062A 

t RCA 

CD4062AE 

RCA 

Quad 64-bit Static Shift Register, Separate 

Clock 

F4731BC 

Fairchild 

F4731BM 

t Fairchild 

64-bit Variable Length Shift Register 

F4557BC 

t Fairchild 

F4557BM 

Fairchild 

MC14557BA 

t Motorola 

MC14557BC 

Motorola 

96-bit Variable Length Elastic Shift Register 

MS618 

t Ragen 

128-bit Static Shift Register, W/Control Logic 

MS625 

t Ragen 

Translators 

Quad Voltage Up Level Translator 

F4104BE 

F4104BM 

MEM4900P 

* Fairchild 
f Fairchild , 
TGI 

MEM4900P 

Gl 

CM4104A 

t Solitron 

CM4104AE 

Solitron 

Quad Level Shifter (low to high voltage) 

1 CD40109B 

t RCA 

CD40109BE 

RCA 

Hex TTL Buffer (Inverting) (CMOS To TTL) 

HD54C901 

t Harris 

HD74C901 

Harris 

MM54C901 

t National 

MM74C901 

National 

Hex TTL Buffer (Non/invertlhg) (CMOS To 

TTL) 

HD54C902 

t Harris 

HD74C902 

Harris 

MM54C902 

t National 

MM74C902 

National 

Hex PMOS Buffer (Inverting) (PMOS To 

CMOS or TTL) 

HD54C903 

t Harris 

HD74C903 

Harris 

MM54C903 

t National 

MM74C903 

National 

Hex PMOS Buffer (Non-Inverting) (PMOS To 
CMOSorm) 

HD54C904r 

t Harris 

HD74C904 

Harris 

MM54C904 

t National 

MM74C904 

National 


130 


140 


160 


160 


170 


180 


t Military Temperature Rar^ge (-SS^C to 125®C) 
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Master Selection Guide 


IC MASTER 


DIGITAL— CMOS (Cont’d) 


Function Device 

Source 

Translators (Cont’d) 

HNiL/HTL is suitable for translation/input 
protection. See HNIL/HTLsection 

Miscellaneous 

Phase-Locked Loop 


F4046BC 

Fairchild 

F4046BM 

t Fairchild 

SIL4046B 

t Mitel 

SIL4046BE 

Mitel 

' MC14046BA 

t Motorola 

MC14046BC 

Motorola 

CD4046B 

t RCA 

CD4046BE 

RCA 

SCL4046A 

tsss 

SClv4046AE 

SSS 

SCL4446 

SSS 

TF4046A/B 

tTI 

TP4046A/B 

Tl 

CMOS Transistor Array (See also 4007 Dual 
Complementary Pair and Inverter-listed 
under Buffers/inverters) 

CA3600E 

t RCA 

Hex Contact Bounce Eliminator 


MC14490 

Motorola 

MC14490E 

t Motorola 

8-bit Priority Encoder 


F4532BC 

Fairchild 

F4532BM 

t Fairchild 

MC14532BA 

t Motorola 

MC14532BC 

Motorola 

CD4532B 

tRCA 

CD4532BE 

RCA 

TC4532 

T oshiba 

Binary Rate Multiplier 

/ 

CD4089BC 

National 

CD40896M 

t National- 

CD4089B 

tRCA 

CD4089BE 

RCA 

BCD Rate Multiplier 


HD14527B*2 

t Harris 

HD14527B-9 

Harris 

MC14527BA 

t Motorola 

MC14527BC 

Motorola 

CD4527B 

t RCA 

CD4527BE 

RCA 

SCL4527B 

tsss 

SCL4527BE 

SSS 

Bit Rate Generator 


F4702BC 

Fairchild 

F4702BM 

t Fairchild 

MC14411 

Motorola 

Dual Differential Line Driver 

' 

HD88C30 

Harris 

MM78C30 

t National 

MM88C30 

National 

Quad Single Ended Line Driver 


HD88C29 

Harris 

MM78C29 

t National 

MM88C29 

National 

Dual Line Receiver 


MM78C20 

t National 

(Continued) 



Line 


Function 


Device 


Source 


Function 


Device 


Source 


Miscellaneous (Cont’d) 


It) 


20 


30 


40 


50 


60 


Dual Line Receiver (Continued) 


MM88C20 

National 

Programmable Logic Array (Mask 

Programmed, see also Memory-PLAs) 

HPLA0174 

Hughes 

Successive Approximation Register 

HD54C905 

t Harris 

HD74C905 

Harris 

MC14559BA 

t Motorola 

MC14S69BC 

Motorola 

MM54C905 

t National 

MM74C905 

National 

Successive Approximation Register, 

Cascadable 

MC14549BA 

t Motorola 

MC14549BC 

Motorola 

Digital Logic (for 3-1/2 digit A/D Systems) 

MC14436 

Motorola 

MC14435E 

t Motorola 

Phase Comparator and Programmable 

Counters 

MC14568BA 

t Motorola 

MC14568BC 

Motorola 

Synthesizer (Programmable Divider) 

CRC8100 

Collins 

Synthesizers, see Linear-Phase Locked Loop 
Circuits 

9-bit Parity Generator and Checker 

CD40101B 

t RCA 

CD40101BE 

RCA 

12-blt Parity Tree 


F4531BC 

Fairchild 

F4531BM 

t Fairchild 

MC14531BA 

t Motorola! 

MC14531BC 

Motorola 

SCL4531B 

SSS 

TF4531A/B 

tTI 

TP4631A/B 

Tl 

Dual Schmitt Trigger 


F4583BC 

Fairchild 

F4583BM 

t Fairchild 

MC14583BA 

t Motorola 

MC14583BC 

Motorola 

TC4583 

Toshiba 

Quad Schmitt Trigger 


HD54C909 

t Harris 

HD74C909 

Harris 

MM54C909 

t National 

MM74C909 

National 

Hex Schmitt trigger 


F40014BC 

Fairchild 

F40014AM 

t Fairchild 

HD14584B-2 

t Harris 

HD14584B-9 

Harris 

HD54C14 

t Harris 

HD54C914 

t Harris 

HD74C14 

Harris 

HD74C914 

Harris 

MC14584BA 

t Motorola 

MC14584BC 

Motorola 

(Continued) 



Miscellaneous (Cont’d) 


70 


80 


90 


100 


110 


Hex Schmitt Trigger (Continued) 


CD40106 

National 

CD40106 

1; National 

MM64C14 

t National “ 

MM74C14 

Natiohal 

MM54C914 

t National 

MM74C914 

National 

TF4304A/B 

tTI 

TP4304A/B 

Tl 

Quad 2-input NAND Schmitt Trigger 

F4093BC 

t Fairchild 

F4093BM 

Fairchild 

MC14093BA 

t Motorola 

MC14093BC 

Motorola 

CD4093BC 

Natiorial 

CD4093BM 

t National 

CD4093B 

t RCA 

CD4093BE 

RCA 

SCL4093B 

t SSS 

SCL4093BE 

SSS 

TF4093B 

tTI 

TP4093B 

Tl 

Binary to Phone Puise Converter 

MC14408 

Motorola 

MC14409 

Motorola . 

Modem (0-600 bps) 


MC14412 

Motorola 

Remote Control Transmitter (see also Linear- 
Consumer Circuits, TV Remote Control) 

MC14422 

Motorola 

Tone Encoder (4x4 Input, 2 Outputs) 

MC14410 

Motorola 

2 of 8 Keyboard to Binary Encoder 

MC14419 

Motorola 

Programmable Timer 


MC14536BA 

t Motorola 

MC14536BC 

Motorola 

MC14541BA 

t Motorola 

MC14541BC 

Motorola 

Quad Precision Timer/Driver (Inputs cause 
outputs to Switch state for 100 clock pulses) 

MC14415 

Motorola 

MC14415E 

t Motorola 

Standardized CMOS Array, to build custom 
circuits by changing final metaiization 

MASTERMOS 

IMI 

MonochipM 

Interdesigh 


Low voltage CMOS devices (Counters, 
Display Drivers, Counter-Timers) not usualiy 
mixed with 5-20v CMOS logic are listed 
under Digital-Special 


120 


130 


140 


150 


160 


170 


t Military Temperature Range (-55 ‘’C to 125®C)^ 


160 
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MASTER SELECTION GUIDE 


DIGITAL^ECL 


Function Device 

Source 

ECL-IOOOiO Series 

The ECL-10000. 95000, 100K and Ill-Series 
are presented as separate groups in that 

sequence. 


Arithmetic Functions 

Dual High Speed Adder/Subtractor 

^FIOISO 

Fairchild 

F10580 

t Fairchild 

HD10180 

Hitachi 

MC10180 

Motorola 

SP10180 

Plessey 

10180 

Signetics 

MG10680 

t Motorola 

2-bit Arithmetic Logic Unit/Function 

Generator 


MC10182 

Motorola 

4-bit Arithmetic Logic Unit/Function 

Generator 


F10181 

Fairchild 

F10581 

t Fairchild 

HD10181 

Hitachi 

MC10181 

Motorola 

MC1058i 

t Motorola 

SP10181 

Piessey 

10181 

Signetics 

4-bit ALU Slice (Microprocessor) 


MC10800 

Motorola 

2-bit Multiplier, High Speed 


MC10287 

Motorola 

4x2-bit Multiplier 


MC10183 

Motorola 

Look-ahead Carry Circuit 


F10179 

Fairchild 

F10579 

t Fairchild 

HD10179 

Hitachi 

MC10179 

Motorola 

MC10579 

t Motorola 

SP10179 

Plessey 

10179 

Signetics 

5-bit Comparator 


F10166 

Fairchild 

F10566 

t Fairchild 

MC10166 

Motorola 

Buffers 

Hex Buffer 


10188 

Signetics 

Hex Inverter 


10189 

Signetics 

Hex inyerter/Buffer 

■ 

MC10195 

Motorola 

Counters, Binary 

4-bit Binary Counter 


F10016C 

Fairchild 

F10016M 

t Fairchild 

MC10178 

Motorola 

SP10178 

Plessey 

10178 

Signetics 


Line 

Function Device 

Source 

Une 

Function , Device 

Source 


Counters, Binary (Cont’d) 


Drivers 

, - ■ 


4-bit Universal Binary Counter 



Dual TTL/MST Bus Driver 



F10136 

Fairchild 

60 

MG10128 

Motorola 


F105136 

t Fairchild 


V SP10128 

Pteey 


HD10136 

Hitachi . 


Triple 4-3-3 Input Bus Driver 



MC10136 

Motorola 


F10123 

Fairchild 


MC10536 

t Motorola 


F10523 

t Fairchild 


SP10136 

Plessey 


MG10123 

Motorola 


SP10536 

t Plessey 


10123 

Signetics 

10 

10136 

Signetics 


Quad Bus Driver 






F10192 

Fairchild 


Counters, Decade 



10192 

Signetics 


Bi-Quinary Counter 



Flip-Flops 



MC10138 

Motorola 

70 




SP10138 

Plessey 


Dual ^D^ Master-Slave Flip-Flop 
F10131' 

; Fairchild 

■ 

10138 

Signetics 


F10231 

Fairchild 


Decade Counter 



F10531 

t Fairchild 


F10010C 

Fairchild 


F10631 

t Fairchild 


F10010M 

t Fairchild 


HD10131 

Hitachi 

20 




MG10131 

Motorola 


Universal Decade Counter 



MG10231 

Motorola 


F10137 

Fairchild 


MG10531 

t Motorola 


MC10137 

Motorola 


MG10631 

t Motorola ^ 


MG10537 

t Motordia 


SP10131 

Plessey 


SP10137 

Plessey 

80 

SP10231 

Plessey 


SP10537 

t Plessey 


SP10531 

10131 

t Plessey 

Signetics 


10137 

Signetics 


10231 

Signetics 


Decoders 

/ 


Hex ^D^ Master-Slave Flip-Flop 






F10176 

Fairchild 


Binary to 1-8 Decoder (High) 



F10576 

t Fairchild 

30 

F10162 

Fairchild 


MG10176 

Motorola 


F10562 

t Fairchild 


MC10576 

t Motorola 


HD10162 

Hitachi 


SP10176 

Plessey 


MG10162 

Motorola 


10176 

Signetics 


MG10562 

t Motorola 


Hex ^0' Master-Slave Flip-Flop (With 


SP16162 

Plessey 

90 

Common Reset) 



10162 

Signetics 


F10186 

Fairchild 





F10586 

t Fairchild 


Binary to 1-8 Decoder (Low) 



MC10186 

Motorola 


F10161 

Fairchild 


10186 

Signetics 

40 

F10561 . , 

t Fairchild 


Dual 'J-k^ Master-Slave Rip-Flop 


HD10161 

Hitachi 


F10135 

Fairchild 


MG10161 

Motorola 


F10535 

t Fairchild 


MG10561 

t Motorola 


' MC10135 

Motorola 


SP10161 

Plessey 


MC10535 

t Motorola 


10161 

Signetics > 


SPiqi35 

Plessey 





SP10535 

t Plessey 


Dual Binary to 1-4 Decoder (High) 

100 

10135 

Signetics 


F10172 

Fairchild 





F10572 

t Fairchild 


Gates, ANP/NAND 



MG10172 

Motorola 


Hex AND Gate 



MG10572 

t Motorola 


MC10197 

Motorola 


SP10172. 

Plessey ^ 




50 

10172 

Signetics 


Dual 4-input AND/NAND Gate 






10108 

Signetics 


Dual Binary to 1-4 Decoder (Low) 


Quad 2-input Gate (3 AND, 1 AND/NAND) 


F10t71 , 

Fairchild 


Fiai04 

Fairchild 


F10571 

t Fairchild 


' F10504 

t Fairchild 


MG10171 

Mobrola 

110 

HD10104 

Hitachi 


MG10571 

t Motorola 


MC10104 

Motorola 


SPi0171 

Plessey 


MC10504 

t Motorola 


10171 

Signetics , 


(Continued) 



Line 


120 
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170 


t MIHtary Temperature Range (-55°C to 125®C) 
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Master Selection Guide 


IC MASTER 


DIGITAL— ECL (Cont’d) 


Function 


Device 


Source 


Line 

Function De^^ 

Source 

Line 

Function 

Device 

Source 


Gates, OR/KlOR (Cont’d) 


Gates, OR-AND/OR-AND-Invert 


Quad 3-Input NOR Gate (One input 


4-Wide 4-3-3-3 input OR-AND Gate 


Cpmmon) 

1 



F10119 

Fairchild 


F10100 

Fairchild 



F10519 

t Fairchild 


MC10100 

Motorola 



HD10119 

Hitachi 


SP10100 

Piessey 



MC10119 

Motorola 


10100 

Signetics 



MC10519 

t Motorola 


Dual 3-input 3-Output (1 OR, 2 NOR) Gate 



DM10119 

National 


(Line Driver) 


70 


SP10119 

Piessey 


F10212 

Fairchild 



SP10519 

t Piessey 

10 

MC10212 

Motorola 



10119 

Signetics 


DM10112 

National 


Dual 2-Wide 3-input OR-AND 

Gate 


SP10112 

Piessey 



F10118 

Fairchild 


SP10212 

Piessey 



F10518 

t Fairchild 


10112 

Signetics 



HD10118 

Hitachi 


10212 

Signetics 



MC10118 

Motorola 


Dual 4-5 input OR/NOR Gate 




MC10518 

t Motorola 


F10109 

Fairchild 



DM10118 

National 


F10509 

t Fairchild 

80 


SP10118 

Piessey 

20 

HD10109 

' Hitachi 



SP10518 

t Piessey 


MC10109 

Motorola 



10118 

Signetics 


MC10509 

t Motorola 


4-Wide 3-Input OR-AND/OR-AND-invert 


DM10109 

National ' 


Gate 




SP10109 

Piessey 



F10121 

Fairchild 


10109 

Signetics 



F10521 

t Fairchild 






HD10121 

Hitachi 


Triple 2-3-2 input OR/NOR Gate 




MC10121 

Motorola 


F10105 

Fairchild 



MC10521 

t Motorola 


F10605 

t Fairchild 



DM10121 

National 


HD10105 

Hitachi 

90 


SP10121 

Piessey 

•in 

MC10105 

Motorola 



SP10521 

t Piessey 

ou 

MC10505 

t Motorola 



10121 

Signetics 


DM10105 

National 









Dual 2-Wide 2-3 inout OR-AND/OR-AND- 


SP10105 

Piessey 


invert Gate 




SP10505 ' 

t Piessey 



F10117 

Fairchild 


10105 

Signetics 



F10517 

t Fairchild 


Quad 2-Input OR/NOR Gate (One input 



HD10117 

Hitachi 


Common) 




MC10117 

Motorola 


F10101 

Fairchild 



MC10517 

t Motorola 


F10501 

t Fairchild 

100 


DM10117 

National 

40 

HD10101 

Hitachi 



SP10117 

Piessey 


MC10101 

Motorola 


' , 

SP10517 

t Piessey 


MC1050t 

t Motorola 



10117 

Signetics 


SP10101 

Piessey 






SP10501 

t Piessey 


Latches 




10101 

Signetics 


Dual ^D' Clocked Latch 



Quad 2-Input Gate (3 OR, 1 OR/NOR) 



F10130 

Fairchild 


F10103 

Fairchild 



F10530 

t Fairchild 


F10503 

t FalrcWid 



HD10130 

Hitachi 






MC10130 

Motorola 


MC10103 

Motorola 

110 




50 





MC10530 

t Motorola 


SP10103 

Piessey 










SP10130 

Piessey 


10103 

Signetics 



10130 

Signetics 


Quad 2-input Gate (3 NOR, 1 OR/NOR) 


Quad ^D^ Latch. Gated Output: Active High 


F10102 

Fairchild 


Enable 




F10502 

t Fairchild 



F10133 

Fairchild 


HD10102 

Hitachi 



F10533 

t Fairchild 


MC10102 

Motorola 



HD10133 

Hitachi 


MC10502 

t Motorola 



MC10133 

Motorola 


SP10102 

Piessey 



MC10533 

t Motorola 

60 

SP10502 

t Piessey 

120 


SP10533 

t Piessey 


, 10102 

Signetics 



10133 

Signetics 


Line! 


Gates, AND/NAND (Cont’d) 


Quad 2-Input Gate (3 AND, 1 AND/NAND) 
(Continued) 

SP10104 

Piessey 

SP10504 

t Piessey 

10104 

Signetics 

Gates, Exclusive OR/NOR 

Quad Exclusive OR Gate 


F10113 

Fairchild 

F10513 

t Fairchild 

MC10113 

Motorola 

SP10113 

Piessey 

10113 

Signetics 

Triple 2-Input Exclusive OR/NOR Gate 

FlOIOt 

Fairchild 

F10507 

t Fairchild , 

HD10107 

Hitachi 

MC10107 

Motorola 

MC10607 

t Motorola 

SP10107 

Piessey 

SP10507 

t Piessey 

10107 

Signetics 

Gates, OR/NOR 

(Sequence OR, NOR, OR/NOR, 

Combinations) 

Dual 3-input 3-Output OR Gate (Line Driver) 

F10110 

Fairchild 

F10210 

Fairchild 

F10510 

t Fairchild 

F10610 

t Fairchild 

HD10110 

Hitachi 

MC10110 

Motorola 

MC10210 

Motorola 

SP10110 

Piessey 

-SP102110 

Piessey 

10110 

Signetics 

10210 

Signetics 

Dual 3-Input 3-Output NOR Gate (Line 

Driver) 

F10111 

Fairchild 

F10211 

Fairchild 

F10511 

t Fairchild 

F10611 

t Fairchild 

HD10111 

Hitachi 

MC10111 

Motorola 

MC10211 

Motorola 

DM10111 

National 

SP10111 

Piessey 

SP10211 

Piessey 

10111 

Signetics 

10211 

Signetics 

Triple 4-3-3 input NOR Gate 


F10106 

Fairchild 

F10506 

t Fairchild 

HD10106 

Hitachi 

MC10106 

Motorola 

MC10506 

t Motorola 

DM10106 

National 

SP10106 

Piessey 

SP10156 

t Piessey 

10106 

Signetics 


130 


140 


150 


160 


170 


180 


t Military Temperature Range (~55°C to 125‘’C) 

162 


Bold face indicates additional data is provided on the page noted. 
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DIGITAL~ECL (Cont’d) 


Function ^ Device 

Source 

Latches (Cont’d) 

Quad "O" Latch, Gated Output; Active Low 

Enable 

F10153 

Fairchild 

F10553 

t Fairchild 

MC10163 

Motorola 

Quad Latch, Common Clock, Separate 

Output Enable 

F10168 

Fairchild 

F10568 

t Fairchild 

MC10168 

Motorola 

Quint Latch 

F10175 

Fairchild 

F10575 

t Fairchild 

HD10175 

Hitachi 

MCi0175 

Motorola 

MC10575 

t Motorola 

8P10175 

Plessey 

10175 

Signetics 

Dual 2 to 1 Multiplexer-Latch, Common 

Reset 

F10132 

Fairchild 

F10532 

t Fairchild 

HD10132 

Hitachi 

, MC10132 

Motorola 

10132 

Signetics 

Dual 2 to 1 Muitlplexer>Latch 


1 F10134 

Fairchild 

F10534 

t Fairchild 

HD10134 

Hitachi 

MC10134 

Motorola 

SP10134 

Plessey 

10134 

Signetics 

Quad 2-input Multiplexer-Latch 

F10173 

Fairchild 

F10573 

t Fairchild 

MC10173 

Motorola 

10173 

Signetics 

SP10173 

Plessey 

Memorim 

For additional information, see Master 

Seiectipn Guide-Memory sections 

RAM (8x2) Simultaneous Read-Write 

MCM10143 

Motorola 

RAM (16x1) 

HM216i 

Hitachi 1 

RAM (16x4) 

F10145AC 

Fairchild 

HD10145 

Hitachi 

MCM10145 

Motorola 

SP10145 

Plessey 

10145. 

Signetics 

RAM (64x1) 

MCM10142 

Motorola 

^ mPB10142 

NEC 

SP10142 

Ples^y 

SN10142 

Tl 

RAM (64x1) 50 Ohm Drive 


HD10148 

Hitachi 

MCM10148 

Motorola 

mPB10148 

NEC 

(Continued) 


t Military Temperature Range (~55°C to 125® C 

1C MASTER 1977 


Function Device 

Source 

Line 

Memories (Cont’d) 



1 RAM (64x1) 50 Ohrn Drive (Continued) 


SP10148 

Plessey 


10148 

Signetics 


SN10148 

Tl 


RAM (64x1) 90 Ohm Drive 



MCM10140 

Motorola 


SP10140 

Plessey 

70 

10140 

Signetics 


SN10140 

Tl 


RAM (64x1) Read-while-WrIte 



10151 _ 

Signetics 


RAM (128x1) 



F10405C 

Fairchild 


MB7047 

Fujitsu 


MCM10147 

Motorola 


SN10147 

Tl 


RAM (256x1) 


80 

F10410C 

Fairchild 


F10411C 

Fairchild 


MBM10410 

Fujitsu 


MB7042 . \ 

Fujitsu 


HM2104 

Hitachi 


HM2105 

Hitachi 


MCM10144 

Motorola 


mPB10144 

NEC 


SP10144 

Plessey 


10144 

Signetics 

90 

RC10144 

Raytheon 


RI10144 

Raytheon 


SN10144 

Tl 


RAM (1024x1) 



F10415 

Fairchild 


F10415A 

Fairchild 


Fi00415A 

Fairchild 


MCM10146 

Motorola 


MCM10415A 

Motorola 


MBM10415 

Fujitsu 

100 

MBM10415A 

Fujitsu 


PROM (32x8) 



10139 

Signetics 


PROM (256x4) 



F10416 

Fairchild 


HM7615 

Harris 


10149 

MMI 


MCM10149 

Motorola 


10149 

Signetips 


Multiplexers 


110 

8 to 1 Multiplexer 



F10164 

Fairchild 


F10564 

t Fairchild 


HD10164 

Hitachi ; 


M(il0164 1 

Motorola 

' ; 

V MC10564 

t Motorola 


SP10164 

Plessey 


10164 

Signetics 


SN10164 

Tl 


Dual 4 to 1 Multiplexer 


120 

F10174 

Fairchild 


F10574 

t Fairchild 


HD10174 

Hitachi 


(Continued) 




MASTER SELECTION GUIDE 


Multiplexers (Cont’d) 


1 Dual 4 to 1 Multiplexer (Continued) 

MG10174 

Motorola 

SP10174 

Plessey 

10174 

Signetics 

SN10174 

Tl 

MC10574 

t Motorola 

1 Quad 2 to 1 Multiplexer (Non-Inverting) 

F10168 

Fairchild 

F10558 

t Fairchild 

MCloise 

Motorola 

10158 

Signetics 

Quad 2 to 1 Muitipiexer (inverting With 

Enable) 

F10159 

Fairchild 

F10559 

t Fairchild 

MC10159 

Motorola 

10159 

Signetics 


Shift Registers 



4-bit Shift Register 

F10000C 

F10000M 

Fairchild 
t Fairchild 

4-bit Universal Shift Register 


F10141 

Fairchild 

F10541 

t Fairchild 

MC10141 

Motorola 

MC10541 

t Motorola 

SP10141 

Plessey 

10141 

Signetics 

Translators 


Dual ECL to MOS/TTL Translator 

MC74358 

Motorola 

, MC75368 

Motorola 

SN75358 

Tl 

Triple ECL to NMOS Translator 


MC10177 

Motorola 

F10177 

Fairchild 

Hex ECL to MST Translator 


MC10191 _ 

Motorola 

10191 

Signetics 

Quad ECL to TTL Translator (Differential 

Input) 

F10125 

Fairchild 

F10525 

t Fairchild 

HD10125 

Hitachi 

MC10125 

Motorola 

MC10525 

t Motorola 

SP10125 

Plessey 

SP10525 

t Plessey 

10125 

Signetics 

Quad Differential Receiver/MSt to ECL 

Translator 

MC10190 

Motorola ' 

10190 

Signetics 

Quad TTL to ECL OR/NOR Translator 

F10124 

Fairchild 

F10524 

t Fairchild 

HD10124 

Hitachi 

MC10124 

Motorola 

MC10524 

t Motorola 

(Continued) 
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IC MASTER 


DIGITAL— ECL (Cont’d) 


Function Device 

Source 

Translators (Cont’d) 

Quad TTL to ECL OR/NOR Translator 
(Continued) 

DM10124 

National 

SP10124 

Plessey 

SP10524 

t Plessey 

10124 

Signetics 

Miscellaneous 

Triple Differential Line Receiver 


F10114 

Fairchild 

F10116 

Fairchild 

F10614 

t Fairchild 

F10516 

t Fairchild 

HD10116 

Hitachi 

MC10114 

Motorola 

MC10116 

Motorola 

MC10216 

Motorola 

MC10516 

t Motorola 

MC10514 

t Motorola 

MC10616 

t Motorola 

DM10116 

National 

SP10114 

Plessey 

SP10514 

t Plessey 

SP10216 

Plessey 

SP10116 

Plessey 

SP10516 

t Plessey 

10114 

Signetics 

. 10116 

Signetics 

10216 

Signetics 

Quad Differential Line Receiver 


F10115 

Fairchild 

F10515 

t Fairchild 

MC10115 

Motorola 

MC10515 

t Motorola 

DM10115 

National 

SP10115 

Plessey , 

SP10515 

t Plessey 

10115 

Signetics 

Quad Bus Receiver 


MC10129 

Motorola 

SP10129 

Plessey 

10129 

Signetics 

Dual Simultaneous Bus Transceiver 

MC10194 

Motorola 

8-Input Priority Encoder 


F10165 

Fairchild 

F10565 

t Fairchild 

HD10165 

Hitachi 

MC10166 

Motorola 

SP10165 

Plessey 

10165 

Signetics 

9-blt Parity Circuit (2 Carry inputs) 

F10170 

Fairchild 

F10570 

t Fairchild 

MC10170 

Motorola 

10170 

Signetics 

12-blt Parity Generator/Checker 


F10160 

Fair^lld 

F10560 

t Fairchild 

HD10160 

Hitachi 

MC10160 

Motorola 

MC10560 

t Motorola 

(Continued) 



Line I Function Device Source 


lUliscellaneous (Cont’d) 

12>bit Parity Qenerator/Checker (Continued), 
SP10160 Plessey 

10160 SIgnetics 

Error Detection/Correction Circuit 

MC10163 Motorola 

MC10193 Motorola 

Active Terminator 

F10014 Fairchild 

10 , l' 

ECL-95000 Series 
Counters 

Binary Counter 

F95016 Fairchild 

Decade Counter 

F95010 Fairchild 

Flip-Flops 

^J-K^ Flip-Flop 

F95029 Fairchild 

Dual *D^ Master-Slave Flip-Flop 

F95231 Fairchild 

Gates, Exclusive OR/NOR 

Triple 2-Input Exclusive OR/NOR Gate 
3 Q F95107 Fairchild 

Gates, OR/NOR 

Dual 3-input 3-Output OR Gate (Line Driver) 
F95110 Fairchild 

Dual 3-input 3-Output NOR Gate (Line 
Driver) 

F95111 Fairchild 

Triple 4-3-3 input NOR Gate 

F95106 Fairchild 

40 

Quad 2-input NOR (With Enable) 

F95004 Fairchild 

Dual 4-5 Input OR/NOR Gate 

F95109 Fairchild 

Dual 4-Input OR/NOR Gate (With Enable) 
F95002 Fairchild 

Triple 2-3-2 input OR/NOR Gate 

F95105 Fairchild 

50 Triple 2-Input OR/NOR Gate (With Enable) 
F95003 Fairchild 

Quad 2-Input Gate (3 OR, 1 OR/NOR) 

F95103 Fairchild 

Quad 2-input Gate (3 NOR, 1 OR/NOR) 

F95102 Fairchild 

Quad 2-Input QR/NOR Gate (One input 
Common) 

F95101 Fairchild 

Latches 

Dual "D" Clocked Latch 

F95130 Fairchild 


Line I Function Device Source 


Shift Registers 


4-bK Shift Register 

F95000 Fairchild 


Translators 


Quad TTL to ECL OR/NOR Translator 

F95124 Fairchild 


Miscellaneous 


Triple Differential Line Receiver 

F95116 Fairchild 


Quad Differential Line Receiver 

F95115 Fairchild 


ECL-100K Series 


Arithmetic Functions 


4-bit Binary/Decade Arithmetic Logic Unit 
F100181 Fairchild 


Look Ahead Carry Circuit 

F100179 Fairchild 


9-bit Comparator 

F100166 Fairchild 


Counters 


Multipurpose Counting Register 

F100136 Fairchild 


Decoders 


Universal Decoder 

F100170 Fairchild 


Drivers 


Quad Driver 

F100112 Fairchild 


Hex Bus Driver 

F100123 Fairchild 


Flip-Flops 


Triple D Type 

F100131 

Fairchild 

Hex D Type 

F100151 

Fairchild 


Gates, AND-OR-Invert 


Triple AND-OR-invert Gate 
F100117 

Fairchild 

5-Wide AND-OR-(nvert Gate 
F100118 

Fairchild 

Gates, Exclusive OR/NOR 

Quintuple Exclusive OR/NOR Gate 
F100107 

Fairchild 

Gates, OR/NOR 

Triple 5-Input OR/NOR Gate 
F100101 

Fairchild 

Quintuple 2-Input OR/NOR Gate 
F100102 

Fairchild 


t Military Temperature Range {-55°C to 125®C) 


Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


DIGITAL— ECL (Cont’d) 


Function Device 

Source 

Lins 

' Function Device 

Source 

Line 

Function Device 

Source 

Line 

Latches 


Fiip-Fiops (Cont’d) 


Miseeiianeous 


Triple D Latch 

F100130 

Fairchild 


Master-Slave Flip-Flop (UHF Prescaier) 

(Contfriued) 


Dual Analdg/Digital Comparator 
MC1650 

Motproia 


Hex D Latch 



SP1690B 

Plessey 


MC16S1 

< Motorola 

110 

F100150 

Fairchild 


Puai Master-Slave Flip-Rop 



SP1650B 

SP1661B 

Plessey 


Memories 


MC1605 

Motorola 


Plessey 






Triple Line Receiver 




Dual, Clocked 'R-S' Flip-Flop 
MC1666 


60 



RAM (16x4 Register FHe) 
Fi00145 

Fairchild 


Motorola 

MC1604 

Motorola 



^ SP1666 
. SP1667B 



Quad Line Receiver 



RAM (1024x1) 

F100415 Fairchild 

10 

Plessey 


MC1692 

SP1692B 

Motorola 





Plessey 


Multiplexers 


GStSS, Exclusive OR/NOK 


Voitage Controiied Osciilator 
MC1648 

SP1648B 




Triple 2-input Exclusive OR Gate 
MC1672 

SP1672B 

1 ^ ■ 


t Motorola 

Plessey 


16-input Multiplexer 

F100164 

Fairchild 


Motorola 

PlASfipy' 


126 

Triple 4-input Multiplexer 
F100171 

Fairchild 


SP1673B 

Plessey 





i 

Triple 2-Input Exclusive NOR Gate 
MC1674 

SP1674B 

^ SP1675B 






Quad 2-input Multiplexer with Latch 

F100155 Fairchild 


Motorola 

70 




Shift Registers 


Plessey 





8-bit Universal SNft Regl^er 
F100141 

Fairchild 

20 

Gstes, OR/NOR 





Quad 2-input OR Gate 
^ MC1664 

SP1664B 

SP1665B 






8-bit Shift Matrix 

F100158 

■ ^ 

Fairchild 


Motorola 





Miscellaneous 


Plessey 





Quintuple Line Receiver 
F100114 

Fairchild 


Quad 2-input NOR Gate 

MC1662 

Motorola 





Dual 9-blt Parity Generator/CheCker 

F100160 ' Fairchild 


SP1662B 
; i SP1663B 

Plessey 

Plessey 

80 




Universal Piiorlty Encoder 
F100165 

Fairchild 


Dual 4^lnput OR/NOR Gate 
MC1660 

Motorola 




• 

ECL'III Series' 

30 

SP1660B 

SP1661B 

Plessey 

Plessey 












Counters 


Dual 4-5 input OR/NOR Gate 
11C01C 

Fairchild 


' ' K 



Binary Copriter 

MC1654 

Motorola 


MC1603 

MC1688 

Motorola 

Motorola 





DMde by 4 Counter (1 GHz) 
11C05C 

11C05M 

Fairchild 

Fairchild 

, f 

Triple 2-2-3-Input OR/NOR date 
MC1602 ^ 

Motorola 

90 

- . - 



MC1699 

Motorola 


Quad 2-Input OR/NOR Gate 



/ ■ . . ' . • 



Divide by 4 Prescaier (1 GHz) 



MG1601 

Motorola 





MC1697 

Motorola 


Latches 












DI-VIUIIIBiy WUIIWI 

MC1678 

Motorola 

4U 

Dual Clocked Latch 

MC1668 

SP1668 

SP1669 

Motorola 

Plessey 





Decade Counter (1GHz) 
MC1696 

Motorola 











' ' ' ' ” 



Flip-Flops 



Multivibrators 





Mast^^lave "'D"' Rip-Flop 
, 11C70C 

MC1670 
^ SP1670B 

SP1671B 





' ' / 


Fairchild 

Motorola 

Plessey 
' Plessey 


Voltage Controlled Multivibrator 
11C58C 

1 MC1658 

' SP1658 . 

Fairchild 

Motorola 

Plessey 

100 


, v - , ’ 


Master-Slave "'D' RIp-Rop (UHF Prescaier) 

HC06C Fairchild 

50 

Shift Registers 





MC1690 

. (Continued) 

Motorola 


4-bit Shift Register 

MC1694 

Motorola 



\ 



I 

I 


t Military Tielnper^ture Range (-55® C to 125® C) 
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iC MASTER 


DIGITAL— HNIL/HTL 


Function Device 

Source 

Arithmetie Functions 

4-bit Comparat<^ 


343A/C 

Teledyne S 

343B/M 

t Teledyne S 

Buffsrs/Invsrters 

See also: Gates, Miscellaneous 

Hex Inverter 


MC680 

Motorola 

MC690 

Motorola 

MC697 

Motorola 

H118 

SGS ' 

332A/C 

Teledyne S 

332B/M 

t Teledyne S 

Hex inverter, Open Cotiector 


MC681 

Motorola 

Mb89 

Motorola 

' H1 12 

SGS 

Hex inverter. Strobed 


in335-1 

flTT 

ITT335-5 

in 

MC677 

Motorola 

H119 

SGS 

335A/C 

Teledyne S 

336B/M 

t Teledyne S 

Hex inverter, Strobed, Open Collector 

ITT334-1 

tin 

in334-6 

in 

MC678 

Motorola 

H115 

SGS 

334A/C 

Teledyne S 

334B/M 

t Teledyne S 

Counters 

Binary Counter 


in372-1 

tin 

in372-5 

in 

MC685 

Motorola 

H156 

SGS 

372A/G 

Teledyne S 

372B/M 

t Teledyne S 

Binary Up/Down Counter 


374A/C 

Teledyne S 

374B/M 

t Teledyne S 

Decade Counter 


in371-1 

tin 

in371-5 

rn 

MC684 

Motorola 

H157 

SGS 

371A/C 

teledyne S 

371B/M 

t Teledyne S 

Decade Up/Down Counter 


373A/C 

Teiedyne S 

373B/M 

t Teledyne S 

Deeodsrs/Drivsrs 

BCD to Seven Segment Decoder/Driver 

383A/C 

Teledyne S 

383B/M 

t Teledyne S 

BCD to Decimal Decoder, Open Collector 

iTt381-1 

tin 

(Continued) 



Line I Function 


Decodera/Drivers 

(Cont’d) 


BCD to Decimal Decoder, Open Collector 
(Continued) 

ITT381-5 ITT 

381 A/C Teledyne S 

381B/M t Teledyne S 


BCD to Seven Segment Driver, Gas 
Discharge Driver 

384A/C Teledyne S 

384B/M t Teledyne S 


BCD to Decimal Oecoder/Lamp Driver, Open 
Cotiector 

in380-i t in 

in380-5 in 

380A/C Teledyne S 

380B/M t Teledyne S 


BCD to Decimal Decoder/Driver (for Gas 
Discharge Display Tubes) 

MC676 Motorola 

H158 SGS 

382A/C Teledyne S 

382B/M t Teledyne S 


Dual Power AND Driver, Open Collector and 
Open Emitter 

MC699 Motorola 


Dual 4-input AND Driver, Expandable 
H109 . SGS 


Dual 4-input NAND Une Driver, Expandable 
MC662 Motorola 


Dual 5-input Power NAND Driver 

301A/C Teledyne S 

301B/M t Teledyne S 


Dual 4-tnput NAND Lamp/Relay Driver, Open 
Collector (to 30 v) 

MC679 Motorola 


Quad 2-input Power NAND Driver, Open 
Collector 

302A/C Teledyne S 

302B/M t Teledyne S 


Flip-Flops 


Quad D Rip-Flop ^ 
in370-1 

in370-5 

370A/C 

370B/M 

tin 

in 

Teledyne S 
t Teledyne S 

Master-Slave R-S Fiip-Fiop 
MC664 

Motorola 

Master-Slave J-K or Set-Reset Rip-Rop 

in3ii-i 

tin 

in3ii-5 

in 

311A/C 

Teledyne S 

31 IB/M 

t Teledyne S 

Dual ^J-K' Rip-Rop with Preset 


H110 

SGS 

Dual J-K'^ Rip-Flop with Preset and Clear 

H111 

SGS 

Dual ''J-K' Rip-Rop with Reset 


MC663 

Motorola 


Function Device 

Source 

Flip-Flops (Cont’d) 

Dual 'J-K' or Set-Reset Rip-Flop 

in3i2-i 

tin 

in312-5 

in 

MC688 ^ 

Motorola 

312A/C 

Teledyne S 

312B/M 

t Teledyne S 

313A/C 

Teledyne S 

313B/M 

t Teledyne S 

Gates, AND/NAND 

Dual 2-Input AND Interface Buffer 

1 391 

Teledyne S 

1 Dual 4-input AND Interface Buffer 

390 

Teledyne S 

Dual 4-input NAND Gate 


MC660 

Motorola 

MC661 

Motorola 

1 Dual 2-input NAND interface Buffer 

1 392 

Teledyne S 

1 Dual 4-Input NAND interface Buffer 

1 396 

Teledyne S 

1 Dual 4-input NAND Gate, Expandable 

H104 

SGS 

H124 

SGS 

396 

Teledyne S 

Dual 5-Input NAND Gate 


in301-1 

tin 

in301-5 

in 

in322-1 

tin 

in322-5 

in 

301A/C 

Teledyne S 

301B/M 

t Teledyne S 

322A/C 

Teledyne S 

322B/M 

t Teledyne S 

Triple 3-input ^«IAND Gate 


MC670 

Motorola 

MC671 

Motorola 

. H103 

SGS 

Quad 2-Input NAND Gate 


in303-1 

tin 

ITT303-5 

in 

in321-1 

tin 

in321-5 

in 

in324-1 

tin 

in324-5 

in 

MC668 

Motorola 

MC672 

Motorola 

H102 

SGS 

H122 

SGS 

303A/C 

Teledyne S 

303B/M 

t Teledyne S 

321A/C 

Teledyne S 

321B/M 

t Teledyne S 

324A/C 

Teledyne S 

324B/M; 

t Teledyne S 

1 Quad 2-input NAND Gate, Open Cotiector 

in302-1 

tITT 

in302-6 

in 

in323-1 

tin 

in323-6 

in 

(Continued) 



f Military Temperature Range (-55®C to 126®C) 
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MASTER SELECTION GUIDE 


DIGITAL— HNIL/HTL (Cont’d) 


Function 


Device 


Source 


Function 


Device 


Source 


Line 


Function 


Device 


Source 


Line 


Gates, AND/NAND (Cont’cl) 


Quad 2-lnput NANO Gate, Open Collector 
(Continued) 

302A/C 

Teledyne S 

302B/M 

t Teledyne S 

323A/C 

Teledyne S 

323B/M 

t Teledyne S 

duad 2,2,3,3-input NANO Gate 


in325-1 

tin 

in325-5 

in 

in326-1 

f.in 

ITT326-5 

in 

325A/C 

Teiedyne S 

325B/M 

t Teledyne S 

326A/C 

Teledyne S 

326B/4^ 

Teledyne S 

Gates, OR/NOR 

Dual 2-lnput OR interface Buffer 


393 

Teledyne S 

Dual 2-input NpR Interface Buffer ' 

394 

Teledyne S 

Quad 2-lnput NOR Gate 


306A/C 

Teledyne S 

306B/M 

t Teledyne S 

Quad 2-input NOR Gate, Open Collector 

307A/C 

Teledyne S 

307B/M 

t Teledyne S 

GATES, AND-OR-Invert 

Expandable AND-OR-invert 


344A/C 

Teledyne S 

344B/M 

t Teledyhe S 

Dual 2-Wide, 2-lnput AND-OR-Invert Gate 

MC673 

Motorola 

MC674 

Motorola 

341A/C 

Teledyne S 

341B/M 

t Teledyne S 

Dual 2-Wlde, 2-lnput ANO-OR-irivert Gate. 
Expandable 

H105 

SGS 

Gates, Exclusive OR 

Quad 2-lnput Exclusive OB Gate 


MC683 

Motorola 

Getes, Miscellaneous 

Hex inverter/Gate (Quad Inverter, Dual 
NANDGate) 

in333-1 

t in 

in333-5 

in 

333A7C 

Teledyne S 

333B/M 

t Teledyne S 

Hex Inverter/Gate (Quad Inverter, Dual 

NANO Gate) Open Collector 

in332-1 

tin 

in332-5 

in 

332A/C 

Teledyne S 

332B/M 

t Teledyne S 


Dual 4-Input Gate Expander (for 600 Series) 
MC669 Motorola 


10 


20 


30 


40 


50 


Gates, Miscellaneous (Cont’d) 


Dual 5-lnput Gate Expander (for 300 Series) 

331A/C 

Teledyne S 

331B/M 

t Teledynd-S 

CA3094 

t RCA 

CA3094A 

t RCA 

CA3d94B 

t RCA 

Latches 

Quad Latch 


MC682 

Motorola 

Multiplsxisrs 

8-Bit Multiplexer 


350A/C 

Teledyne S 

350B/M 

t Teledyne S 

Dual 4-Bit Multipiexer 


351A/C 

Teledyne S 

351B/M 

t Teledyne S 

Multivibrators 

Monostabie Multivibrator 


HH7 

SGS 

346 

Teledyne S 

Duai Monostable Multivibrator 


ITT342-1 

in 

in342-5 

in 

MCG667 

Motorola 

342A/C 

Teledyne S 

342B/M 

t Teledyne S 

Duai Retriggerable Monostabie Multivibrator 

347A/C 

Teledyne S 

347B/M ^ 

t Teledyne S 

Shift Registers 

4-bit Faraliei In Parailel Out Shift Register 

MC686 

Motorola 

375A/C 

Teledyne S 

375B/M 

t Teledyne S 

Translators 

Dual Low to High Interface (nL to HNIL) 

362A/C , 

Teledyne S 

362B/M 

t Teledyne S 

Triple Low to High Translator (TTL to HTL) 

MC666 

Motorola 

Quad Low to High interface (nL to HNIL)^ 

H114 

SGS 

363A/C 

Teledyne S 

363B/M 

t Teiedyne S 

Dual High to Low interface (HNIL to DTL. 
nL) 

361A/C ' 

Teiedyne S 

361B/M 

t Teiedyne S 

Duai Interface Element, (Line Driver, 

Receiver, ECL to m, MOS totti) 

MC696 

Motorola 

Triple High to Low Translator (HTL to TTL) , 

MC665 

Motorola 


Quad High to Low Converter (Open 
Collectoir) 

HI IS , SGS 


Translators (Cont’d) 


60 


70 


Hex Inverter/Interface (Low to High: nL, 

CMOS to HTL, CMOS) 

MC691 

Motorola 

MISCELLANEOUS 

Pulse Stretcher 


348 

Teiedyne S 

Dual Pulse Stretcher 


MC675 

Motorola 

349A/P' 

Teiedyne S i 

349B/M 

t Teiedyne S 

Quad Schmitt Trigger/Line Receiver 

367A/C 

Teiedyne S 

367B/M 

t Teiedyne S 


Quad Schmitt Trigger/Line Receiver, Open 
Collector 


368A/C 

368B/M 


Teledyne S 
t Teledyne S 


80 


90 


too 


110 


120 


130 


t Military Temperature Range (~55®C to 125®C) 
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IC MASTER 


DIGITAL— TTL 


Function 


Device 


Source 


Line 


Function 


Device 


Source 


Line 


Function 


Device 


Source 


Arithmetic Functions 



Gated Full Adder 


m 5480 

t Falrchil4 

7480 

Faiirchild 

in5480 

tin 

in7480 

in 

MC5480 

t Motorola 

MC7480 

Motorola 

7480 

Signetics 

N8268 

Signetics 

5480 

t Signetics 

S8268 

t Signetics 

SW7480 

SW 

TL7480 

Telefunken 

SN5480 

tTl 

SN7480 

Tl 

2-bit Binary Full Adder ^ 


m 5482 

t Fairchild 

7482 

Fairchild 

ZN5482 ' 

t Ferranti 

ZN7482 

Ferranti 

HD2513 

Hitachi 

in5482 

tin 

- in7482 

in 

SW7482 

SW 

TL7482 

Telefunken 

SN5482 

tTl 

SN7482 

Tl 

4-bit Binary Full Adder, Look-Ahead Carry 

m 5483 

t Fairchild 

7483 

Fairchild 

54283 

t Fairchild 

74283 

Fairchild 

ZN5483A 

t Ferranti 

ZN7483A 

Ferranti 

HD2535 

Hitachi 

in5483 

tin 

in7483 

in 

MC5483 

t Motorola 

MC7483 

Motorola 

DM5483 

t National 

DM7483 

National 

5483 

t Raytheon 

7483 

Raytheon 

54283 

t Raytheon 

74283 

Raytheon 

7483 

Signetics 

5483 

t Signetics 

SW7483 

SW 

TL7483 

Telefunken 

TL74283 

Telefunken 

SN5483A 

tTl 

SN7483A 

Tl 

SN54283 

tTl 

SN74283 

Tl 

m-LS 9LS83C 

Fairchild 

9LS83M 

t Fairchild 

9LS283C 

Fairchild 

9LS283M 

t Fairchild 

54LS83 

t Fairchild 

74LS83 

Fairchild 

54LS283 

t Fairchild 

74LS283 

Fairchild 

DM54LS83 

t National 

(Continued) 



10 


20 


Arithmetic Functions (Cont’d) 

4-bit Binary Full Adder, Look-Ahead Carry 
(Continued) 

DM74LS83 National 

DM54LS283 f National 
DM74LS283 National 

9LS83AC Raytheon (239) 

t Raytheon (239) 

t Raytheon (239) 

Raytheon (239) 
Raytheon 
t Raytheon 
t Raytheon 
Raytheon 
Signetics 
t Signetics 
Signetics 
t Signetics 
tTl 
Tl 
tTl 
Tl 
tTl 
TL. 


HL-S 


54LS83A 

74LS83A 

9LS283C 

64LS283 

9LS283M 

74LS283 

74LS83 

54LS83 

74LS283 

54LS283 

SN54LS83A 

SN74LS83A 

SN54LS283 

SN74LS283 

SN64S283 

SN74S283 


30 


4-bit Fuii Adder with Output Latch 
TTL AM2506C AMD 

AM2506M t AMD 

NBCD Adder (Natural Binary Coded Decimal) 
HL MC54456 t Motorola 

MC74456 Motorola 


4-bit BCD Adder 
TTL-S N82S83 


Signetics 


Dual Full Adder 


TTL 


40 


HL-H 


50 


9304C 

9304M 

9304C 

9304M 

ITT9304-1 

ITT9304-5 

MC8304 

MC9304 

RC9304 

RM9304 

54H183 

74H:183 

TL74H183 

SN54H183 

SN74H183 


AMD 
t AMD 
Fairchild 
t Fairchild 

tin 

in 

Motorola 
Motorola 
Raytheon 
t Raytheon 
t Fairchild 
Fairchild 
Telefunken 
tTl 
Tl 


Quad Serial Adder/Subtractor 
m-LS AM25LS15C AMD 
AM25LS15M t AMD 

SN54LS385 t Tl 

SN74LS385 Tl 

4-bit BCD Arithmetic Unit (add, subtract, 
compare) 


m-s 


N82S82 


Signetics 


60 


Binary Multiplier (2x4) Parallel, 
m-LS 74LS261 
9LS261C 
9LS261M 
54LS261 
(Continued) 


Serial Output 
Signetics 

Raytheon (318) 
t Raytheon (318) 
t Raytheon (318) 


70 


80 


90 


100 


110 


120 


Arithmetic Functions (Cont’d) 

Binary Multiplier (2x4) Parallel, Serial Output 
(Continued) 

74L8261 Raytheon (318)| 

54LS261 t Signetics 

SN54LS261 tTl 

nL-S SN74LS261 Tl 

Binary Multiplier (4x2) 
nL 9344C Fairchild 

9344M t Fairchild 

Binary Multiplier (4x4) Three-State 
nL-S SN74S274 Tl 

4-bit Multiplier, Three-State (two ICs to a set 
7875A and 7876B) . 


nL 


DM7875 

DM8875 


t National 
National 


Binary Multiplier (4x4) ParaUel (used with 54/ 
74285) 


nL 


DM54284 

TL74284 

SN54284 

SN74284 


t National 
Telefunken 
tTl 
Tl 


Binary Multiplier (4x4) Parallel (used with 54/ 
74284) 


nL 


TL74285 

SN54285 

SN74285 


Telefunken 

tTl 

Tl 


Multiplier (8x1) Serial/Paraliel 2’s 
Complement 

nL-LS AM25LS14C AMD 
AM25LS14M t AMD 
SN54LS384 tTl 

SN74LS384 Tl 

8-Bit Serial/Paraliel Register (for use with 
25LS14/74LS384 


m-LS 


AM25LS22C 

AM25LS22M 

SN54LS322 

SN74LS322 


AMD 
t AMD 
Tl 
Tl 


2’s Complement Multiplier (4x2) 


m 


nL-S 


AM2505C 

AM2505M 

RC2505 

RM2505 

AM25S05C 

AM25S05M 

93S43C 

93S43M 


AMD 
t AMD 
Raytheon 
t Raytheon 
AMD 
t AMD 
Fairchild 
t Fairchild 


2’s Complement Muitiptier (8x8) 

MPY8A TRW 

2's Complement Multiplier (16x16) 

MPY16A TRW 

7-bit Slice Wallace Tree (to build multipliers) 
m-S SN54S275 t Tl 
SN74S275 Tl 

4-bit ALU with Look-ahead Carry 
nL 9340C AMD 

9340M t AMD 

9340C Fairchild 

(Continued) 


130 


140 


150 


160 


170 


180 


t Military Temperature Range (-55 to 125® C) 
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MASTER SELECTION GUIDE 


DIGITAL— TTL (Cont’d) 


Function Device 

Source 

Line 

Arithmetic Functions (Cont’d) ‘ 


4-bit ALU with Look-ahead Carry (Continued) 


9340M 

t Fairchild 


Arithmetic Logic Unit/Function Generator 


TTL 9341C 

AMD 


9341M 

tAMD 


AM2506C 

AMD 


AM2506M 

t AMD 


SN54181 

t AMD 


SN74181 

AMD 

10 

9341C 

Fairchild 


9341M 

t Fairchild 


54181 

t FaIrchHd 


74181 

t Fairchild 

/ 

ZN54181 

t Ferranti 


ZN74181 

Ferranti 


HD2547 

Hitachi 


MC54181 

Motorola 


MC74181 

Motorola 


DM54181 

t National 

20 

DM74181 

National 


54181 

t Raytheon 


74181 

Raytheon 


RC9341 

Raytheon 


RM9341 

t Raytheon 


74181 

Signetics 


64181 

t Signetics 


SW7481 

SW 


TL74181 

Telefunken 


SN54181 

tTI 

30 

SN74181 

TI 


m-LS AM25LS181C 

AMD 


AM26LS181M 

t AMD 


SN54LS181 

t AMD 


SN74LS181 

AMD 


9LS181C 

Fairchild 


9LS181M 

t Fairchild 


54LS181 

t Fairchild 


74LS181 

Fairchild 


9L8181C 

Raytheon (277) 

40 

9L8181M 

t Raytheon (277) 


54L8181 

t Raytheon (277) 


7^8181 

Raytheon (277) 


2SL8181C 

Raytheon (348) 


2SL8181M 

t Raytheon (348) 


74LS181 

Signetics 


54LS181 

t Signetics 


SN54LS181 

tTI 


SN74LS181 

Ti , 


TTL-H 64R181 

t Rayth^n 

50 

74R181 

Raytheon 


TTL-S SN54S181 

t AMD 


SN74S181 

AMD 


54S181 

t Fairchild 


748181 

Fairchild 


93S41C 

Fairchild 


93S41M 

t Fairchild 


HD74S181 

Hitachi 


74S181 

Signetics 


SN54S181 

tTI 

60 

SN74S181 

TI 


Arithmetic Logic Unit/Function Generator 


TTL-tS AM25LS2517C 

AMD 


(Continued) 




Function 


Device 


Source 


Line 


Function 


Device 


Source 


Line 


Arithmetic Functions (Cont’d) 

Arithmetic Logic Unit/Function Generator 
(Continued) 

AM25LS2517M AMD 

AM25LS381C AMD 

AM25LS381M f AMD 

SN54LS381 fAMD 

SN74LS381 AMD 

54LS381 tT* 

74LS381 T1 

TTL-S SN54S381 t Ti 
SN74S381 TI 


Look-ahead Carry Generator 
m 93420 
9342M 
SN54182 
8N74182 
9342C 
9342M 
54182 
74182 
HD2562 
in54182 
‘ in74182 
MC54182 
MC74182 
DM54182 
DM74182 
RC9342 
RM9342 
54182 
74182 
74182 
54182 
SW74182 
TL74t82 
SN54182 
SN74182 
TTL-H 54R182 
74R182 


AMD 
tAMD 
t AMD 
AMD 
Fairchild 
t Fairchild 
t Fairchild 
Fairchild 
Hitachi 
tin 
ITT 

t Motorola 
Motorola 
t National 
National 
Raytheon 
t Raytheon 
t Raytheon 
Raytheon 


TTL-S 


54S182 

74S182 

93S42C 

93S42M 

DM74S182 

74S182 

SN54S182 

SN74S182 


t Signetics 
SW 

Telefunken 

tTI 

TI 

t Raytheon 
Raytheon 
t Fairchild 
Fairchild 
Fairchild 
t Fairchild 
National 
Signetics 
tTI 
TI 


Register/Arlthmetic Logic Unit 
HL-LS AM25LS28iC 

AM25LS281M 
SN54LS281 
SN74LS281 
TTL-S DM74S281 

SN54S281 
SN74S281 


, AMD 
t AMD 
tAMD 
AMD 
National 
t TI 
TI 


Arithmetic Logic Element 
TtL MC7260 
MC8260 
RC8260 
RM8260 
N8260 
S8260 


Motorola 
t Motorola 
Raytheon 
t Raytheon 
Signetics 
t Signetics 


70 


Arithmetic Functions (Cont’d) 

Fast Carry Extender (for 826p) 
m M'C7261 Motorola 

MC8261 t Motorola 

RC8261 Raytheon 

RM8261 t Raytheon 

N8261 Signetics 

S8261 t Signetics 

Arithmetic and Logic Shift Matrix, Bit and 
Byte Masking 


TTL-S 


9405AC 

9405AM 


Fairchild 
t Fairchild 


4-bit Micro proctor Slice (ALU) 


TTL-S 


80 


90 


AM2901C 

AM2901M 

9405AC 

9405AM 

5701 

6701 

57001 

67001 

MC2901 

AM2901C 

AM2901M 

8N548481 

SN748481 


AMD 
t AMD 
; Fairchild 
t Fairchild 
t MMl , 
MMi . 
t MMl 
MMI 

Motorola 
Raytheon 
t Raytheon 

w 

TI 


(10W) 

(t0W)| 


4-bit Magnitude Comparator 
m. DM7200 tNationai 

DM8200 National 

N8269 Signetics 

S8269 ^ t Signetics 


4-Bit Magnitude Comparator^ 
Output 


m 


100 


110 


TTL-LS 


120 


9324C 

9324M 

5485 

7485 

9324C 

9324M 

ZN5485 

ZN7485 

HD7485 

MC8324 

MC9324 

DM5485 

DM7485 

7485 

5485 

9324 

SW7485 

TL7485 

SN6485 

SN7485 

7485 \ 

54L$85 

^4LS85 

DM54LS86 

DM74LS85 

9LS8SC 

9LS8^ 

54L885 

74L88S 

74L^85. 

(Continued) 


Separate A»B 

AMD 
t AMD 
t Fairchild 
Fairchild 
Fairchild 
t FaIrchHd 
t Perranti 
Ferrantj 
Hitachi 
Motorola 
t Motorola 
t National 
National 
Signetics 
t Signetics 
Signetics 
SW 

Telefunken 
tTI 
Ti 

TRW 

t Fairchild 
Fairchild 
t National 
National. 

Raytheon (241) 
t Raytheon (241) 
t Ri^heon (241) 
Raytheon (241) 

Signetics 


130 


140 


150 


160 


170 


180 


190 


t Military Temperature Range (-55®C to 126‘’C) 
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IC MASTER 


DIGITAL— TTL (Cont’d) 


Function Device 

Source 

Arithmetic Functions (Cont’d) 

4>Bit Magnitude Gornparator, Separate A^B 

Output (Continued) 

54LS85 . 

t Signetics 

SN54LS85 

tTI 

SN74LS85 

Tl 

m-S 74S85 

Signetics 

' 54S85 

t Signetics 

SN64S85 

tTI 

SN74S85 

Tl 

Dual 4-bit Magnitude Comparator 

TTL MG4022 

Motorola 

6-bit, Unified Bus Comparator. Active PutI Up 

.TTL .DM7131 

t National 

DM8131 

National 

6-bit Unified Bus Comparator, Open 

Collector . 

TTL DM7136 

t National 

DM8136 

National 

6-bit Identity Comparator 

> 

TTL DM7160 

t National 

DM8160 

National 

m-S 93S46C 

Fairchild 

93546M 

t Fairchild 

6-bit identity Comparator, Open Collector 

m-S 93S47C 

Fairchild 

93S47M 

t Fairchild 

10-bit identity Comparator 


m . DM7130 

t National 

DM8130 

National 

Buffers/Inverters ^ 

Quad Gated Buffer, Three-State 


m 54125 

t Fairchild 

74125 

Fairchild 

HD74125 

Hitachi 

DM7093 

t National 

DM8093 

National 

DM54125 

t National 

DM74125 

National 

74125 

Signetics 

54125 

t Signetics 

TL74125 

Telefunken 

SN54125 

tTI 

SN54425 

tTI , 

SN74125 

Tl 

SN74425 

Tl 

m-LS 54LS125 

t Fairchild 

74LS125 

Fairchild 

, DM54LS125 

t National 

DM74LS125 

National 

SN54LS125 

tTI 

SN74LS125 

Tl 

Quad Gated Buffer, Three-State (Inverted 

Control) 

m 54126 

t Fairchild 

74126 

Fairchild 

HD74126 

Hitachi 

DM7094 

t National 

DM8094 

National 

DM54126 

t National 

(Continued) 



Function Device 

Source 

Buffers/Inverters (Cont’d) 


Quad Gated Buffer, Three-State (Inverted 

Control) (Continued) 

DM74126 

Nationai 

74126 

Signetics 

54126 

t Signetics 

TL74126 

Telefunken 

SN54126 

tTI 

SN74126 

Tl 

SN54426 

t Tl 

SN74426 

Tl 

TTL-LS 54LS126 

t Fairchild 

74LS126 

■ Fairchild , 

DM54LS126 

t National 

DM74LS126 

National 

SN54LS126 

tTI 

SN74LS126 

Tl 

Hex Buffer, Three-State 


TTL bM7095 

t Nationai 

DM7097 

t National 

DM8095 

National 

DM8097 

National 

DM54365 

t National 

DM74365 

National 

DM54367 

t National 

DM74367 

, National 

SN54365 

t Tl 

SN54367 

tTI 

SN74365 

Tl 

SN74367 

Tl 

TTL-LS 54LS365 

t Fairchild 

74LS365 

Fairchild 

54LS367 

t Fairchild 

74LS367 

Fairchild 

9LS365C 

Raytheon (325) 

9LS365M 

t Raytheon (325) 

54LS965 

t Raytheon (325) 

74LS365 

Raytheon (325) 

SN54LS365 

tTI 

SN74LS365 

Tl 

SN54LS367 

tTI 

SN74LS367 

Tl 

m-S MC8T95 

Motorola 

MC8T96 

Motorola 

MC8T97 

Motorola 

MC8T98 

Motorola 

N8T95 

Signetics 

N8T96 

Signetics 

N8T97 

. Signetics 

N8T98 

Signetics 

Octal Buffer, Three-State 


m-LS DM71LS95 

t National 

DM71LS97 

t National 

DM81LS95 

National 

DM81LS97 

National 

Octal (Dual Quad), Buffer (Driver), Hysteresis, 
Three-State see Octal Bus Drivers under 
Miscellaneous 

Hex inverter 

■ , ' 

m 5404 

t Fairchild 

7404 

Fairchild 

9016C / 

Fairchild 

9016M 

t Fairchild 

(Continued) 



Function Device 

Source 

Buffers/Inverters (ConVd) 


Hex Inverter (Continued) 


ZN5404 

t Ferranti 

ZN7404 

Ferranti 

HD2522 

Hitachi 

HD7404 

Hitachi 

ITT5404 

tin 

in7404 

ITT 

in9012 

t ITT 

ITT9016-1 

t ITT 

in9016-5 

ITT 

MC5404 

t Motorola 

MC7404 

Motorola 

DM5404 

t National 

DM7404 

National 

DM9016C 

National 

5404 

t Raytheon 

7404 

Raytheon 

7404 

Signetics 

5404 

t Signetics 

SW7404 

SW 

TL7404N 

Telefunken 

SN5404 

tTI 

SN7404 

Tl 

TD3404 

Toshiba 

7404 

TRW 

m-LS 9LS04C 

Fairchild 

9LS04M 

t Fairchild 

54LS04 

t Fairchild 

74LS04 

Fairchild 

DM54LS04 

t National 

DM74LS04 

National 

9LS04C 

Raytheon (210) 

9LS(MM 

t Raytheon (210) 

54LS04 

t Raytheon (210) 

74L$04 

Raytheon (210) 

74LS04 

Signetics 

54LS04 

t Signetics 

; SN54LS04 

tTI 

SN74LS04 

Tl 

m-H 54H04 

t Fairchild 

74H04 

Fairchild 

HD2563 

Hitachi 

ITT54H04 

t ITT 

in74H04 

m 

MC3008 

Motorola ‘ 

MC3108 

t Motorola 

DM54H04 

t National 

DM74H04 

National 

54H04 

t Raytheon 

54R04 

t Raytheon 

74H04 

Raytheon 

74R04 

Raytheon 

54H04 

t Signetics 

74H04 

Signetics 

SN54H04 

tTI 

SN74H04 

Tl 

m-S 54S04 

t Fairchild 

74S04 

Fairchild 

9S04AC 

Fairchild 

9S04AM 

t Fairchild 

HD74S04 

Hitachi 

DM74S04 

National 

74S04 

Signetics 

N8T93 

Signetics ^ 

(Continued) 
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MASTER SELECTION GUIDE 



DIGITAL— TTL (Cont’d) 


Function Device 

Source 

Buffera/Inverters (Gont’d) 

Hex inverter (Continued) 


^ 54S04 

t Signetics 

SN54S04 

tTi 

SN74S04 

Tl 

Hex Inverter, Open Coitector 


TTL 5406 

t Fairchild 

7405 

FairchHd 

90^7C 

Fairchild 

9017M 

t Fairchild 

ZN5405 

Ferranti 

2:N7406 

Ferranti 

HD2523 

Hitachi 

HD7406 

Hitachi 

iTT5405 

tin 

rrr 7406 

rrr 

MC5405 

t Motorola 

MC7405 

Motorola 

DM5405 

t National 

DM7405 

National 

5405 

t Raytheon 

7405 

Raytheon 

7405 

Signetics 

5405 

t Signetics 

SW7405 

SW 

TL7405 

Telefunken 

TL740531 

Tetefunken 

TL740533 

Telelunken 


Line 


Function 


Device 


Source 


Line 


Device 


Source 


Line 


m-LS 


TtL-H 


TTL-S 


SN5405 

SN7405 

TD3405 

7405 

aS05C 

9LS05M 

54L805 


tn 

Tl 

Toshiba 
TRW 
Fairchild 
t Fairchild 
t Fairchild 


Buflera/Inverters (Cont’d) 

Hex Inverter, Open (Elector (Continued) 


10 


9S05AC 

9S05AM 

H074S05 

OM74S05 

74S05 

N8T84 

54S05 

SN54S05 

SN74S05 


Fairchild 
t Fairchild 
Hitachi 
National 
Signetics 
Signetics 
t Signetics 
tTI 
Tl 


Hex inverter, Three-State 


TTL 


20 


TTL-LS 


30 


DM7096 

DM7098 

DM8096 

DM8098 

DM54366 

DM74366 

DM54368 

DM74368 

SN54366 

SN54368 

SN74366 

SN74368 

54LS366 

74LS366 

54LS368 

74LS368 

9L8388C 


S4LS386 

74LS368 

SN54LS366 

SN74LS366 

SN54lS368 


t National 
t National 
National 
National 
t National 
National 
t National 
National 
tTI 
tTI 
Tl 
Tl 

t Fairchild 
Fairchild 
t Fairchild 
Fairchild 

Rajftheon (325) 
f Raytheon (325) 
t Raytheon (325) 
Raytheon (325) 

tTi 
Tl 
tTI 


74LS05 

Fairchild 


SN74LS368 

Tl 





DM74LS05 

National 


Octal Inverter, Three-State 


9L805C 

Raytheon (212) 


m-L8 DM71LS96 

t National 

SL805M 

t Raytheon (212) 

40 

DM71LS98 

t National 

541805 

t Raytheon (212) 


DM81LS96 

National 

74L805 

Raytheon (212) 


DM81LS98 

National 

74LS05 

Signetics 


Octal (Dual Quad) Inverter (Driver) Hysteresis, 

54LS05 

t Signetics 


Three^tate See Octal Bus Drivers under 

SN54LS05 

t Tl 


1 Miscellaneous 


SN74LS05 

54H05 

Tl 


Counters, Binary Count Up 

74H05 

Fairchild 


4-bit Binary Counter, Ripple 


in54H05 

tin 


m 5493 

t Fairchild 

ITT74H^ 

in 

50 

7493 

Fairchild 

MC3009 

Motorola 


9305C 

Fairchild 

MC3109 

t Motorola 


9305M 

t Fairchild 

DM54H05 

t National 


9356C 

Fairchild 

DM74H05 

National 


74293 

FairchHd 

54H05 

t Raytheon 


ZN5493 

t Ferranti 

54R05 

t Raytheon 


ZN7493 

Ferrariti 

74H05 

Raytheon 


HD2520 

Hitachi 

74R05 

Raytheon 


HD7493 

Hitachi 

S4H05 

t Signetics 


m 5493 

tin 

74H35 

Signetics 

60 

ITT7493 

in 

S;)I54H05 

tTI 


MC5493 

t Motorola 

SN74H05 

Tl 


MC7493 

Motorola 

54S05 

t Fairchild 


DM5493 

t National 

74S06 

Fairchild 


DM7493 

National 

(Continued) 

' 1 


(Continued) 



Counters, Binary Count Up 

(Cont^d) 

4-bit Binary Counter, Ripple (Continued) 


70 


80 


90 


100 


110 


120 



7493 

Signetics 



SW7493 

SW 



TL7493 

Telefunken 



SN5493A 

tTI 



SN7493A 

. . Tl 



SN54293 

tTI 



SN74293 

Tl 



TD3493 

Toshiba 



7493 

TRW 

140 


74293 

TRW 


m-LS 

9LS93C 

Fairchild 



9LS93M 

t Fairchild 



54LS93 

t Fairchild 



74LS93 

Fairchild 



54LS29S 

t Fairchild 



74LS293 

Fairchild 



DM54LS93 

t National 



DM74LS93 

National 



9L893C 

t Raytheon (243) 

150 


9LS93M 

t Raytheon (243) 



54L883 

t Raytheon (243) 



74LS93 

Raytheon (243) 



74LS93 

Signetics 



54LS93 

t Signetics 



54LS293 

t Signetics 



74LS293 

Signetics 



SN54LS93 

tTI 



SN54LS293 

tTi 



SN74LS93 

Tl 

160 


SN74LS293 

Tl 


Dual 4-bit Binary Counter, Ripple (Dual 54/ 


7493A) 




m 

SN54393 

tTI 



SN74393 

Tl 


m-LS 

54LS393 

t Fairchild 



74LS393 

Fairchild 



SN54LS393 

t Tl 



SN74LS393 

Tl 


Binary Counter/Latch (Divide-By-2, 4, 8, 16), 

170 

Preset Input 




tVL 

54177 

t Fairchild 



54197 

Fairchild 



74177 

Fairchild 



74197 

FaircWld 



2N54197 

t Ferranti 



ZN74197 

Ferranti , 



HD2573 

Hitachi 


‘ 

MC7281 

Motorola 



MC8281 

Motorola 

180 


MC54177 

t Motorola 



MC74177 

Motorola 



DM7281 

t National 



DM729t - 

t National 



DM8281 

National 



OM8291 

National 



DM54197 

t National 



DM74197 

National 


/ 

DM54177 

t National 



DM74177 

National 

190 


RC8281 

Raytheon , 



RC8291 

Raytheon 



(Continued) 
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IC MASTER 


DIGITAL— TTL (Cont’d) 


Counters, Binary Count Up 

(Cont’d) 


Binary Counter/Latch (Divide-By-2, 4, 6, 16), 

Preset Input (Continued) 

RM8281 

t Raytheon 

RM8291 

t Raytheon 

N8281 

Signetics 

N8291 

Signetics 

74177 

Signetics 

54177 

t Signetics 

74197 

Signetics 

64197 

t Signetics 

S8281 

t Signetics 

S8291 

t Signetics 

TL74177 

Teiefunken 

TL74197 

Teiefunken 

SN54177 

t Ti 

SN54197 


SN74177 

Ti 

SN74197 

Ti 

TTL-LS 9LS197C 

Fairchild^ 

9LS197M 

t Fairchild 

54LS197 

t Fairchild 

74LS197 

Fairchild 

DM54LS197 

t National 

DM74LS197 

National 

9L8197C 

Raytheon (305) 

9L8197M 

t Raytlwon (305) 

54^8197 

t Raytheon (305) 

74L8197 

Raytheon (305) 

64LS197 

t Signetics 

74LS197 

Signetics 

SN54LS197 

tTi 

SN74LS197 

TI 

m-S 74S197 

Signetics 

N82S91 

Signetics 

SN54S197 

tTI 

SN74S197 

Ti 

Dual Binary Counter, Synchronous 

m MC54453 

t Motorola 

MC74453 

Motorola 

Binary Counter, Synchronous, Pre^ input 
(Synchronous Clear) 

TTL SN54j63 

t AMD 

SN74163 

AMD 

54163 

t Fairchild 

74163 

Fairchild 

ZN54163 

t Ferranti 

ZN74163 

Ferranti 

HD74163 

Hitachi 

in54163 

tin 

in74163 

in 

DM54163 

t National 

DM74163 

National 

54163 

t Raytheon 

74163 

Raytheon 

74163 ' 

Signetics 

54163 

Signetics 

TL74163 

Teiefunken 

SN54163 

TTI 

SN74163 

TI 

74163 

TRW 

m-LS AM25LS163C 

AMD 

AM25LS163M 

t AMD 

(Continued) 



Counters, Binary Count Up 

(Cont’d) 

Binary Counter, Synchronous, Preset input 

(Synchronous Clear) (Continued) 

SN54LS163 

t AMD 

SN74LS163 

AMD 

9LS163C 

Fairchild 

9LS163M 

t Fairchild 

54LS163 

t Fairchild 

74LS163 

Fairchild 

DM54LS163 

t National 

DM74LS163 

National 

9L8163C 

Raytheon (264) 

9L8163M 

t Raytheon (264) 

54L81f3 

t Raytiiaon (264) 

74L8163 

Raytheon (264) 

25L8163C 

Raytheon (341) 

25L8163M 

t Raytheon (341) 

74LS163 

Signetics 

54LS163 

t Signetics 

SN54LS163 

tTi 

SN74LS163 

Ti 

Binary Counter, Synchronous, Preset input 

(Asynchronous Clear) 

m SN54161 

t AMD 

SN74161 

AMD 

9316C 

AMD 

9316M 

t AMD 

9316C 

Fairchild 

9316M 

t Fairchild 

54161 

t Fairchild 

74161 

Fairchild 

ZN54161 

t Ferranti 

ZN74161 

Ferranti 

HD74161 

Hitachi 

iTT9316 

ItT 

in54161 

t ITT 

11774161 

in 

MC8316 

Motorola 

MC9316 

t Motorola 

DM54161 

t National 

DM74161 

National 

DM8316 

t National 

DM9316 

National 

RC9316 

Raytheon 

RM9316 

t Raytheon 

54161 

t Raytheon 

74161 

Raytheon 

74161 

Signetics. 

54161 

1 Signetics 

TL74161 

Teiefunken 

SN29316 

Ti 

SN39316 

tTi 

SN54161 

tTi 

SN74161 

TI 

74161 

TRW 

m-LS AM25LS161C 

AMD 

AM25LS161M 

t AMD 

SN64LS161 

t AMD 

SN74LS161 

, AMD 

9LS161C 

Fairchild 

9LS161M 

t Fairchild 

54LS161 

t Fairchild 

74LS161 

Fairchild 

DM54LS161 

t National . 

1 , (Continued) 


Function Device 

Source 

Une; 

Counters, Binsry Count Up 

(Cont’d) 


Binary Counter, Synchronous, Preset input 
(Asynchronous Clear) (Continued) 


DM74LS161 

National 


9L8161C 

Raytheon (264) 


9L8161M 

t Raytheon (264) 


54L8161 

t Raytheon (264) 


74LS161 

Raytheon (264) 

140 

25L8161C 

Raytheon (341) 


25L8161M 

t Raytheon (341) 


74LS161 

Signetics 


54LS161 

t Signetics 


SN64LS161 

TTI 


SN74LS161 

TI 


m-S SN54S161 

t AMD 


SN74S161 

AMD 


93S16C 

AMD 


93S16M 

tAMD 

150 

93S16C 

Fairchild 


93S16M 

t Fairchild 


SN64S163, 

tTI 


SN74S163 

TI 


Binary Counter, Synchronous, Preset input, 
Low-Power 


TTL N8293 

Signetics 


S8293 

t Signetics 


Binary Counter, Synchronous (both 
conventionai and three state outputs) Preset 

Input 

160 

m PM7556 

t National 


DM8556 

National 


Counters, Binsry, Count 
Up/Down 

- 

Binary Up/Down Counter, Synchronous with 
mode controi 


m N8284 

AMD 


^ S8284 

t AMD 


AM2501C 

AMD , 

170 

AM2501M 

t AMD 


RC8284 

Raytheon 


RM8284 

t Raytheon 


N8284 < 

Signetics 


S8284 

t Signetics 


Binary Up/Dpwn, Synchronous, Preset Input 
with Mode Control 


m 54191 

t Fairchild 


, 74191 

Fairchild 


ZN54191 

t Ferranti 

180 

ZN74191 

Ferranti 


HD74191 

Hitachi 


ITT54191 

t ITT 


in74191 

in 


DM54191 

t National 


DM74191 

National 


54191 

t Raytheon 


^ 74191 

Raytheon 


54191 

t Signetics 


74191 

Signetics 

190 

TL74191 

Teiefunken 


SN54191 

TTI 


SN74191 

TI 


m-LS AM25LS191C 

AMD 


(Continued) 
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MASTER SELECTION GUIDE 


DIGITAL— TTL (Cont’d) 


Counters, Binary, Count 
Up/Down (Cont’d) 


Binary Up/Down, Synchronous, Preset inpur 
with Mode Control (Continued) 

AM25LS191M 

t AMD 

SN54LS191 

t AMD 

SN74LS191 

AMD 

9LS191C 

Fairchild 

9LS191M 

t Fairchild 

54LS19i 

t Fairchild 

74LSt91 

Fairchild 

DM54LS191 

t National 

DM74LS19t 

National 

9LS191C 

Raytheon (283) 

9L8191M 

t Raytheon (283) 

54LS191 

t Raytheon (283) 

7^8191 

Raytheon (283) 

2a8191C 

Raytheon (350) 

25L8191M 

fUaytheon (350) 

74LS191 

Signetics 

54LS191 

t Signetics 

SN54LS191 

tTI 

SN74LS191 

Tl 

Binary Up/Oown, Synchrdnous, Preset Input 
(2aocks) 

TTL 9366C 

AMD 

9366M 

t AMD 

SN64193 

t AMD 

' SN74193 

AMD 

9366C 

Fairchild 

9366M 

t Fairchild 

54193 

t Fairchild 

74193 

Fairchild 

ZN54193 

t Ferranti 

2N74193 

Ferranti 

-HD2542 

Hitachi 

in64193 

t ITT 

ITT74193 

in 

MC54193 

t Motorola 

MC74193 

, Motorola 

DM7663 

t National 

DM8663 

National 

DM54193 

t National 

DM74193 

National 

RC9366 

Raytheon 

RM9366 

t Raytheon 

54193 

t Raytheon 

74193 

Raytheon 

74193 

Signetics 

54193 

t Signetics 

SW74193 

SW 

TL74193 

Telefunken 

SN64193 

tTI 

SN74193 

Tj 

TD34193 

Toshiba 

TTL-LS AM25LS193C 

AMD 

AM25LS193M 

t AMD 

SN54LS193 

tAMD 

SN74LS193 

AMD 

9LS193C 

Fairchild 

9LS193M 

t Fairchild 

54LS193 

t Fairchild 

74LS193 

Fairchild , 

DM54LS193 

t National 

DM74LS193 

National 

(Continued) 



Counters, Binary, Count 

Up/Down (Cont'd) 

Binary Up/Down, Synchronous, Preset input 

(2 Clocks) (Continued) 

9LS193C 

Raytheon (291) 

9LS193M 

t Raytheon (291) 

54L8193 

t Raytheon (291) 

74LS193 

Raytheon (291) 

^L8193C 

Raytheon (353) 

25L8193M 

t Raytheon (353) 

74LS193 

Signetics 

54LS193 

Signetics 

SN54LS193 

tTI 

SN74LS193 

Tl 

Binary Up/Down Counter, Synchronous, 

Preset Input, Mode Control, Look-ahead 

Carry 

HL-LS AM25LS169C 

AMD 

AM25LS169M 

t AMD 

SN^4LS169 

t AMD 

SN74LS169 

AMD 

54LS169 

t Fairchild 

74LS169 

Fairchild 

SN54LS169 

t Tl - 

SN74LS169 

Tl 

D'M64LS169 

t National 

DIIII74LS189 

National (743) 

m-S SN54S169 

tTI 

SN74S169 

Tl 

Dual Binary Up/Down Counter, Synchronous, 

Preset Input 

TTL MC54455 

Motorola 

MC74455 . 

Motorola 

4-bit Universal Shift Register, Binary Up/ 

Down Counter, SynchronoMS 

HL-S SN74S291 

Tl 

f 

Counters, Decade, 

Count Up 

1 Decade Counter, Divide-By-2 and By 5 

TTL 9350C 

Fairchild 

9350M 

t Fairchild 

5490 

t Fairchild 

7490 

Fairchild 

74290 

Fairchild 

ZN5490 

t Ferranti 

ZN7490 

Ferranti 

HD2519 

Hitachi 

HD7490 

Hitachi 

ITT5490 

tin 

1177490 

in 

MC6490 

t Motorola 

MC7490 

Motorola 

DM5490 

t National 

DM7490 

National 

7490 

Signetics 

5490 

t Signetics 

SW7490 

SW 

TL7490 

Telefunken 

TL7490S1 

Telefunken 

SN54290 

tTI 

SN5490A 

. t Tl 

' SN74290 

Tl 

SN7490A 

Tl 

TD3490 

Toshiba 

(Continued) 



Counters, Decade, 

(Cont'd) 

Count Up 

Decade Counter, Divide-By-2 and By 5 
(Continued) 

7490 

TRW 

74290 

TRW 

nL-LS 9LS90C 

Fairchild 

9LS90M, 

t Fairchild 

54LS90 

t Fairchild i 

> 74LS90 

Fairchild 

54LS290 

t Fairchild 

74LS290 

FdirChild 

DM54LS90 

t National 

DM74LS90 

National 

9LS90C 

Raytheon (243) 

91S90M 

t Raytheon (243) 

V 54LS90 

t Raytheon (243) 

74LS90 

Raytheon (243) 

74LS90 

Signetics 

54LS90 

t Signetics 

74LS290 

Signetics 

54LS290 

t Signetics 

SN54LS90 

tTI 

SN74LS90 

Tl 

SN54LS290 

tTI 

SN74LS290 

Tl 

Decade (Dlvide-By-2 and Divide-By-5) 

Counter/Latch, Ripple, Preset Input 

im 54176 

t Fairchild 

74176 

Fairchild 

54196 ' 

t Fairchild 

74196 

Fairchild 

MC7280 

t Motorola 

MC54176 

t Motorola 

MC74176 

Motorola 

DM7280 

t National 

DM7290 

, t National 

DM8280 

National ^ 

DM8290 

National 

DM54176 

t National 

DM54196 

t National 

DM74176 

National 

DM74196 

National 

RC8280 

Raytheon 

RC8290 

Raytheon 

RM8280 

t Raytheon 

F^M8290 

t Raytheon 

N8280 

Signetics 

N8290 

Signetics 

74176 , 

Signetics 

54176 

t Signetics 

74196 

Signetics 

54196 

t Signetics 

S8280 

t Signetics 

S8290 

t Signetics 

TL74176 

^ Telefunken 

TL74192 

Telefunken 

SN54176 

tTI 

, SN54196 

tTI 

SN74176 

Tl 

SN74196 

Tl 

nL-LS 9LS196C 

Fdrchlld 

9LS196M 

t Fairchild 

54LS196 

t Fairchild 

74LS196 

(Continued) 

Fairchild 

\ 
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IC MASTER 


DIGITAL— TTL (Cont’d) 


Counters, Decade, Count Up 

(Cont’d) 


Decade (Divide-By-2 and Dlvide>By-5) 
Counter/Latch, Rippie, Preset input 
(Continued) 

DM54LS196 

t National 

DM74LS196 

National 

9LS196C 

Raytheon (305) 

9L8196M 

t Raytheon (305) 

54L8196 

t Raytheon (305) 

74L8196 

Raytheon (3p5) 

74LS196 

t Signetics 

54LS196 

Signetics 

SN54LS196 

tTI 

SN74LS196 

Tl 

TTL-S 74S196 

Signetics 

N82S90 

Signetics 

SN54S196 

tTI 

SN74S196 

Tl 

Decade Counter, Synchronous, Pr^t input 
(Asynchronous Ciear) 

TTL 9310C 

AMD 

9310M 

t AMD 

SN54160 

t AMD 

SN74160 

AMD 

9310C 

Fairchild 

9310M 

t Fairchild 

54160 

t Fairchild 

74160 

Fairchild 

HD74160 

Hitachi 

in54160 

tin 

in74160 

in 

MC8310 

Motorola 

MC9310 

Motorola 

DM54160 

t National 

DM74160 

National 

DM8310 

National 

^ DM9310 

t National 

54160 

t Raytheon 

74160 

Raytheon 

RC9310 

Raytheon 

RM9310 

t Raytheon 

74160 

Signetics 

* 54160 

t Signetics 

TL74160 

Telefunken 

SN29310 

Tl 

SN39310 

Tl 

SN54160 

t Tl 

SN74160 

Tl 

74160 

TRW 

m-LS AM25LS160C 

AMD 

aM25LS160M 

tAMD 

SN54LS160 

t AMD 

SN74LS160 

AMD 

9LS160C 

Fairchild 

9LS160M 

t Fairchild 

54LS160 

t Fairchild 

74LS160 

Fairchild 

DM54LS160 

t National 

DM74LS160 

National 

9L8160C 

Raytheon (264) 

9L8160M 

t Raytheon (264) 

54L8160 

t Raytheon (264) 

74L8160 

Raytheon (264) 

25L8160C 

Raytheon (341) 

(Continued) 



Function Device 

Source 

Line 

1 Countdrs, Decade, Count Up I 


1 (Cont’d) 



Decade Counter, Synchronous, Preset iriput 
(Asynchronous Clear) (Continued) 

70 

25L8160M 

t Raytheon (341) 


74LS160 

Signetics 


54LS160 

t Signetics 


SN54LS160 

tTI 


SN74LS160 

Tl 


TTL-S SN54S160 

tAMD 


SN74S160 

AMD 


93S10C 

. AMD 


93S10M 

t AMD 


93S10C 

Fairchild 

80 

93S10M 

t Fairchild 


1 Decade Counter, Synchronous, Preset Input 


(Synchronous Clear) 



m, SN54162 

tAMD 


SN74162 

AMD 


54162 

t Fairchild 


74162 

Fairchild 


Hb74162 

Hitachi 


iTT54162 

tin 


in74162 

in 

90 

DM54162 

t National 


DM74162 

National 


54162 

t Raytheon 


74162 

Raytheon 


74162 

Signetics 


54162 

t Signetics 


TL74162 

Telefunken 


SN54162 

tTI 


SN74162 

Tl 


J4162 

TRW 

100 

TTL-LS AM25LS162C 

AMD 


AM25LS162M 

t AMD 


SN54LS162 

t AMD 


SN74LS162 

AMD 


9LS162C 

Fairchild 


9LS162M 

t Fairchild 


54LS162 

t Fairchild 


74LS162 

Fairchild 


DM54LS162 

t National 


DM74LS162 

National 

110 

9L8162C 

Raytheon (264) 


9L8162M 

t Raytheon (264) 


54LS162 

t Raytheon (264) 


74L8162 

Raytheon (264) 


2SL8162C 

Raytheon (341) 


25L8162M 

t Raytheon (341) 


74LS162 

Signetics 


54LS162 

t Signetics 


SN54L8162 

tTI 


SN74LS162 

Tl 

120 

TTL-S SN54S162 

tTI 


SN74S162 

Tl 


1 Decade Counter, Synchronous, Preset input 


Low-Power 



TXl N8292 

Signetics 


S8292 

t Signetics 


Decade Counter, Synchronous (both 
conventional and three-state outputs), Preset 


inputs 



TTL DM7555 

t National 

130 

(Contlriued)' 




Function . Device 

Source 

Counters, Dedade, 

(Confd) 

Count Up 

Decade Counter, Synchronous (both 
conventional and three-state outputs). Preset 

Inputs (Continued) 


DM8555 

National 

1 Dual Decade Counter, Synchronous 

TIL MC54452 

t Motorola 

' MC74452 

Motorola 

1 Dual Decade Counter, Ripple (Dual 54/ 

7490A) 


HL SN54390 

tTI 

SN54490 

tTI 

SN74390 

Tl 

SN74490 

Tl 

HL-LS 54LS390 

t Fairchild 

74LS390 

Fairchild 

54LS490 

t Fairchild 

74LS490 

Fairchild 

SN54LS390 

tTI 

SN74LS390 

Tl 

SN54LS490 

tTI 

SN74LS490 

Tl 

Counters, Decade, 
Up/Down 

Count 

1 Decade Up/Down Counter, Synchronous 

TTI N8285 

AMD 

S8285 

t AMP 

RC8285 

Raytheon 

RM8285 

t Raytheon 

N8285 

Signetics 

S8285 

t Signetics 

1 Decade Up/Down Counter, Synchronous, 

Preset, with Mode Control i 


TTL 9360C 

AMD 

9360M 

t AMD 

9360C 

Fairchild 

9360M 

t Fairchild 

54190 

t Fairchild 

74190 \ 

Fairchild 

HD74190 

Hitachi 

in54190 

t in 

ITT74190 

in 

DM54190 

t National 

DM74190 

National 

54190 

t Raythepn 

74190 

Raytheon 

74190 

Signetics 

54190 

t Signetics ' 

74190 

Telefunken 

SN54190 

t Tl 

SN74190 

Tl 

TTL-LS AM25LS190G 

AMD 

AM25LS190M 

t AMD 

SN54LS190 

t AMD 

SN74LS190 

AMD 

9LS190C 

Fairchild 

9LS190M 

t Fairchild 

54LS190 

t Fairchild 

74LS190 

Fairchild 

DM54LS190 

t National 

DM74LS190 

National 

9LS190C 

Raytheon (283) 

(Continued) 
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Bold face indicates additionai data is provided on the page noted. 
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MASTER SELECTION GUIDE 


DIGITAL— TTL (Cont’d) 


Function 


Device 


Source 


Line 


Function 


Device 


Source 


Line 


Function 


Dievice 


Source 


Line 


Counters, Decade, Count 
Up/Down (Cont’d) 


Counters, Decade, Count 
Up/Down (Cont’d) 

Decade Up/Down Counter. Synchronous. 


Dual Decade Up/Oown Counter, 


Preset, vdth Mode Control (Continue) 


Synchronous, Preset Input (Continued) 

9LS190M 

t Raytheon (283) 


MC74454 

Motorola 

54L8190 

t Raytheoii (283) 


Decade Up/Down Counter, Counter, 

74L8190 

Raytheon (283) 


Synchronous, Preset Input, Mode Control, 

25L8190C 

Raytheon (358) 


Look-ahead Carry 


2a8190M 

t Raytheon (350) 


m-LS AM25LS168C 

AMD 

74LS190 

SIgnetIcs 

10 

AM25LS168M 

t AMD 

5418190 

t SIgnetIcs 


SN54LS168 

t AMD 

SN54LS190 

tTI 


SN74LS168 

AMD 

SN74LS190 

Tl 


54LS168 

t Fairchild 

Decade Up/Down Counter, Synchronous, 


74LS168 

Fairchild 

Preset Input (2 clocks) 



DM54LS168 

National 

TTL 9360C 

AMD 


DM74LS168 

National 

9360M 

t AMD 


SN54LS168 

tTI 

8N54192 

tAMD 


SN74LS168 

Tl 

SN74192 

AMD 


TTL-S SN54S168 

tTI 

54192 

t Fairchild 

20 

SN74S168 

Tl 

74192 

Fairchild 


Four Decade Counter/Latch/Dispiay Driver 

ZN64192 

t Ferranti 


(Synchronous, BCD and segment drives) 

^ ZN74192 

Ferranti 


TTL ZN1040E 

Ferranti 

HD2541 

Hitachi 




11754192 

t mr 


Counters, Miscellaneous 

ITT74192 

in 




MC54192 

t Motorola 


4-bit Universal Counter 


MC74192 

Motorola 


TTL MC4023 

Motorola 

DM7560 

t National 


Divide-By- 12 Counter (Divide-By-2 and 

DM8560 

National 

30 

Pivide-By-6), Ripple 

' 

DM54192 

t National 


TTL 5492 

t Fairchild 

DM74192 

National 


7492 

Fairchild 

54192 

t Raytheon 


ZN5492 

t Ferranti 

74192 

Raytheon 


2N7492 

Ferranti 

RC9360 

Raytheon 


HD2521 

Hitachi 

RM9360 

t Raytheon 


HD7492 

Hitachi 

74192 

t SIgnetIcs 


in5492 

tin 

54192 

SIgnetIcs 


in7492 

ITT 

TL74129 

Telefunken 


MC5492 

t Motorola 

SN54192 

tTI 

40 

MC7492 

Motorola 

SN74192 

T| 


DM5492 

t National 

TD34192 

Toshiba 


DM7492 

National 

TTL-LS AM25LS192C 

AMD 


7492 

Signetics 

AM25LS192M 

t AMD 


5492 

t Signetics 

SN54LS192 

t AMD 


SW7492 

SW 

SN74LS192 

AMD 


TL7492 

Telefunken 

9LS192C 

Fairchild 


SN5492A 

tTI 

9LS192M 

t Fairchild 


SN7492A 

Tl 

54LS192 

t Fairchild 


TD3492 

Toshiba 

74LS192 

Fairchild 

50 

7492 

TRW 

DM54LS192 

t National 


HL-LS 54LS92 

t Fairchild 

DM74LS192 

National 


74LS92 

Fairchild 

9L8192C 

Raytheon (291) 


DM64LS92 

t National 

9L8192M 

t Raytheon (291) 


DM74LS92 

National 

54L8192 

t Raytheon (291) 


9L892C 

Raytheon (243) 

74t.81» 

Raytheon (291) 


9L892M 

t Raytheon (243) 

25L8192C 

Raytheon (353) 


54L892 

t Raytheon (243) 

25L819»yi 

t Raytheon (353) 


74LS92 

Raytheon (243) 

54LSt92 

t Signetics 


74L892 

Signetics 

74LS192 

SIgnetIcs 

60 

54LS92 

t Signetics 

SN54LS192 

tTI 


SN54LS92 

tTI 

SN74LS192 

Tl 


SN74LS92 

Tl 

Dual Decade Up/Down Counter. 



Divide-By- 12 (Divide by 2 and 6) Counter, 

Syndironous, Pr^ Input 



Preset Input 


TTL MC54454 

Motorola 


tTL DM7288 

t National 

(Continued) 



(Continued) 



70 


80 


90 


100 


110 


120 


Counters, Miscellaneous 

(Confd) 

Divide-By>12 (Divide by 2 and .6) Counter. 

Preset Input (Continued) 

DM8288 National 

N8288 Sigrietics 

S8288 t SIgnetIcs 

Programmable Modulo>N Binary Counter 
TTL MC4018 Motorola 

MC4019 Motorola 

MC4318 t Motorola 

MC4319 t Motorola 

Programmable Modulo>N Decade Counter 
TTL MC4016 Motorola 

MC4017 Motorola 

MC4316 t Motorola 

MC4317 t Motorola 

Binary Counter/Latch, Three^State 
HL DM7554 t National 

DM8554 National 

Depade Counter/Latch, Three^tate 
m DM7552 t National 

DM8552 National 

Programmable Moduio>N Divider (Divide by 2 

to 15. Cascadable) 


130 


m DM7520 

t National 

DM8520 

National 

4-bit Variable Modulo Counter (2 and 5, 6, 7, 

8, or 18. 12, 14, 16) 

m 9305C 

Fairchild 

9305M 

t Fairchild 

nt-S 93S05C 

Fairchild 

93S05M 

t Fairchild 

Decade Counter/Latch/7 Segment Decoder 

ni ^ MC4050 

Motorola 

MC4051 , 

Motorola 

MC4350 

t Motorola 

Decade Counter/Latch/Decoder (Nixie Driver) 

m TL74142 

Telefunken 

/ SN7412 • 

Tl 

Decade Counter/Latch LED/Lamp Driver 
(High Current Output) 

TTL TL7414 

Telefunken 

SN54144 

tTI 

SN74144 

Tl 

Decade Counter/latch, LED/Lamp Driver 
(Constant Current Output) 

m SN54143 

tTI 

Tt74143 

Telefunken 

SN74173 ^ 

Tl 

Decoders 

r. 

Excess 3-to-Decimal (1 of 10) Decoder ^ 

HL 5443 

t Fairchild 

7443 

Fairchild 

HD2537 

Hitachi 

HD7443 

Hitachi 

in5443 

t ITT 

in7443 ^ 

in 

MC5443 

t Motorola 

(Continued) 



140 


150 


160 


170 


180 


190 


t Military Temperature Range (-66®C to 125“C) 
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Master Selebtion Guide 



IC MASTER 


DIGITAL— TTL (Cont’d) 


Function Device Sour 


Decoders (Cont’d) 


Excess 3-to-Decimai (1 of 10) Decoder 
(Continued) 

MC7443 Motorola ^ 

5443 t Raytheon 

7443 Raytheon 

7443 Signetics 

5443 t Signetics 

SW7443 SW 

TL7443 Telefunken 

SN5443A t Tl 

SN7443A Ti 

m-LS 9LS43C Raytfieon (227) 

9L843M t Raytheon (227) 

54L843 t Raytheon (227) 

74L843 Raytheon (227) 

&cess 3 Gray-tO'Decimal (1 of 10) Decoder 

TTL 

5444 

t Fairchild 


7444 

Fairchild 


HD2538 

Hitachi 


HD7444 

Hitachi 


ITT5444 

tin 


in7444 

in 


MC5444 

t Motorola 


MC74A4 

Motorola 

^ '' ' 

5444 

t Raytheon 


7444 

Raytheon 


5444, 

t Signetics 


7444 

Signetics 


SW7444 

SW 


TL74145 

Telefunken 


SN5444A 

tTI 


SN7444A 

Tl 

TTL-LS 

9L844C 

Raytheon (227) 


OLSilM 

t Raytheon (227) 


54LS44 

t Raytheon (227) 


74L844 

Raytheon (227) 

BCD-to-Decimai (1 of 10) Decoder 

TTL 

9301M 

tAMD 


9301C 

AMD 


5442 

t Fairchild 


7442 

Fairchild 


9301C 

Fairchild 


9301M 

t Fairchild 


9302C 

Fairchild 


9302M 

t Fairchild 


ZN5442 

t Ferranti 


ZN7442 

Ferranti 


HD2536 1 

Hitachi 


HD7442 

Hitachi 


in5442 

t ITT 


nT7442 

ITT 


in9301-1 

tITT 


in9301-5 

in 


MC5442 

t Motorola 


MC7442 

Motorola 


MC8301 

Motorola 


MC9301 

t Motorola 


DM5442 

t National 


DM7442 

National 


OM8301 

National 


DM93dl 

t National 


5442 

t Raytheon 


7442 

Raytheon 


(Continued) 



Decodere (Cont’d) 

BCD-to-Decimal (1 of 10) Decoder 
(Continued) 


RC8251 

Raytheon 


RC8252 

Raytheon 


RM8251 

t Raytheon 


RM8252 

t Raytheon 


7442 

Signetics 


N8251 

Signetics 


N8252, 

Signetics 


N9301 

Signetics 


5442 

t Signetics 


S8251 

t Signetics 


S8252 

t Signetics 


SW7442 ^ 

SW 


TL7442 

Telefunken 


SN29301 

Tl 


SN39301 

tTI 


SN5442A 

tTI 


SN7442A 

Tl 


TD3441 

Toshiba 


TD3442 

Toshiba 

m-LS 

9LS42C 

Fairchild 


9LS42M 

t Fairchild 


54LS42 

t Fairchild 


74LS42 

Fairchild 


DM54L$42 

t National 


DM74LS42 

National 


9L842C 

Raytheon (227) 


9L842M 

t Raytheon (227) 


S4L842 

t Raytheon (227) 


74LS42 

Raytheon (227) 


74LS42 

Signetics 


54LS42 

t Signetics 


SN54LS42 

tTI 


SN74LS42 

Tl 

TTL-S 

N82S52 

Signetics 

BCD-to-Binary and Binary-to-BCD Converter, 

Open Collector 

m 

MC4001 

Motorola 

BCD-to-Decimai Decoder/Driver, Open 

Collector, I5v 

TTL 

54145 

t Fairchild 


74145 

Fairchild 


93145C 

Fairchild 


93145M 

t Fairchild 


HD2555 

t Hitachi 


in54145 

t nr 


in74145 

ITT 


MC54145 

t Motorola 


MC74145 ' 

Motorola 

; V 

DM5414^ 

t National 


DM74145" 

National 


54145 

t Raytheon 


74145 

Raytheon 


74145 

Signetics 


54145 

t Signetics 


SW74145 

SW 


TL74145 

Telefunken 


SN54145 

tTI 


SN74145 

Tl 


74145 

TRW 

HL-LS 

74LS145 

Signetics 


54LS145 

t Signetics 

, 

(Continued) 



Function Device 

Source 

Line 

Decoders (Cont’d) . 


BCD-to-Depimal Decoder/Driver, Open / 

Collector, 15v (Continued) 


SN54LS145 

tTI 


SN74LS145 

Tl 


BCD-to-DecImal/Decoder Driver, Open 1 

Collector to 30v Output 


TTI 5445 

t Fairchild 


7445 

Fairchild 


HD2531 

Hitachi 

140 

in5445 

t ITT ) 


ITT7445 

in 


MC5445 

t Motorola 


MC7445 

Motorola 


DM5445 

t National 


DM7445 

National 


5445 

t Raytheon 


7445 

Raytheon 


7445 

Signetics 


5445 

t Signetics 

150 

SW7445 

SW 


TL7445 

Telefunken 


SN5445 

tTI 


SN7445 

Tl 


7445 

TRW 


Dual 1-of-4 Decoder/Demultiplexer 
(Independent Address) 


TTL 932-10 

AMD 


9321M 

t AMD 


9321C 

Fairchild 

160 

9321M 

t Fairchild 


Dual Binary to Ond-Of-Four Line Gated 

Decoder 


TTL MC4007 

Motorola 


MC4307 

t Motorola 


Demultiplexer, (2-Lines In-2 of 4 Out) Three- 
State 


TTI DM7230 

t National 


DM8230 

National 


Dual 2-Line To 4-Line Decoder/ 

Demultiplexer, Totem Pole Output (or 3-Line 
to 8-Line Decoder/Demuitiplexer) 

170 

TTL 54155 

t Fairchild 


74155 

Fairchild 


ZN54155 

t Ferranti 


ZN74155 

Ferranti 


HD75155 

Hitachi 


in54155 

tin 


in74155 

in 


MC54155 

t Motorola 

180 

MC74155 

Motorola 


DM54155 

t National 


DM74155 

National 


54155 

t Raytheon 


74155 

Raytheon 


74155 

Signetics 


54155 

t Signetics 


SW74155 

SW 


TL74155 

Telefunken 


SN54155 

tTI 

190 

SN74155 

Tl 


74155 

TRW , 

' 

HL-LS 9LS155C 

Fairchild 


9LS155M 

t Fairchild 


(Continued) 




t Military Temperature Range (-55 ®C to 125® C) 
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MASTER SELECTION GUIDE 


DIGITAL— TTL (Cont’d) 


Line 

Function Device 

Source 

Line 

Function 

Device 

Source 


Decoders (Cont’d) 


Decoders (Cont’d) 


Dual 2-Line to 4-Line Decoder/Demultiplexer 


Binary to Octal (1 of 8) Decoder (Continued) 


(Continued) 




MC4306 

t Motorola 


54LS139 

t Signetics 

70 


MC7250 

Motorola 


SN54LS139 

tTi 



MC8250 ■ 

t Motorola 


SN74LS139 

Tl 



RC8250 

Raytheon 


TTL-S 93S21C 

AMD 



RM8250 

t f^aytheoh 


93S21M 

t AMD 



N8250 

Signetics 

10 

SN54S139 

t AMD 



S8250 

t Signetics 


SN74S139 

AMD 


HL-S 

N82S50 

Signetics 


54S139 

t Fairchild 






74S139 

Fairchild 


Binary to Octal Decoder, Non-Inverting 


DM74S139 

National 


m 

MC4048 

Motorola | 


74S139 

Signetics 

80 

Binary to Octal Decoder, Inverting/Non- I 


SN54S139 

tTi 


Inverting, Open Collector 



SN74S139 

Ti 


Ttl 

MC4038 

Motorola 


3-Une to 8-Line Decoder/Demuitipiexer with 


1-Line to 8-Une Demultiplexer 



input Latches 



m 

DM7223 

t National 

20 

m-S 93S137C 

Fairchild 



DM8223 

National 


93S137M 

t Fairchild 









Binary to 2-of-8 Decoder, Open Collector 


3-Line to 8-Line Decoder/Demuitipiexer 


m 

MC4040 

Motorola 


TTL-LS AM25LS138C 

AMD 






AM25LS138M 

AMD 


4-Line to 16-line Decoder/Demultiplexer 


SN54LS138 

t AMD 

90 

ttl 

931 1C 

AMD 


SN74LS138 

AMD 



931 1M 

t AMD 


9LS138C 

Fairchild 



SN54154 

t AMD 


9LS138M 

t Fairchild 



SN74164 

AMD 


54LS138 

t Fairchild 



931 1C 

Fairchild 

30 

74LS138 

Fairchild » 



931 1M 

t Fairchild 


DM54LS138 

t National 



54154 

t Fairchild 


DM74LS138 

ijiational 



74154 

Fairchild 


9L8138C 

Raytheon (254) 



ZN54154 

t Ferranti 


9L8138M 

t Raytheon (254) 



ZN74154 

Ferranti 


54LS138 

t Raytheon (254) 

100 


HD2580 

Hitachi 


74L8138 

Raytheon (254) 



ITT9311-1 

t in 


25L8138C 

Raytheon (330) 



ITT9311-5 

ITT 


25L8138M 

t Raytheon (330) 



in54154 

fin ^ 


74LS138 

Signetics 



11774154 

in 

40 

54LS138 

t Signetics 



MC8311 

Motorola 


SN54LS138 

tTI 


. 

MC9311 

t Motorola 


SN74LS138 

Tl 



DM54154 

t National 






DM74154 

National 


TTL-S SN54S138 

t AMD 



DM8311 

National 


SN74S138 

AMD 



DM9311 

t National 


54S138 

t Fairchild 

110 


RC9311 

Raytheon 


74S138 

Fairchild 


' 

RM9311 

t Raytheon 


3205 

Intel - 



541^4 

t Raytheon 


DM74S138 

National 



74154 

Raytheon 


74S138 

t Signetics 



74154 

Signetics 

50 

SN54S138 

tTi 



54154 

t Signetics 


SN74S138 

Ti , 



SW74154 

SW 


Dual 2-Line to 4-Line Decoder/Demuitipiexer 



TL74154 

Telefunken 


(or 3-Line to 8-Line Decoder/Demuitipiexer) 



SN29311 

Tl 


Three-State 




SN39311 

tTI . 


54255 

t Raytheon 

120 


SN54154 

t Tl 


74255 

Raytheon 



SN74154 

Tl 


TTL-LS 9L8255C 

Raytheon (313) 



74154 

TRW 


9L8255M 

t Raytheon (313) 


HL-LS 

DM54LS154 

t National 

An 

54L8255 

t Raytheon (313) 



DM74LS154 

National 

ou 

74L8255 

Raytheon (313) 









4-llne to 16-Llhe Decoder/Demultiplexer, 


Binary to dctai H of 8) Decoder 



Open Collector Output 



TTL 9301C 

Fairchild 


TTL 

54159 

t Raytheon 


9301M 

t Fairchild 



74159 

Raytheon 


MC4006 

Motorola 



SN54159 

t Tl 


(Continued) 
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(Continued) 



Function 


Device 


Source 


Line 


Decoders (Cont’d) 


Dual 2-Una To 4-Line Decoder/ 
Demultiplexer, Totem Pole Output (or 3-Line 
to 8-Line Decoder/Demultiplexer) (Continued) 



54LS155 

t Fairchild 


74LS155 

Fairchild 


DM54LS155 

t National 


DM74LS155 

' National 


9LS155C 

Raytheon (260) 


9L8155M 

t Raytheon (260) 


5418155 

t Raytheon (260) 


74L8155 

Raytheon (260) 


SN54LS155 

tTI 


SN74LS155 

Tl 

Dual 2-Llne to 4-Une Decoder/Demultiplexer, 

Open Collector (or 3-Line to 8-Line Decoder/ 
Demultiplexer) 

m 

54156 

t Fairchild 


74156 

Fairchild 


HD74156 

Hitachi 


in54156 

t in 


in74156 

in 


MC54156 

t Motorola 


MC74166 

Motc^rola 


DM54156 

t National 


DM74156 

National 


54156 

t Raytheon 


74156 

Raytheon 


74156 

Signetics 


54156 

t Signetics 


SW74156 

SW 


TL74156 

Telefunken 


SN54156 

tTI 


SN74156 

Tl 


74156 

TRW 

nt-LS 

91-S156C 

Fairchild 

/ 

9LS156M 

t Fairchild 


54LS156 

t Fairchild 


74LS156r 

Fairchild 


DM54LS156 

; t National 


DM74LS156 

National 


9L8156C 

Raytheon (260) 


9L8156M 

t Raytheon (260) 


S4L8156 

t Raytheon (260) 


7418158 

Raytheon (260) 


SN54LS156 

tTI 


SN74LS156 

Tl 

Dual 2-Line to 4-Line Decoder/Pemultipiexer 

m-LS 

AM25LS139C 

AMD 


AM25LS139M 

AMD 


SN54LS139 

tAMD 


SN74LS139 

AMD 


9LS139C 

Fairchild 


9LS139M 

t Fairchild 


64LS139 

t Fairchild 


74LS139 

Fairchild 


DM54LS139 

t National 


DM74LS139 

National 


k8139C 

Raytheon (254) 


9L8139M 

t Raytheon (254) 


54L8139 

t Raytheon (254) 


74L8139 

Raytheon (254) 


25L8138C 

Raytheon (332) 


25L8139M 

t Raytheon (^) 


74LS139 

Signetics 


(Continued) 
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150 


160 


170 


180 


190 


t Mllita^ Temperature Range (-55 ®C to 125'’Q) 
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IC MASTER 


digital— TTL (CoHt’d) 


Function Device Source 


Decoders (Cont’d) 


4>Line to 16-Line Decoder/Demultiplexer, 
Open Collector Output (Continued) 
SN74169 Ti 


Drivers 

■ * 

Quad Predriver, Open Collector 


TTL MC4042 

Motorola 

1 Quad Driver, Common Enable Active Pull-Up 

(sinks to 120ma) 


TTL IM5001 

Intersil 

IM5001M 

t Intersil 

IMSOII 

Intersil 

IM5011M 

t Intersil 

Quad 2-Input AND Buffer, Open Collector, to 

15v Output (High Voltage 54/74109) 

TTL ITT54131 

tin 

11774131 

in 

DS7819 

t National 

DS8819 

National 

1 Hex Buffer/Driver, Open Collector High 

Voltage Output, to 15v 


TTL 5417 

t Fairchild 

7417 

Fairchild 

HD7417 

Hitachi 

in54l7 , 

tin 

ITT7417 

in 

MC54i7 

t Motorola 

MC7417 

Motorola 

DM5417 

t National 

DM7417 

National 

7417 

Signetics 

5417 

t Signetics 

SW7417 

SW 

TL7417 

Telefuriken 

SN5417 

tTI 

SN7417 

TI 

TD3417 

toshiba 

7417 

TRW 

1 Hex Buffer/Driver, Open Collector High 

Voltage Output, to 30v 


TTL 5407 

t Fairchild 

7407 

Fairchild 

HD7407 

Hitachi 

in5407 

tin 

ITT7407 

in 

MC5407 

t Motorola 

MC7407 

Motorola 

DM5407 

t National 

DM7407 

National 

7407 

Signetics 

5407 

t Signetics 

SW7407 

SW 

TL7407 

Teletupken 

SN5407 

tTI 

SN7407 

TI 

TD3407 

Toshiba 

74Q7 

TRW 

1 Hex Inverter Buffer/Driver Open Collector 

High Voltage Output, to 15v 


TTL 5416 

t Fairchild 

7416 

Fairchild 

HD7416 

Hitachi 

(Continued) 



Function Device 

Source 

Drivers (Cont’d) 

Hex inverter Buffer/Driver Open Collector 

High Voltage Output, to 15v (Continued) 

in5416 

tin 

in7416 

in 

MC5416 

t Motorola 

MC7416 

Motorola 

DM5416 

t National 

DM7416 

National 

DS7812 

t National 

DS8812 

National 

7416 

Signetics 

5416 

t Signetics 

SW7416 

SW 

TL7416 

Telefunken 

SN5416 

tTI 

SN7416 

TI 

TD3416 

Toshiba 

7416 

TRW 

Hex inverter Buffer/Driver, Open Collector 

High Voltage Output, to 30v 

nL 5406 

t Fairchild 

.7406 

Fairchild 

HD7406 

Hitachi 

in5406 

t in 

in7406 

in 

MC5406 

t Motorola 

MC7406 

Motorola 

DM5406 

t National 

DM7406 

National 

7406 

Signetics 

5406 

t Signetics 

SW7406 

SW 

TL7406 

Telefunken 

SN5406 

tTI 

SN7406 

TI 

TD3406 

Toshiba 

7406 

TRW 

Hex High Voltage Interface Driver, Open 

Collector, to 35v / 

nL HD235 

t Harris 

HD535 

Harris 

Quad 2-input AND Buffer, Open Collector, to 

30v Output 

nL in54130 

fin 

in74130 

in 

Quad 2-Input i^AND Buffer. Open Collector, 
to 15v Output 

nL . 5426 

t Fairchild 

7426 

Fairchild 

HD2560 

Hitachi 

HD7426 

Hitachi 

in5426 

tin 

in7426 

in 

MC5426 

t Motorola 

MC7426 

Motorola 

DM5426 

t National 

DM7426 

National 

DS7810 

t National 

DS7811 

t National 

DS8810 

National 

DS8811 

National 

7426 

Signetics 

5426 ^ 

t Signetics 

(Continued) 



Function Device 

Source 

Line 

Drivers (Cont’d) 


Quad 2-input NAND Buffer. Open Collector, 

130 

to 15v Output (Continued) 

V 


SW7426 

SW 


TL7426 

Telefunken 


SN5426 

t TI 


SN7426 

TI 


TD3426 

Toshiba 


7426 

TRW 


1 Quad 2-Input NAND Buffer, Open Collector, 


to 30v Output 



m N8T80 

Signetics 

140 

S8T80 

t Signetics 


Quad 2-Input OR Buffer, Open Collector, to 


15v Output 



nL in54139 

tin 


in74139 

in 


1 Quad 2-input OR Buffer, Open Coliector, to 


30v Output 



m in54138 

tin 


in74138 

in 


4-Input NAND High Voltage, High Current 

Driver (40 to 50v, sinks 150 to 500ma) 

150 

m SH2001C 

Fairchild 


SH2001M 

t Fairchild 


SH2002C 

Fairchild 


SH2002M 

t Fairchild 


/ SH2200C 

Fairchild 


SH2200M 

t Fairchild 


1 Quad 2-input AND Power Driver, Open 


Collector (to lOOv, sinks 250ma) 



m UHC/D-400 

t Sprague 

160 

UHC/D-406 

t Sprague 


UHC/D-500 

t Sprague 


UHC/D-506 

t Sprague 


UHP-400 

Sprague 


UHP-406 

Sprague 


UHP-500 

Sprague 


UHP-506 

Sprague 


1 Quad 2-Input NAND Power Driver, Open 


Coliector (to lOOv, sinks 250ma) 



m UHC/D-407 

t Sprague 

170 

UHC/D-408 

t Sprague 


UHC/D-607 

t Sprague 


UHC/D-508 

t Sprague 


UHP-407 

Sprague 


UHP-408 

Sprague 


UHP-507 

Sprague 


UHP-508 

Sprague 


1 Quad 2-Input NAND Bus Driver, Open 


Coliector, 80ma 



m 96101 

Fairchild 

180 

1 Quad 2-Input OR Power Driver, Open 


Collector (to lOOv, sinks 250ma) 



. nL UHC/D-402 

t Sprague 


UHC/D-403 

t Sprague 


UHC/O-502 

t Sprague 


UHC/D-503 

t Sprague 


UHP-402 

Sprague 


UHP-403 

Sprague 


UHP-502 

Sprague 


UHP-503 

Sprague 

190 


t Military Temperature Range (-55®C to 125®C) 


Bold face indicates additional data is provided on the page noted. 
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DIGITAL-^TTL (Cont’d) 


Drivers (Cont’d) 


Drivers (Cont’d) 


MASTER SELECTION GUIDE 


Fiip-Fiops (Cont’d) 


Quad 2-Input NOR Power Driver, Open 

Collector (to lOOv, sinks 250ma) / 

m UHC/D-432 

t Sprague 

UHC/D-433 

t Sprague 

UHC/D-532 

t Sprague 

UHC/D-533 

t Sprague 

UHP-432 

Sprague 

UHP-433 

Sprague 

UHP-532 

Sprague 

UHP-533 

Sprague 

Qdad 2-Input NOR 75-Ohm/50-Ohm Line 

Driver 

TTL 74128 

Signetics 

TL74128 

Telefunken 

' $N54128 

tTi 

8^74128 

Tl 

Hex interface Inverter, Open Collector, to 
SOvortoSOma) 

TTL HD234 

t Harris 

HD334 

t Harris 

HD534 

Harris 

Quad Bus Driver, Three-State 


TTL RC8T09 

Raytheon 

RM8T09 

t Raytheon 

N8T09 

Signetics 

S8T09 

t Signetics 

Hex Bus Driver, Gated Enable, Three-State 

TTL DM64365 

t National 

DM74365 

National 

SN54365 

tTI 

SN74365 

Tl 

Hex Bus Driver, Gated Enable, Inverted 
Three-State Output 

TTL DM54366 

t National 

DM74366 

National 

SN54366 

tTI 

SN74366 

Tl 

Hex Bus Driver, 2-Line and 4-Line Enable, 
Three-State 

TTL DM54367 

t National 

DM74367 

National 

\ SN54367 

tTI 

> ' SN74367 

Tl 

>tt|Sus Driver, 2-Line and 4-Line Enable. 

ItCWed Thre^tate Output 

TtL DM54368 

t National 

DM74368 

National 

SN54368 

t Tl 

SN74368 

Tl 

Dual 3-Input 3-Output AND Series 

Terminated Line Driver 

m-H MC3028 

Motorola 

MC3128 

t Motorola 

Dual 3-input 3-Output NAND Series 

Terminated Line Driver ^ 

m-H MC3029 

Motorola 

MC3129 

t Motorola 

Dual 4-input Positive NAND 50 Ohm Line 

Driver 

m-S 54S140 

t Fairchild 

(Continued) 



Dual 4-Input Positive NAND 50 Ohm Line 

Driver (Contiiiued) 

74S140 

t Fairchild 

HD74S140 

^ Hitachi 

DM74S140 

National 

74S140 

Signetics 

SN54S140 

tTI 

SN74S140 

Tl 

Flip-Flops 

J-K Master^Slave Flip-Flop 


m 9000C 

Fairchild 

9000M 

t Fairchild 

9001C 

Fairchild 

9001M 

t Fairchild 

54104 

t Fairchild 

54105 

t Fairchild 

74104 

Fairchild 

74105 

Fairchild 

inodoi 

in 

SW74lb4 

SW 

TL74104 

Telefunken 

TL74105 

Telefunken 

AND Gated J-K Master-Slave Fllp-Rop with 

Preset and Clear 

m 5472 

t Fairchild 

7472 

Fairchild 

ZN5472 

^ t Ferranti 

ZN7472 

Ferranti 

HD2529 

A Hitachi 

HD7472 

Hitachi 

in5472 

tITT 

ITT7472 

in 

MC5472 

t Motorola 

MC7472 

Motorola 

DM5472 

t National 

DM7472 

National 

7472 

Signetics 

5472 

t Signetics 

SW7472 

SW 

TL7472 

Telefunken 

,SN5472 

tTI 

SN7472 

T| 

TD3472 

Toshiba 

7472 

TRW 

TTL-H 54H72 

t Fairchild 

74H72 

Fairchild 

in54H72 

tin 

in74H72 

in 

MC3050 

Motorola 

MC3051 

Motorola 

MC3065 

Motorola 

MC3150 

t Motorola 

MC3151 

t Motorola 

MC3155 

t Motorola 

DM54H72 

t National 

DM74H72 

National 

, 54H72 

t Signetics 

74H72 

Signetics 

SN54H72 

t Tl 

SN74H72 

Tl 


AND Gated J-K Master-Slave Rip-Flop with 
Data Lockout 

TTL TL74110 Telefunkei 

(Continued) 


AND Gated J-K Master-Slave F(ip-Flop with 

Data Lockout (Continued) , 

SN54H0 

t Tl , 

SN74110^ 

Tl 

AND Gated. Edge-Triggered J-K Fiip-Fiop 
with Preset and Ciear / 

m 5470 

t Fairchild 

7470 

Fairchild 

ZN547Q 

t Ferranti 

ZN7470 

Ferranti 

HD2539 

Hitachi 

in547() 

t in 

in7470 

in 

MC547P 

t Motorola 

MC7470 

Motorola 

DM5470 

t National 

DM7470 

National 

7470 

Signetics 

N8270 

Signetics 

S8270 

t Signetics 

SW7470 

SW 

TL7470 

Telefunken 

SN5470 

TTI 

SN7470 

Tl 

J-K Negative Edge-Triggered Flip-Flop, AND 

Input 

nL-H 54H102 

t Fairchild 

74H102 

Fairchild 

54H102 

t Signetics 

74;t102 

Signetics 

SN54H102 

tTI . 

SN74H102 

Tl 

J-K Mastbr-^lave Rip-Flop, AND-OR Input 

m-H 54H71 

t Fairchild 

' 74H71 

Fairchild 

MC3054 

Motorola 

MC3154 

t Motorola 

DM54H71 

"t National 

DM74H71 

National 

54H71 

t Signetics 

74H71 

Signetics 

SN54H71 

tTi 

SN74H71 

Tl 

J-K Negative Edge-Triggered Fiip-Fiop, AND- 
OR input 

m-H 54H101 

t Fairchild 

74H101 

Fairchild 

54H101 

t Signetics 

74H101 

Signetics 

SN54H101 

tTI ( 

SN74H101 

Tl 

Duai J-K Negative Edge-Triggered Rlp-Rop, 
with Ciear 

nL-H 54H103 

. t Fairchild 

74H103 

Failtchild 

DM54H103 

t National 

DM74H103 

National 

54H103 

t Signetics 

74H103 

Signetics 

SN54H103 

tTI 

SN74H103 

Tl^ 


t Military Temperature Range (-56 ®C to 125®C) 
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1C MASTER 


DIGITAL— TTL (Cont’d) 


Line 

Function 

Device 

Source 

Line 

Function 

Device 

Source 


Flip-Flops (Cont’d) 


Flip-Flops (Cont’d) 


Dual J-K Positive Edge-Triggered Flip-Flop, 


Dual 'J-K' Negative Edge-Triggered Flip- 


Preset and Clear (Continued) 



Flop with Preset and Clear (Continued) 



54LS109 

t Fairchild 



74LS112 

Fairchild 



74LS109 

Fairchild 



DM54LS112 

t National 



DM54LS109 

t National 



DM74LS112 

National 



DM74LS109 

National 



9L8112C 

Raytheon (232) 



9LS109C 

Raytheon (251) 



9L8112M 

t Raytheon (232) 



9LS109M 

t Raytheon (251) 



54LS112 

t Raytheon (232) 

10 


' 54LS109 

t Raytheon (25l) 

80 


74L8112 

Raytheon (232) 



74LS100 

Raytheon (251) 



74LS112 

Signetics 



54LS109 

t Signetics 



54LS112 ^ 

Signetics 



74LS109 

Signetics 



SN54LS112 

t Tl 



SN54LS109 

tTI 



SN74LS112 

Tl 



SN74LS109 

Tl 


HL-S 

54S112 

t Fairchild 


TTL-S 

54S109 

t Fairchild 



74S112 

Fairchild 



74S109 

Fairchild 



HD74S112 

Hitachi 







DM74S1 12 

National 

22 

Dual J-K Negative Edge-Triggered Fiip-Fiop, 
Separate Preset and Clock, (no Clear) 



74S112 

Signetics 


m-LS 

9LS113C 

Fairchild 

90 


SN54S112 

tTI ' 



9LS113M 

t Fairchild 



SN74S112 

Tl 



54LS113 

t Fairchild 


HL-H 

54H106 

t Fairchild 



74LS113 

Fairchild 



74H10e 

Fairchild 



DM54LS113 

t National 



DM54H106 

t National 



DM74LS113 

National 



DM74H106 

National 



9LS113C 

Raytheon (232) 



54R112 

t Raytheon 

30 


9L8113M 

t Raytheon (232) 



74R112 

Raytheon 



S4L$113 

t Raytheon (232) 



54H106 

t Signetics 



74L8113 

Raytheon (232) 



74H106 

Signetics 



74LS113 

Signetics 

100 


SN54H106 

tTI 



54LS113 

t Signetics 



SN74H106 

Tl 



SN54LS113 

tTI 


Dual J-K Master-Slave Flip-Flop 




SN74LS113 

Tl 


m 

9020C 

Fairchild 


TTL-S 

54S113 

Fairchild 



9020M 

t Fairchild 



74S113 

Fairchild 



in9020-1 

t in 

40 


HD74S113 

Hitachi 



in9020-5 

in 



DM74S113 

National 







74S113 

Signetics 


Dual J-K Master-Slave Flip-Flop with Clear 



SN54S113 

tTI 


ttl 

5473 

1 Fairchild 



SN74S113 

Tl 

110 

' 

7473 

Fairchild 


m-H 

54R113 

t Raytheon ^ 



54107 

74107 

t Fairchild 

Fairchild 



74R113 

Raytheon 



ZN5473 

t Ferranti 


Dual ^J-K^ 

Negative Edge-Triggered Flip- 



ZN7473 

Ferranti 


Flop with Preset, Common Clock and 

Common Clear 



ZN54107 

t Ferranti 







ZN74107 

Ferranti 

50 

HL-LS 

9LS114C 

Fairchild 



i-ino*;iR 

Uitaohi 



9LS114M 

t Fairchild 











HD2530 

Hitachi i 



54LS114 

t Fairchild 



. HD74107 

Hitachi ' 



74LS114 

Fairchild 



in5473 

t in 



DM64LS114 

t National 

120 


in7473 

in 



DM74LS114 

National 



in54107 

t in 



9L8114C 

Raytheon (237) 



|TT74107 

in 



9L8114M 

t Raytheon (237) 



MC5473 

t Motorola 



54L8114 

t Raytheon (237) 



MC7473 

Motorola 

60 


74L8114 

Raytheon (237) 



MC54107 

t Motorola 



74LS114 

Signetics 



MC74107 

Motorola 



54LS114 

t Signetics 



DM5473 

t National 



SN54LS114 

tTI 



DM7473 

National 



SN74LS114 

Tl 



. DM54107 

t National 


Dual 'J-K' Negative Edge-Triggered Flip- 

130 


DM74107 

National 


Flop with Preset and Clear 




7473 

Signetics 


TTL-LS 

9LS112C 

Fairchild 



74107 

Signetics 



9LS112M 

t Fairchild 



5473 

t Signetics 



54LS112 

t Fairchild 



54107 

t Signetics 

70 


(Continued) 




(Continued) 



Function 


Device 


Source 


Line 


(D 

CO 

cd 


Flip-Flops (Cont’d) 


Dual J-K Negative Edge-Triggered Flip-Flop, 
Preset, Common Clear, Common Clock 


TTL-H 


54H108 

t Fairchild 

74H108 

Fairchild 

DM54H108 

t National 

DM74H108 

National 

54R114 

t Raytheon 

74R114 

Raytheon 

54H108 

t Signetics 

74H108 

Signetics 

SN54H108 

tTI 

SN74H108 

Tl 


D Type Double Edge-Triggered Master-Slave 
Flip-Flop 


m-H 

MC3053 

Motorola 


MC3153 

t Motorola 

AND Input JJ-RK Flip-Flop 


in-H 

MC3052 

Motorola 


MC3152 

t Motorola 

Negative Edge-Triggered Flip-Flop with 

Common Clock and Common Clear 

m-s 

54S114 

t Fairchild 


7481 14 

Fairchild 


HD74S114 

/ Hitachi 


DM74S114 

National 


74S114 

Signetics 


SN54S114 

tTI 


SN74S114 

Tl 

Dual 'J-K' Flip-Flop with Preset, Common 

Clock and Common Clear 


m-LS 

DM54LS78 

t National 


bM74LS78 

National 


9L878C 

Raytheon (237) 


9L878M 

t Raytheon (237) 


54L878 

Raytheon (237) 


74L878 

Raytheon (237) 


74LS78 

Signetics 


54LS78 

t Signetics 


54LS78 

f Signetics 


SN54LS78 

tTI 


SN74LS78 

Tl 

m-H 

54H78 

t Fairchild 


74H78 

Fairchild 


DM54H78 

t National 


DM74H78 

National 


SN54H78 

tTI 


SN74H78 

Tl 

Dual J-K Positive Edge-Triggered Rip-Fiop, 

Preset and Clear 


m 

9024C 

Fairchild 


9024M 

t Fairchild 


74109 

Fairchild 


in9024-1 

tin 


in9024-5 

in 


DM54109 

t National 


DM74109 

National 


74109 

Signetics 


5410? 

t Signetics 


SN54109 

tTI 


SN74109 

Tl 

m-LS 

9LS109C 

Fairchild 


9LS109M 

t Fairchild 


(Continued) 



140 


150 


160 


170 


180 


190 


200 


t Military Temperature Range (-55®C to 126®C) 

180 


Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


DIGITAL— TTL (Cont’d) 


Line 

Function Device 

Source 

Line 

Function 

Device 

Source 


Flip-Flops (Cont’d) 



Flii^Flops 



Dual "J-K Master-Slave Flip-Flop with Preset 






and Clear (Continued) 



Dual D-Type Positive Edge-Triggered Flip- 


in9022-1 

in 

70 

Flop with Preset and Clear (Continued) 


in9022-5 

in 



7474 

' Fairchild 


MG5476 

t Motorola 



ZN5474 

t Ferranti 


MC7476 

Motorola 



ZN7474 

Ferranti 


DM5476 

t National 



HD2510 ' 

Hitachi 


DM7476 

National 



HD7474 

Hitachi 

10 

7476 

Signetics 



in5474 

tin 


5476 

t Signetics 



in7474 

in 


SW7476 

SW 



DM5474 

t National . ^ 


TL7476 

TeISfunken 



DM7474 ' 

. National 


SN5476 

t Tl 

80 

V 

5474 

t Raytheon 


SN7476 

Tl 



7474 

Raytheon 


TD3476 

Toshiba 

- 


7474 

Signetice 


7476 

TRW 



5474 

t Signetics 


nt^LS DM54LS76 

t National 



SW7474 

SW 


DM74LS76 

National 



TL7474 

Telefunken 

20 

9L876C 

Raytheon (232) 


i 

SN5474 

t Tl 


a876M 

t Raytheon (232) 



SN7474 

Tl 


541876 

t lUiythaon (232) 



TD3474 

Toshiba 


74L878 

Raytheon (232) 



7474 

TRW 


74LS76 

Signetics 

90 


/ 



54LS76 

t Signetics 


ni-LS 

9LS74C 

Fairchild 


SN54LS76 

tTI 



9LS74M 

t Fairchild 


SN74LS76 

Tl 



54LS74 

t Fairchild 






74LS74 

Fairchild 


m-H 54H76 

t Fairchild 










DM54LS74 

t National 

30 

in54H76 

t in 



DM74LS74 

National 


in74H76. 

in 



9LS74C 

Raytheon (235) 


DM54H76 

t National 



9L874M 

t lUiytheon (235) 


DM74H76 

National 



54LS74 

t Raytheon {m) 


74H76 

Signetics 

100 


741.874 ^ 

Raytheon (235) 


54H76 

t Signetics 



74LS74 

Signetics 


SN64H76 

tTI 



54LS74 

t Signetics 


SN74H76 

Tl 



SN5kS74 

t Tl 


Dual J-K Master-Slave Flip-Fiop with Data 



SN74LS74 

Tl 

A(\ 

Lockout 



nL-H 

54H74 

t Fairchild 


m TL74111 

Telefunken 



74H74 

Fairchild 


; SN74376 

Tl 



in54H74 

t in 


SN74111 

Tl 



in74H74 

ITt 


74111 

TRW 



MG3060 

Motorola 


Dual Gated Master-Slave J-K/D Flip-Rop 

110 


MC3160 

t Motorola 






DM54H74 

t National 


m DM7512 

t National 






DM8512 

National 



DM74H74 

National 






54H74 

t Raytheon 


Dual J-K Master/Slave Rip-Flop with Data 

Lockout and Clear 



54R74 

f Raytheon 

50 





74H74 

Raytheon 


TTL TL74115 

Telefunken 



74R74 

Raytheon 


Quad J-&K Edge-Triggered Flip-Flop with 



54H74 

t Signetics 


Clear 




74H74 

Signetics 


nL SN54376 

tTI 



SN54H74 

tTI 


SN74376 

Tl 



SN74H74 ^ 

Tl 

- 

Quad J-&K Edge-Triggered Flip-Flop with 

120 

nu-s 

54S74 

t Fairchild 


Preset and Clear 




74S74 

Fairchild 


m SN7427i 

Tl 



HD74S74 

Hitachi 


Dual D-Type Flip-Flop 




bM74S74 

National 

60 

m MC5479 

t Motorola 



74S74 

Signetics 


^ MC7479 

Motorola 



SN54S74 

t Tl 






SN74S74 

Tl 


Dual D-Type Positive Edge-Triggered Rip- 






Flop with Preset and Clear 



Dual Gated D Flip-Flop 



nL 5474 

t Fairchild 


m 

DM7511 

t National 


(Continued) 




DM8511 

National 


Device 


Source 


Line 


Flip-Flops (Cont’d) 


HL-LS 


Dual J-K Master-Slave Flip-Rop with Clear 
(Continued) 

SW7473 
TL7473 
TL74107 
SN6473 
SN7473 
SN54107 
SN74107 
TD3473 
TD34107 
9LS73C 
9LS73M 
54LS73 
74LS73 
54LS107 
74LS107 
DM54LS73 
DM74LS73 
DM54LS107 
DM74LS107 
9LS73C 
9L873M 
74LS73 
54LS73 
9I.S1(I7C 
9L8107M 
541.8107 
74L81(r7 
74LS73 
74LS107 
54LS73 
54LS107 
SN54LS73 
SN74LS73 
SN54LS107 
SN74LS107 
54H73 
74H73 
ITT54H73 
ITT74H73 
MC3061 
MC3062 
MC3063 
MC3161 
MC3162 
MC3163 
DM54H73 
DM74H73, 

54H73 
74H73 
SN54H73 
SN74H73 


TTL-H 


SW 

Telefunken 

Telefunken 

tTI 

tTI 

tTI 

Tl 

Toshiba 
Toshiba 
Fairchild 
t Fairchild 
t Fairchild 
Fairchild 
t Fairchild 
Fairchild 
t National 
National 
t National 
National 

Raytheon (232) 
t Raytheon (2^) 
Raytheon (232) 
t Raytheon (232) 
Raytheon (232) 
t Raytheon (232) 
f Ra^heon (232) 
Raytheon (232) 
Signetics 
Signetics 
t Signetics 
t Signetics ^ 
t Tl 
Tl 
t Tl 
Tl 

t Fairchild 
Fairchild ' 

tin 

in 

Motorola 
Motorola 
Motorola 
t Motorola 
t Motorola 
t Motorola 
t National 
National 
t Signetics 
Signetics 
tTI 
Tl 


Dual J-K MasteivSiave Flip-Flop with Preset 
and Clear 


nL 


5476 

t Fairchild 

7476 

Fairchild 

9022C 

Fairchild 

9022M 

t Fairchild , 

ZN5476 

t Ferranti 

ZN7476 

Ferranti 

HD2516 

Hitachi 

in5476 

tin 

1177476 

in 

(Continued) 
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Master Selection Guide 



IC MASTER 


DIGITAL— TTL(Cont'd) 


Function Device Sour 


Flip-Flops (Cont’d) 


Quad Gated 0 Flip-Rop 


m DM7613 

t National 

OM8613 

National 

Quad DrType Rip-Rop, Common Clock 

m MC4015 

Motorola 

Quad D-Type Rip-Rop, ThrefrState 

TTL DM64173 

t National 

DM74173 

National 

DM7651 

t National 

DM8561 

National 

RC8T10 

Raytheon 

RM8T10 

t Raytheon 

N8T10 

Signetics 

S8T10 

t Signetics 

TL74173 

Teiefunken 

SN54173 

tTl 

SN74173 

Tl 

TTULS DM54LS173 

t National 

DM74LS173 

National 

Quad D-Type Edge-Triggered Rip-Rop with 

Clear, Complementary Output 


m SN54176 

t AMD 

SN74176 

AMD 

54175 

t Fairchild 

74175 

Fairchild 

ZN64175 

t Ferranti 

ZN74175 

Ferranti 

HD74175 

Hitachi 

DM54176 

t National 

DM74175 

National 

54176 

t Raytheon 

74175 

Raytheon 

74175 

Signetics 

54175 

t Signetics 

SW74175 

SW 

TL74175 

Teiefunken 

SN64175 

tTl 

SN74175 

Tl 

m-LS AM25LS175C 

AMD 

AM26LS175M 

AMD 

SN54LS175 

tAMD 

SN74LS175 

AMD 

9LS176C 

Fairchild 

9LS175M 

t Falrchjld 

64LS175 

t Fairchild 

74LS175 

Fairchild 

DM54LS175 

t National 

DM74LS175 

National 

91817511 

t Raytheon (275) 

9L8175C 

Raytheon (275) 

54L8175 

t Raytheon (275) 

74L8175 

Raytheon (275) 

2SL8175C 

Raytheon (344) 

25L8175M 

t Raytheon (344) 

74LS175 

Signetics 

64LS175 

t Signetics 

SN54LS175 

tTl 

SN74LS175 

Tl 

m-S SN54S175 

t AMD 

SN74S175 

AMD 

54S176 

t Fairchild 

74S175 

Fairchild 

(Continued) 



Flip-Flops (Cont’d) 

Quad D-Type Edge-Triggered Rip-Fiop with 

Ciear, Complementary Output (Continued) 


HD74S176 

Hitachi 


DM74S175 

National 

, 

74S175 y 

Signetics 


SN74S175 

Tl 


SN54S175 

t Tl 

Quad 0-Type Rip-Rop with Common Clock 

Enable 

m-LS 

AM25LS08C 

AMD 


AM25LS08M 

t AMD 


SN54LS379 

t AMD 


SN74LS379 

AMD 


SN54LS379 

tTl 


SN74LS379 

Tl 

m-S 

AM25S08C 

AMD 


AM25S08M 

tAMD 

Quad 0-Type Rip-Rop, Standard TTL and 
Three-State Outputs 

m 

AM2918C 

AMD 


AM2918M 

t AMD 

1 

AM2918C 

Raytheon 


AM2918M 

t Raytheon 

TTL-LS 

AM25LS18C 

AMD 


AM25LS18M 

t AMD 

m-S 

AM25S18C 

AMD 


AM25S18M 

t AMD 

Octal 0-Type Edge-Triggered Flip-Rop, 

Three-State 

m-LS 

AM25LS374C 

AMD 


AM25LS374M 

t AMD 


SN54LS374 

t AMD 


SN74LS374 

AMD 


DM54LS374 

t National 


DM74LS374 

National 


SN54LS364 

tTl 


SN74LS364 

Tl 


SN54LS374 

tTl 


SN74LS374 

Tl 

m-S 

SN74S374 

Tl 

Quad 0-Type Rip-Rop with Multiplexed Oual 

Inputs 

m 

54298 

t Fairchild 


74298 

Fairchild 


TL74298 

Teiefunken 


SN54298 

tTl 


SN74298 

Tl 

m-LS 

AM25LS09C 

AMO 


AM25LS09M 

tAMD 


SN54LS399 

t AMD 


SN74LS399 

AMD 


9LS298C 

Fairchild 


9LS298M 

t Fairchild 


54LS298 

t Fairchild 


74LS298 

Fairchild 


DM54LS298 

t National 


DM74LS298 

National 


9LS298C 

Raytheon (323) 


9LS298M 

t Raytheon (323) 


54L8298 

t Raytheon (323) 


74L^ 

Raytheon { 323 ) 


SN54LS298 

tTl 


(Continued) 



Flip-Flops (Cont’d) 


Quad D-Type Rip-Flop with Multiplexed Dual 

Inputs (Continued) 


SN74LS298 

Tl 


SN54LS398 

tTl 


SN74LS398 

Tl 


SN54LS399 

tTl 


SN74LS399 

Tl 

m-s; 

AM25S09C 

AMD 


AM25S09M 

t AMD 

Hex D-Type Flip-Flop with Common Enable 

HL-LS 

AM25LS07C 

AMD 


AM25LS07M 

t AMD 


SN64LS378 

tAMD 


SN74LS378 

AMD 


SN54LS378 

tTl 


SN74LS378 

Tl 

m-s 

AM25S07C 

AMD 


AM25S07M 

t AMD 

Hex D-Type Edge-Triggered Rip-Flop with 

Clear 

m 

SN54174 

t AMD 


SN74174 

AMD 


54174 

t Fairchild 


74174 

Fairchild 


93174C 

FaircWld 


ZN54174 

t Ferranti 


ZN74174 

Ferranti 


HD74174 

Hitachi 


DM54174 

t National 


DM74174 

National 


54174 

t Raytheon 


74174 

^ Raytheon 


74174 

Signetics 


54174 

t Signetics 


SW74174 

SW 


TL74174 

Teiefunken 


SN54174 

tTl 


SN74174 

Tl 

m-LS 

AM25LS174C 

AMD 


AM26LS174M 

t AMD 


SN54LS174 

t AMD 


SN74LS174 

AMD 


9LS174C 

Fairchild 


9LS174M 

t Fairchild 


54LS174 

t Fairchild 


74LS174 

Fairchild 


DM54LS174 

t National 


DM74LS174 

National 


9LS174C 

Raytheon (275) 


9L8174M 

t Raytheon (275) 


54L8174 

t Raytheon (275) 


74L8174 

Raytheon (275) 


25LS174C 

Raytheon (344) 


25L8174M 

t Raytheon (344) 


74LS174 

Signetics 


54LS174 

t Signetics 


SN64LS174 

tTl 


SN74LS174 

Tl 

TTL-S 

SN64S174 

t AMD 


SN74S174 

AMD 


54S174 

t Fairchild 


74S174 

Fairchild 


HP74S174 

Hitachi 


(Continued) 
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MASTER SELECTION GUIDE 


DIGITAL— TTL(Cont’d) 


Function Devic^ 

Source 

Line 

Flip-Flops (Cont’d) 

- 

Hex D-Type Edge-Triggered Flip-Flop with 
. Clear (Continued) 


DM74S174 

National 


74S174 

Signetics 


SN548174 

t Tl 


SN7IS174 

Tl 


Octdl 0-Type, Edge-Triggered Rip-Flop, with 

Clear 


TTL SN74273 

Tl 

10 

TTL-LS AM25LS273C 

AMO 


AM25LS273M 

tAMD 


SN54LS273 

t AI^D 


SN74LS273 

AMD 


SN54LS273 

t Tl 


SN74LS273 

Tl 


Octal D-Type Rip-Flop with Enable 


m-LS AM25LS377C 

AMD 


AM25LS377M* 

t AMO 


SN54LS377 

TTI 

20 

SN74I.S377 

Tl 


Quad I/O Register, Three-State (two 
terminals per flip-flop can be uski as input 
or output) 


m DM7542 

t National 


DM8542 

National 


Octal Storage Register 



HL-LS SN54LS396 

-ttl 


SN74LS396 

Tl 


Gatos, AND/NAND 

30 

Dual 4-Input AND Gate 



TTL 5421 

t Fairchild 


7421 

Fairchild 


ITT5421 

tin 


in7421 

ITT 


5421 

t Raytheon 


7421 

Raytheon 


7421 

Signetics 


5421 

t Signetics 


TD3421 

Toshiba 

40 

m-LS 9LS21C 

Fairchild 


9LS21M 

t Fairchild 


54LS21 

t Fairchild 


74LS21 

Fairchild 


DM54LS21 

t National 


^ DM74LS21 

National 


9tS21C 

Raytheon 


54LS21 

t Rayihaon (215) 


9LS21M 

t Raytheon (215) 


74L821 

Raytheon (215) 

50 

54LS21 

t Signetics 


. 74LS21 

Signetics 


SN74LS21 

Tl 


SN54LS21 

TTI 


HL-H 54H21 

t Fairchild 


74H21 

Fairchild 


ITT54H21 

tin 


ITT74H21 

in 


MG3011 

Motorola 


MC3111 

t Motorola 

60 

DM54H21 

t National 


DM74H2t 

National 


(Continued) 




Function 


Device 


Source 


Line 


Function 


Device 


Source 


Line 


Gates, AND/NAND (Cont’d) 


Dual 4-Input AND Gate (Contiriued) 

54H21 

t Signetics 

74H21 

Signetics 

SN74H21 

t Tl 

SN74H21 

Tl 

Dual 4-Input AND Power Gate 


nL-H MC3026 

Motorola 

MC3126 

t Motorola 

Triple 3-Input AND Gate 


m 5411 

t Fairchild 

7411 

Fairchild 

in5411 

t in 

in7411 

in 

DM5411 

t National 

DM7411 

National 

5411 

t Raytheon 

7411 

Raytheon 

, 7411 

Signetics 

5411 

t Signetics 

m-LS 9LS11C 

Fairchild 

9LS11M 

t Fairchild ' 

54LS11 

t Fairchild 

' 74LS11 

Fairchild 

DM54LS11 

t National 

DM74LS11 

National 

9LS11C 

Raytheon (215 

54L811 

t Raytheon (215 

9LS11M 

t Raytheon (215 

74LS11 

Raytheon (215 

74LS11 ' 

Signetics 

54LS11 

t Signetics 

SN54LS11 

Tl 

SN74LS11 

t Tl 

m-H 54H11 

t Fairchild ^ 

74H11 

' Fairchild 

in54H11 

tin 

in74H11 

in 

' MC3006 

Motorola 

MC3106 

t Motorola 

DM54H11 

t National 

DM74H11 

National 

54H11 

t Raytheon 

54R11 

t Raytheon 

74H11 

Raytheon 

74R11 

Raytheon 

54H11 

t Signetics 

74H11 

Signetics 

SN54H11 

t Tl 

SN74H11 

Tl 

m-S 54811 

t Fairchild 

74S11 

Fairchild 

HD74S11 

Hitachi 

DM74S11 

National 

74S11 

Signetics 

54S11 

t Signetics 

SN54S11 

t Tl 

SN74S11 

Tl 


Triple 3-input AND Gate, Open Collector 


TTL 


TTL^LS 


5415 

7415 

M,S15C 

9LS15M 

(Continued) 


t Raytheon 
Raytheon 
Fairchild 
t Fairchild 


70 


80 


Quad 2-input AND Gate 


HL 


100 


110 


TTL-L^ 


120 


5408 

7408 

ZN5408 

ZN7408 

HD2550 

in5408 

in7408 

MC5408 

MC7408 

DM5408 

DM7408 

5408 

7408 

7408 

5408 

SW7408 

TL7408 

SN5408 

SN7408 

TD3408 

7408 

9LS08C 

9LS08M 

54LS08 

74LS08 

DM54LS08 

DM74LS08 

asosc 


Gates, ANP/NANP (Cont*d) 

Triple 3-input AND Gate, Open Collector 
(Continued) 

54LS15 t Fairchild 

74LS15 Fairchild 

DM54LS15 t National 

DM74LS18 National 

9LS15C Raytheon (217) 

9LS15M t Raytheon (217) 

S4L$15 t Raytheon (217) 

74LS15 Raytheon (217) 

74LS15 ^ignetics. 

54LS15 t Signetics 

SN54LS15 TTl 

SN74LS18 tl \ 

m-H 54H15 . t Fairchild 

74H15 Fairchild 

54H15 t Raytheon 

54R15 t Raytheon 

74H15 Ra)4heon 

74R15 Raytheon 

TL74H15 Telefunken 

SN54H15 t Tl 

SN74H15 Tl 

TTL-S 54S15 t Fairchild 

74S15 Fairchild 

HD74S15 Hitachi 

DM74S15 National 

74S15 Signetics 

54S15 t Signetics 

SN54S15 fTI 

SN74S15 Tl 


74L8(» 

(Continued) 


t Fairchild 
Fairchild 
t Ferranti 
Ferranti 
Hitachi 
tin 
ITT. 

t Motorola 
Motorola 
t National 
National 
t Raytheon 
Raytheon 
Signetics 
t Signetics 
SW 

Telefunken 
TTI 

Tl' : , ■ 

Toshiba 
TRW 
Fairchild 
t Fairchild 
t Fairchild 
Fairchild 
t National 
National 
Raytheon (215) 
t Raytheon (215) 
t Raytheon (215) 
Raytheon (215) 
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IC MASTER 


DIGITALr-TTL (Cont’d) 


Function 

De\rice 

Sour<^ 

Gates, 

AND/NAND (Cont’d) 

Quad 2-lnput AND Gate (Continued) 


74LS08 

Signetics 


54LS08 

t Signetics 


SN54LS08 

t Tl 


SN74LS08 

Tl 

HL-H 

54H08 

t Fairchild 


74H08 

Fairchild 


MC3001 

Motorola 


MC3101 

t Motorola 


DM54H08 

t National 


DM74H08 

National 


54H08 

t Signetics 


74H08 

Signetics 

m-s 

64S08 

t Fairchild 


74S08 

Fairchild 


74S08 

Signetics 


N54S08 

t Signetics 


SN64S08 

tTI 


SN74S08 

Tl 

Quad 2-Input AND Gate, Open Collector 

m 

5409 

t Fairchild 


7409 

Fairchild 


2N5409 

Ferranti 


ZN7409 

Ferranti 


HD2551 

Hitachi 


in5409 

tITT 


in7409 

in 


. MC5409 

t Motorola 


MC7409 

Motorola 


DM5409 

t National 


DM7409 

National 


5409 

t Raytheon 


7409 

Raytheon 


7409 

Signetics 


5409 

t Signetics 


SW7409 

SW 


TL7409' 

Telefunken 


TL7409S1 

Telefunken 


SN5409 

tTI 


SN7409 

Tl 


TD3409 

Toshiba 


7409 

TRW 

m-LS 

9LS09C 

Fairchild 


9LS09M 

t Fairchild 


54LS09 

t Fairchild 


74LS09 

Fairchild 


DM54LS09 

t National 


DM74LS09 

National 


9I.809C 

Raytheon (217) 


9L809H 

t Raytheon (217) 


54LS09 

t Raytheon (217) 


74L809 

Raytheon (217) 


74tS09 

Signetics 


54LS09 

t Signetics 


SN54LS09 

tn 


SN74LS09 

tTI 

m-H 

54H09 

t Fairchild 


74H09 

Fairchild 

m-s 

54S09 

t Fairchild 


74S09 

Fairchild 


74S09 

Signetics 


54SQ9 

t Signetics 


SN54S09 

tTI 


(Continued) 



Function Device 

Source 

Line 

Gdtes, AND/NAND (Cont’d) 


Quad 2-input AND Gate, Open Collector 


(Continued) 



SN74S09 

Tl 


2-2-3-3 Input AND Gate 


70 

m-s 9S41C 

Fairchild 


9S41M 

t Fairchild 


8-Input NAND Gate 



m 5430 

t Fairchild 


7430 

Fairchild 


^ 9007C 

Fairchild 


9007M 

t Fairchild 


ZN5430 

t Ferranti 


ZN7430 

Ferranti 


HD2508 

Hitachi 

80 

HD7430 

Hitachi 


in5430 

tITT 


in7430 

in 


MC5430 

t Motorola 


MC7430 

Motorola 


DM5430 

t National 


DM7430 

National 


7430 

Signetics 


5430 

t Signetics 


SW7430 

SW 

9Q 

TL7430 

Telefunken 


SN5430 

tTI 


SN7430 

Tl 


TD3430 

Toshiba 


7430 

TRW 


54H30 

t Signetics 


74H30 

Signetics 


SN54H30 

tTI 


SN74H30 

Tl 


m-LS 9LS30C 

Fairchild 

100 

9LS30M 

t Fairchild 


54LS30 

t Fairchild 


, 74LS30 

Fairchild 


DM54LS30 

t National 


DM74LS30 

National 


9LS30C 

Raytheon (210) 


9L830M 

t Raytheon (210) 


54LS30 

t Raytheon (210) 


74LS30 

Raytheon (210) 


74LS30 

Signetics 

110 

54LS30 

t Signetics 


SN54LS30 

tTI 


SN74LS30 

Tl 


m-H 54H30 . 

t Fairchild 


74H30 

Fairchild 


in54H30 

tin 


in74H30 

in 


MC3015 

Motorola 


MC3016 

Motorola 


MC3115 

t Motorola 

120 

MC3116 

4 Motorola 


DM54H30 

t National 


DM74H30 

National 


m-s 54S30 

t Fairchild 


74S30 

Fairchild 


DM74S30 

National 


SN54S30 

t Tl 


SN74S30 

Tl 



Gates, AND/NAND (Cont’d) 

12-Input NAND Gate, Three-State 

m-s 54S134 

t Fairchild 

74S134 

Fairchild 

HD74S134 

Hitachi 

DM74S134 

National 

74S134 

Signetics 

SN54Si34 

tTI 

SN74S134 

Tl 

13-tnput NAND Gate 


m-LS 54LS133 

t Fairchild 

74LS133 

Fairchild 

m-s 54S133 

t Fairchild 

HD74S133 

Hitachi 

74S133 

Fairchild 

DM74S133 

National 

74S133 

Signetics 

SN54S133 

tTI 

SN74S133 

Tl 

Dual 4-Input NAND Gate 

\ 

: TtL 5420 

t Fairchild 

7420 

Fairchild 

‘ 9004C 

Fairchild 

9004M 

t Fairchild 

ZN7420 

Ferranti 

ZN5420 

t Ferranti 

HD2504 i 

Hitachi 

HD7420 

Hitachi 

in5420 

tin 

in7420 

in 

in9004-1 

in 

ITT9004-5 

t in 

MC5420 

t Motorola 

MC7420 

Motorola 

DM5420 

t National 

DM7420 

National 

DM9004C 

National 

5420 

t Raytheon 

7420 

Raytheon 

7420 

Signetics 

5420 

t Signetics 

SW7420 

SW 

TL7420 

Telefunken 

SN5420 

tTI 

SN7420 

Tl 

TD3420 

Toshiba 

7420 

TRW 

m-LS 9LS20C 

Fairchild 

9LS20M 

t Fairchild 

54LS20 ’ 

t Fairchild 

74LS20 

Fairchild 

DM54LS20 

t National 

DM74LS20 

National 

9LS20C 

Raytheon (210) 

9LS20M 

t Raytheon (210) 

54LS20 

t Raytheon (210) 

74LS20 

Raytheon (210) 

74LS20 

Signetics 

54LS20 

t Signetics 

SN54LS20 

tTI. 

SN74LS20 

Tl 

m-H 54H20 

t Fairchild 

' 74H20 

Fairchild 

(Continued) 
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DIGITAL— TTL (Cont’d) 


Gates, AND/NAND (Cont’d) 

Dual 4-Input NAND Gate (Continued) 

in54H20 

tin 

ITT74H20 

in 

^ MC3010 

Motorola 

MC3110 

t Motorola 

DM54H20 

t National 

DM74H20 

National 

54H20 

t Raytheon 

64R20 

t Raytheon 

74H20 

Raytheon 

74R20 

Raytheon 

54H20 

t Signelics 

74H20 

Sigr^tics 

SN54H20 

t Tl , 

SN74H20 

Tl 

m-S 54S20 

t Fairchild ' 

74S20 

Fairchild 

ZN54S20 

t Ferranti : " 

ZN74S20 

Ferranti 

HD74820 

Hitachi 

DM74S20 

National 

74S20 

Signetics - 

SN54S20 

tTI ' ; 

^ SN74S20 

Tl 

Dual 4-Input NANO Buffer 


m 5440 

t Fairphlld 

7440 

Fairchild 

9009C 

Fairchild 

9009M 

t Fairchild 

ZN5440 

t Ferranti 

ZN7440 

Ferranti 

HD2501 

Hitachi 

HD7440 

Hitachi 

in5440 

t ITT 

ITT7440 

ITT 

ITT9009-1 

tin 

nt9009-6 

in 

MC5440 

t Motorola 

MC7440 

Motorola 

DM5440 

t National 

DM7440 

National 

DM9009C 

National 

7440 

Signetics 

” 5440 

t Signetics 

SW7440 

SW 

TL7440 

Telefunken 

SN5440 

tTI 

SN7440 

Tl 

TD3440 

Toshiba 

7440 

TRW 

TTL-LS 9LS40C 

Fairchild 

9LS40M 

t‘ Fairchild 

54LS40 

t Fairchild 

74LS40 

Fairchild 

DM54LS90 

t National 

DM74LS90 

National 

dL840C 

Raytheon (223) 

9LS40M 

t Raytheon (223) 

54I.S40 

t Raytheon (223) 

74I.S4Q 

Raytheon (223) 

74LS40 

Signetics 

64LS40 

Signetics 

8N54LS40 

tTI 

(Continued) 



Gates, AND/NAND (Cont’d) 


Dual 4-tnput NAND Buffer (Continued) 

SN74LS40 

Tl 

HL-H 54H40 

t Fairchild 

74H40 

Fairchild 

in54H40 

t in 

in74H40 

in 

MC3024 

Motorola 

MC3025 

Motorola 

MC3124 

t Motorola 

MC3125 

t Motorola 

DM54H40 

t National 

DM74H40 

National 

54H40 

t Raytheon 

54H40 

t Raytheon 

74H40 

Raytheon 

74R40 

Raytheon 

54H40 

t Signetics 

74H40 

Signetics 

SN54H40 

tTI 

SN74H40 

Tl 

m-S 54S40 

t Fairchild 

74S40 

Fairchild 

HD74S40 

Hitachi 

DM74S40 

National 

74S40 

Signetics 

SN54S40 

tTI 

SN74S40 

Tl 

1 Dual 4-Input NAND Gate, Open Collector 

m 5422 

t Fairchild 

7422 

Fairchild 

HD7422 

Hitachi 

5422 

t Raytheon 

7422 

Raytheon 

TL7422 

Telefunken 

SN5422 

tTI 

SN7422 

Tl 

m-LS 9LS22C 

Fairchild 

9LS22M 

t Fairchild 

54LS22 

t Fairchild 

74LS22 

Fairchild 

DM54LS22 

t National 

DM74LS22 

National 

9LS22C 

Raytheon (212) 

9LS22M 

t Raytheon (212) 

54LS22 

t Raytheon (212) 

74LS22 

Raytheon (212) 

54LS22 

t Signetics 

74LS22 

Signetics 

SN54LS22 

tTI 

SN74LS22 

Tl 

m-H 54H22 

t Fairchild 

74H22 

Fairchild 

MC3012 

Motorola 

MC3112 

t Motorola 

DM54H22 

t National 

DM74H22 

National 

/ 54H22 

t Raytheon 

54R22 

t Raytheon 

74H22 

Raytheon 

74R22 

Raytheon 

54H22 

t Signetics 

74H22 

Signetics 

SN54H22 

tTI 

(Continued) 



MASTER SELECTION GUIDE 


Gates, AND/NAND (Cont’d) 


Dual 4-input NAND Gate, Open Collector 
(Continued) 

SN74H22 Tl 

Dual 4-Input NAND Gate, Open Collector 

HL-S 54S22 

t Fairchild 

74S22 

Fairchild 

ZN54S22 

t Ferranti 

ZN74S22 

Ferranti 

HD74S22 

Hitachi 

DM74S22 

National 

74S22 

Signetics 

SN54S22 

tTI 

SN74S22 

Tl 

Dual 5-Input NAND Gate 

m DM7092 

t National 

DM8092 

National 

Triple 3-lnpUt NAND Gate 

m 5410 

t FaIrcWld 

7410 

Fairchild 

9003C 

Fairchild 

9003M 

t Fairchild 

ZN5410 

t Ferranti 

' ZN7410 

Ferranti 

HD2507 

Hitachi 

HD7410 ^ 

Hitachi 

in5410 

t ITT 

1TT7410 

ITT 

in9003-1 

tin 

in9003-6 V 

in 

MC5410 

t Motorola 

MC7410 

Motorola 

DM5410 

t National 

DM7410 

National 

DM9003G 

National 

5410 

t Raytheon < 

. 7410 

Raytheon 

7410 

Sigrietics 

5410 

t Signetics 

. SW7410 

SW 

TL7410 

Telefunken 

SN5410 

tTI 

SN7410 

Tl 

TD3410 

Toshiba 

7410 

TRW 

m-LS 9LStOC 

Fairchild 

9LS10M 

t Fairchild 

54LS10 

t Fairchild 

74LS10 

Fairchild 

DM54LS10 

t National 

DM74LS10 

National 

9L810C 

Raytheon (210) 

9LS10M 

t Raytheon (210) 

54LS10 

t Raytheon (210) 

74LS10 

Raytheon (210) 

74LS10 

, Signetics 

54LS10 

t Signetics 

SN54LS10 

t Tl 

SN74LS10 

Tl 

m-H 54H10 

t Fairchild 

74H10 

Fairchild 

in54H10 

tin 

in74H10 

ITT 

(Continued) 
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Master Selection Guide 


IC MASTER 


DIGITAL— TTL (Cont’d) 


Function Device 

Source 

Line 

Function 

Device 

Source 

Gates, AND/NAND (Cont’d) 


Gates, AND/NAND (Cont’d) 

Triple 3-Input NAND Gate (Continued) 


Quad 2-Input NAND Gate (Continued) 

MC3005 

' Motorola 


' 

MC7400 

Motorola 

MC3106 

t Motorola 



DM5400 

t National 

DM54H10 

t National 



DM7400 

National 

DM74H10 

National 



DM9002C 

National 

54H10 

t Raytheon 



5400 

t Raytheon 

54R10 

t Raytheon 



7400 

Raytheon 

74H10 

Raytheon 



7400 

Signetics 

74R10 

Raytheon 

10 


5400 

t Signetics 

64H10 

t Signetics 



SW7400 

SW 

74H10 

SIgnetics 



TL7400 

teiefunken 

SN64H10 

tTI 



SN5400 

tTI 

SN74H10 

Tl 



SN7400 

Tl 

TTL-S 54S10 

t Fairchild 



TD3400 

Toshiba 

74S10 

Fairchild 



7400 

TRW 

HD74S10 

Hitachi 


ni-LS 

9LS00C 

Fairchild 

, DM74S10 

National 



9LS00M 

t Fairchild 

74S10 

, Signetics 



54LS00 

t Fairchild 

SN54S10 

tTI 

20 


74LS00 

Fairchild 

SN74S10 

Tl 



DM54LS00 

t National 

Triple 3-Input NAND Gate. Open Collector 



DM74LS00 

National 





9L800C 

Raytheon i 

m 5412 

t Fairchild 



8L800M 

t Raytheon i 

7412 

Fairchild 



54L800 

t Raytheon i 

2N5412 

t Ferranti 



74L80e 

Raytheon 

ZN7412 

Ferranti 



74LS00 

Signetics 

HD7412 

Hitachi 



54LS00 

t Signetics 

in54t2" 

t ITT 



SN54LS00 

tTI 

ITT7412 

in 



SN74LS00 

Tl 

' 5412 

t Raytheon 

30 




7412 

Raytheon 


m-H 

54H00 

t Fairchild 





74H00 

Fairchild 

7412 

Signetics 





5412 

t Signetics 



in54H00 

t ITT 

TL7412 

Teiefunken 



MC3000 

Motorola 

CMA^IO 

+ Tl 



MC3100 

t> Motorola 

QK\7AiO 

T II 

' Tl 



DM54HOO 

t National 





DM74H00 

National 





54H00 

t Raytheon 

m-LS DM54LS12 

t National 



54R00 

t Raytheon 

DM74LS12 

National 



74H00 

Raytheon 

9L812C 

Raytheon (212) 

40 


74R00 

Raytheon 

9L812M 

t Raytheon (212) 



54H00 

t Signetics 

54L812 

t Raytheon (212) 



74H00 

Signetics 

741.812 

Raytheon (212) 



SN54H00 

tTI 

74LS12 

Signetics 



SN74H00 

Tl 

54LS12 

t Signetics 


nL-s 

54S00 

t Fairchild 

SN54LS12 

tTI 



74S00 

t Fairchild 

SN74LS12 

Tl 



2N54S00 

t Ferranti 

TTL-H MC3007 

Motorola 



2N74S00 

Ferranti 

MC3107 

t Motorola 



HD74S00 

Hitachi 

Quad 2-Input NANO Gate 


50 


DM74S00 

National 

m 5400 

t Fairchild 



74S00 

Signetics 

7400 

Fairchild 



SN54S00 

OKty AOf\f\ 

tTI 

Tl 

9002C 

Fairchild 



OlM/^4oUU 

11 

9002M 

t Fairchild 


Quad 2-input NAND Buffer 


2N5400 

t Ferranti 


ni 

5437 

t Fairchild 

2N7400 

Ferranti 



7437 

Fairchild 

HD2503 

Hitachi 



2N5437 

t Ferranti 

HD7400 

Hitachi 



ZN7437 

Ferranti 

in5400 

tin 



HD2552 

Hitachi 

in7400 

in 

60 


in5437 

tin 

ITT9002-1 

tin 



1177437 

ITT 

in9002-5 

in 



MC6437 

t Motorola 

MC5400 

t Motorola 



MC7437 

Motorola 

(Continued) 




(Continued) 



Function Device 

Source 

Gates, AND/NAND 

(Cont’d) 


Quad 2-Input NAND Buffer (Continued) 

DM5437 

t National 

DM7091 

t National 

DM7437 

National 

DM8091 

National 

7437 

Signetics 

5437 

t Signetics / 

SW7437 

SW 

TL7437 

Teiefunken 

SN5437 

tTI 

SN7437 

Tl 

TD3437 

Toshiba 

7437 

TRW 

TTL-LS 9LS37C 

Fairchild 

9LS37M 

t Fairchild 

54LS37 

t Fairchild 

74LS37 

Fairchild 

DM54LS37 

t National 

DM74LS37 

National 

9L837C 

Raytheon (223) 

9LS37C 

t Raytheon (223) 

54LS37 

t Raytheon (223) 

74L837 

Raytheon (223) 

74LS37 

Signetics 

54LS37 

t Signetics 

SN54LS37 , 

tTI 

SN74LS37 

Tl 

TTL-S SN54S37 

tTI 

SN74S37 

Tl 

74S37 

Signetics 

54S37 

t Signetics 

Quad 2-input NAND Gate, Qpen Collector 

TTL 5401 

t Fairchild 

5403 

t Fairchild 

7401 

Fairchild 

7403 

Fairchild 

9012C 

Fairchild 

9012M 

t Fairchild 

ZN5401 

t Ferranti 

2N7401 

Ferranti 

HD2509 

Hitachi 

HD2528 

Hitachi 

HD7403 

Hitachi 

in5401 

tin 

ITT5403 

tin 

ITT7401 

in 

ITT7403 

in 

MC5401 

t Motorola 

MC5403 

t Motorola 

MC7401 

Motorola 

MC7403 

Motorola 

DM5401 

t National 

DM5403 

t National 

DM7401 

National 

DM7403 

National 

DM9012C 

National 

5401 ' 

t Raytheon 

7401 

Raytheon 

5403 

t Raytheon 

7403 

Raytheon 

5401 

t Signetics 

. 5403 

t Signetics 


Line 


70 


80 


90 


100 


110 


120 


130 


140 


150 


160 


170 


180 


190 


t Military Temperature Range (-56 ®C to 125®C) 

186 


Bold face Indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


DIGITAL— TTL (Cont’d) 


Function 


(Continued) 


TTL-LS 


TTLrH 


Device 

Source 

ND/NAND (Cont’d) 

NAND Gate, Open Collector 

7401 

Signetics 

7403 

Signetics 

SW7401 

SW 

SW7403 

SW 

TL7401 

Telefunken 

TL7401S1 

Telefunken 

TL7401S3 

Telefunken 

TL7403 

Telefunken 

TL7403S1 

Telefunken 

TL7403S2 

Telefunken 

SN5401 

t,Ti 

SN5403 

tTI 

SN7401 

Tl 

SN7403 

Tl 

TD3401 

Toshiba 

TD3403 

Toshiba 

7401 

TRW 

7403 

TRW 

9LSQ3C 

Fairchild 

9LS03M 

t Fairchild 

64LS01 

t Fairchild 

74LS01 

Fairchild 

54LS0r 

t Fairchild 

74LS03 

Fairchild 

DM54LS01 

t National 

DM74LS01 

National 

DM54LS03 

t National 

DM74LS03 

National 

9LS01C 

Raytheon (212) 

9L801M 

t Raytheon (212) 

54LS01 

t Raytheon (212) 

74L801 

Raytheon (212) 

54L803 

t Raytheon (212) 

9LS03C 

Raytheon (212) 

9L803M 

t Raytheon (212) 

74L803 

Raytheon (212) 

74LS01 

Signetics 

74LS03 

Signetics 

74LS38 

Signetics 

54LS01 

t Signetics 

54LS03 

t Signetics 

54LS38 

t Signetics 

SN54LS01 

tTI 

SN74L801 

Tl 

SN54LS03 

tTI 

SN74LS03 

Tl 

54H01 

t Fairchild 

74H01 

Fairchild 

ITT54H01 

tin 

ITT74H01 

in 

MC3004 

Motorola 

MC3104 

t Motorola 

DM54H01 

t National 

DM74H01 

National 

54H01 

t Raytheon 

74H01 

Raytheon 

54H03 

t Raytheon 

74R03 

Raytheon 

54H01 

t Signetics 

74H01 

Signetics 

SN54H01 

tTI 

SN74H01 

Tl 


Line 

Function 

Device 

Source 

Line 

Function 

Device 

Source 


Gates, AND/NAND (Cont’d) 


Gates, AND/NAND (Cont’d) 


Quad 2-input NAND Gate, Open Collector 


Quad 2-input NAND Buffer, Open Collector, 


(Continued) 




to 15v (Continued) 



m-s 

54S03 

t Fairchild 

70 


54LS26 

t Signetics 



74S03 

Fairchild 



SN54LS26 

tTI 



ZN54S03 

t Ferranti 



SN74LS26 

Tl 



ZN74S03 

Ferranti 


Quad 2-Input NAND Buffer, Three-State 



HD74S03 

Hitachi 


m 

DM7099 

t National 



PM74S03 

National 



DM8099 

National 

10 


74S03 

Signetics 







SN54S03 

tTI 


Gates. AND-OR/AND-OR-Invert 



SN74S03 

Tl 










Dual 2-4 Input AND/OR Gate 



Quad 2-inDut NAND Buffer. Ooen Collector 










m-s 

9S42C \ 

^ Fairchild 


m 

5438 

t Fairchild 

80 


9S42M 

Fairchild 



7438 

Fairchild 







7439 

Fairchild 


2-2-2-3-lnput AND-OR Gate, Expandable 



ZN5438 

t Ferranti 


m-H 

54H52 

t Fairchild 



ZN7438 

Ferranti 



74H52 

Fairchild 

20 


HD2544 

Hitachi 



MC3031 

Motorola 



in5438 

t in 



MC3131 

t Motorola 



in7438 

ITT 



DM54H52 

t National 



MC5438 

t Motorola 



DM74H62 

Natfonai 



MC7438 

Motorola 



54H52 

t Signetics 



DM5438 

t National 

90 


74H52 

Signetics 



DM7438 

National 



SN54H52 

tTI 



7438 

Signetics 



SN74H52 

Tl 



7439 

Signetics 


2-2-2-3-input AND-OR-tnvert Gate, 



5438 

t Signetics 


Expandable 



30 


5439 

t Signetics 


/ ttl 

9008C 

Fairchild 



SW7438 

SW 



9008M 

t Fairchild 



TL7438 

Telefunken 



ITT9008-1 

t ITT 



SN5438 

tTI 



in9008-5 

in 



SN7438 

Tl 



DM9008C r 

Nafionai 



TD3438 

Toshiba 

100 


■ 




7438 

TRW 


4-Wide 2-lnput AND-OR-Invert Gate 


m-LS 

9LS38C 

Fairchild 


m 

6454 

t Fairchild 



9LS38M 

t Fairchild 



7454 

Fairchild 



54LS38 

t Fairchild 



ZN5454 

t Ferranti 

40 


74LS38 

Fairchild 



ZN7454 

Ferranti 



9L838C 

Raytheon (226) 



HD2514 

Hitachi 



9L838M 

t Raytheon (226) 



HD7454 

Hitachi 



54L838 

t Raytheon (226) 



in5454 

tin 



74L838 

Raytheon (226) 



it T7454 

in 



DM54LS38 

f National 

110 


MC5454 

t Motorola 



DM74LS38 

National 



MC7454 

Motorola 



74LS38 

Signetics 



DM5454 

t National 



54LS38 

t Signetics 



DM7464 

National 



SN54LS38 

tTI 



7454 

Signetics 



SN74LS38 

, Tl 



5454 

t Signetics 

50 

TTL-S 

SN54S38 

tTI 



SW7454 

sU 



SN74S38 

Tl 



TL7454 

Telefunken 



74S38 

Signetics 



SN5454 

t Tl 



54S38 

t Signetics 



SN7454 

Tl 







7454 

TRW 


Quad 2-Input NAND Buffer. Open Collector. 

120 





to 15v 




4-Wide 2-2-3-3-lnput AND-OR-tnvert Gate 


m-LS 

54LS26 

, t Fairchild 


m-LS 

9LS64C 

Fairchild 



74LS26 

Fairchild 



9LS54M 

t Fairchild ^ 



DM54LS26 

t National 



54LS54 

t Fairchild 

60 


DM74LS26 

National 



74LS54 

Fairchild 



54LS26 

t Raytheon (222) 



DM54LS54 

t Nationei 



74LS26 

Raytheon (222) 



DM74LS54 

National 



9L826C 

RqrOiMn (222) 



TL7454 

Telefunken 



9LS26M 

t Raytheon (222) 



54L854 

t Raytheon (230) 



74LS26 

Signetics 

130 


9LS54C 

Raytheon 



(Continued) 



(Continued) 



Line 


140 


160 


160 


170 


180 


190 



t Military Temperature Range (-SS^C to t25®C) 
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IC MASTER 


DiQITAL~TTL (Corit’d) 


Gates, AND-OR/AND‘OR-lnvert 

(Cont'd) 


Gates, AND-QR/AND-OR-Invert 

(Cont’d) 


4-Wide 2-2-3-3-lnput ANO-OR-Invert Gate 
(Continued) 


9L854M 

t Raytlwon (230) 


74L854 

RajIlMOii (230) 


74LS54 

Signetics 


54LS54 

t Signetics 


SN54LS54 

t Tl 


SN74LS64 

Tl 

2-2-2-3-lnput AND-OR-invert Gate 

m-H 

54H54 

t Fairchild 


74H54 

Fairchild 


in54H54. 

tin 


in74H54 

in 


MC3033 

Motorola 


MC3133 

t Motorola 


DM54H54 

t National 


DM74H54 

National 


64H54 

t Signetics 


74H54 

Signetics 


SN54H54 

t Tl 


SN74H54 

Tl 

4-Wide 2-Input AND-OR-invert Gate, \ 

Expandable 

TTL 

5453 

t Fairchild 


7453 

Fairchild 


ZN5453 

t Ferranti 


ZN7453 

Ferranti 


HD2512 

Hitachi ^ 


HD2578 

Hitachi 


HD7453 

Hitachi 


in5453 

tin 


ITT7453 ' 

in 


MC5453 

t Motorola 


MC7453 

Motorola 


DM5453 

t National 


DM7453 

National 


7453 

Signetics 


5453 

t Signetics 


SW7463 

SW 


TL7453 

Telefunken 


SN5453 

tTi 

( 

SN7453 

Tl 


7453 

TRW 

2-2-2-3-lnput AND-OR-Invert Gate, 

Expandable 

HL-H 

54H53 

t Fairchild 


74H53 

Fairchild 


in54H53 

tin 


in74H53 

in 


MC3032 

Motorola 


MC3132 

t Motorola 


DM54H53 

t National 


DM74H53 

National 


54H63 

t Signetics 


74H53 

Signetics 

I 

SN54H53 

tTI 


SN74H53 

Tl 

4-2-3-2-lnput AND-OR-Invert Gate 

TTL-H 

54R64 

t Raytheon 


74R64 

Raytheon 

TTL-S 

54S64 

t Fairchild 


74S64 

t Fairchild 


(Continued) 



4-2-3-2-lnput AND-OR-Invert Gate 
(Continued) 

HD74S64 Hitachi 

DM74S64 National 

74S64 t Signetics 

SN54S64 Tl 

SN74S64 Tl 

4-2-3-2-lnput AND-OR-Invert Gate, Open 

Collector 



ni-H 

54R65 

t Raytheon 


74R65 

Raytheon 

HL-S 

54S65 

t Fairchild 


74S65 

t Fairchild 


HD74S65 

Hitachi 


DM74S65 

National 


74S65 

Signetics 


SN54S65 

tTI 


SN74S65 

Tl 

Dual 2-Wide 2-Input AND-OR-tnvert Gate 

ni 

5451 

t Fairchild 


7451 

Fairchild 


ZN7451 

Ferranti 


ZN5451 

t Ferranti 


HD2505 

Hitachi 


HD7451 , 

Hitachi 


ITT5451 

tin 


in7451 

in 


MC5451 

t Motorola 


MC7451 

Motorola ‘ 


DM5451 

t National 


DM7451 

National 


7451 

Signetics 


5451 

t Signetics 


SW7451 

SW 


TL7451 

Telefunken 


SN5451 

tTI 


SN7451 

Tl 


TD3451 

Toshiba 


7461 

TRW 

Dual 2-Wide 2-Input AND-OR Invert Gate 

ni-H 

54H51 

t Fairchild 


74H51 

Fairchild 


in54H51 

t in 


in74H51 

in 


MC3023 

Motorola ' 


MC3123 

t Motorola 


DM54H51 

t National 


DM74H51 

National 

1 

54H51 

t Signetics 


74H51 

Signetics 


SN54H51 

tTI 


SN74H51 

Tl 

m-s 

54S51 

t Fairchild 


74S51 

Fairchild 


DM74S51 

National 


74S51 

Signetics 


SN54S51 

tTI 


SN74S51 

Tl 


Function Device 

Source 

Line 

Qates^ AND-OR-Invert (Cont’d) 


Dual 2-Wide 2/3-input AND-OR-invert Gate 


m-LS 9LS51C 

Fairchild 


9LS51M 

t Fairchild 

130 

54LS51 

t Fairchild 


74LS61 

Fairchild 


DM54LS51 

t National 


DM74LS51 

National 


9L851C 

Raytheon (230) 


9LS51M 

t Raytheon (230) 


S4LS51 

t Raytheon (230) 


74LS51 

Raytheon (230) 


74LS51 

Signetics 


54LS51 

t Signetics 

140 

SN54LS51 

tTl 


SN74LS51 

Tl 


1 2-Wide, 4-input AND-OR-invert Gate 


TTL-LS 9LS55C 

Fairchild 


9LS55M 

f Fairchild 


54LS55 

t Fairchild 


74LS55 

Fairchild 


DM54LS55 

t National 


DM74LS55 

National 


9LSS5C 

Raytheon (230) 

150 

9LS55M 

t Raytheon (230) 


54LS55 

t Raytheon (230) 


74LS55 

Raytheon (230) 


74LS56 

Signetics 


54LS55 

t Signetics 


SN54LS55 

tTi 


SN74LS55 

Tl 


1 2-Wlde, 4-Input AND-OR-lnvert Gate, 


Expandable 



HL-H 54H55 

t Fairchild 

160 

74H55 

Fairchild 


MC3034 

Motorola 


MC3134 

t Motorola 


DM54H55 

t National 


DM74H65 

National 


54H55 

t Signetics 


74H55 

Signetics 


SN54H55 

tTl 


SN74H55 

Tl 


1 Dual 2-Wide 2-input AND-OR-lnvert Gate 

170 

(one gatris expandable) 



ni 5460 

t Fairchild 


7450 

Fairchild 


6460 

t Fairchild 


7460 

Fairchild 


9005C 

Fairchild 


9005M 

t Fairchild 


ZN5450 

t Ferranti 


ZN7450 

Ferranti 


HD2506 

Hitachi 

180 

HD7450 

Hitachi 


ITT5450 

tin 


in7450 

in 


V in9005-1 

tin 


in9005-5 

in 


MC5460 

t Motorola 


MC7450 

Motorola 


DM6450 

t National 


DM7450 

National 


DM9005C 

National 

190 

(Corltlnued) 




t Military Temperature Range (-55° C to 125°C) 


Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


DIGITAL— TTL (Cont’d) 


Function Device 

Source 

Line 

Function Device 

Source 

Line 

Function Device 

Source 

Line 

Gates, AND-OR-Invert (Cont’d) 


Gates, Exeiusivo OR/NOR 


Gates, Exclusive OR/NOR 

130 

Dual 2-Wide 2-Input AND-OR-Invert Gate 


(Cont’d) 



(Cont’d) 



(one gate is expandable) (Continued) 


Quad 2-input Exclusive-OR Gate (Continued) 


Quad 2-Input Exciusive-OR Gate, Open 


7450 

Signetics 


DM5486 

National 


Collector (Continued) 



5450 

t Signetics 


DM7486 ' 

National 


54LS136 

Fairchild 


SW7450 

SW 


5486 

t Raytheon 

70 

74LS136 

Fairchild 


TL7450 

Teiefunken 


7486 

Raytheon 


9LS136C 

Rayth^ (^) 


SN5450 

tTI 


RC8241 

Raytheon 


9L8136M 

t Raytheon (253) 


SN7450 

Tl 


RM8241 

t Raytheon 


54LS136 

t Raytheon (253) 


TD3450 

Toshiba 

10 

7486 

Signetics 


74LS136 

Raytheon (253) 


7450 

TRW 


N8241 

Signetics 


74L$136 

Signetics 

140 

m-H 54H50f 

t Fairchild 


5486 

t Signetics 


54LS136 

t Signetics 


74H50 

Fairchild 


S8241 

t Signetics 


SN54LS136 

tTI 


ITT54H50 

tin 


SW7486 

SW 


SN74LSt36 

Tl 


in74H50 

in 


^ TL7486 

Teiefunken 


m-S DM74S136 

National 


MC3020 

Motorola 


; SN5486 

tTI 

80 

Quad 2-lnDut Exclusive NOR Gate 


MC3120 

t Motorola 


SN7486 

Tl 





DM54H50 

t National 


7486 



m-H MC3022 

Motorola 


DM74H50 

National 


nL-L8 9LS86C 

Fairchild 


MC3122 

t Motorola 


64H50 

t Signetics 

20 

9LS86M 

t Fairchild 


Quad 2-input Exclusive NOR Gate, Open 


74H50 

Signetics 


54LS86 

t Fairchild 


uoiiector 



SN54H50 

tTI 


74LS86 

Fairchild 


HI 9386C 

Fairchild 

150 

SN74H50 

Tl 


9L$86C 

Raytheon (242) 


9386M 

t Fairchild 


Dual 4-input Expander (for 54/7423. 54/ 


9L$86M 

t Raytheon (242) 


MC7242 

Motorola 


7450,54/7453) 



74LSW 

Raytheon (242) 


MC8242 

t Motorola 


m 5460 

t Fairchild 


54L886 

t Raytheon (242) 

90 

RC8242 

Raytheon 


7460 

Fairchild 


dLS386C 

Raytheon (242) 


RM8242 

t Raytheon 


ZN5460 

t Ferranti 


9LS386M 

t Raytheon (242) 


N8242 

Signetics 


ZN7460 

Ferranti 


S4I.8386 

t Raytheon (242) 


S8242 

t Signetics 


HD2502 

Hitachi 

30 

74LS3W 

Raytheon (242) 


m-LS 9LS266C 

. Fairchild 


HD7460 

Hitachi 


74LS86 

Signetics 


9LS266M 

t Fairchild 


in5460 

tin 


54LS86 

t Signetics 


64LS266 

t Fairchild 

160 

in7460 

in 


74LS386 

Signetics 


74LS266 

Fairchild 


MC5460 

t Motorola 


64LS386 

t Signetics 


9LS266C 

Raytheon (253) 


MC7460 

Motorola 


SN54LS86 

tTI 


9LS266M 

t4taytheon (253) 


DM5460 

t National 


SN74LS86 

Tl 

100 

54LS268 

t Raytheon (253) 


DM7460 

National 


SN54LS386 

tTI 


74LS266 

Raytheon (253) 


7460 

Signetics 


SN74I,S386 

Tl 


74LS266 

Signetics 


5460 

t Signetics 


m-H MC3021 

Motorola 


54LS266 

t Signetics , 


SW7460 

SW 

40 

MC3121 

t Motorola 


SN54LS266 

tTI 


TL7460 

Teiefunken 


m-S 54S86 

t Fairchild 


SN74LS266 

Tl 


SN5460 

tTI 


74S86 

Fairchild 


m-H N82S42 

Signetics 

170 

SN7460 

Tl 


HD74S86 

Hitachi 


Quad 2-input OR/NOR Gate 



TD3460 

Toshiba 


DM74S86 

National 


m-S 54S136 

t Fairchild 


7460 

TRW 


N82S41 , 

Signetics 


74S135 

Fairchild 


Dual 4-input Extender (for 9005, 9008) 


74S86 

Signetics 

110 

^ HD74S135 

Hitachi 


.HI 9006C 

Fairchild 


64S86 

t Signetics 


DM74S135 

National 


9006M 

t Fairchild 


SN54S86 

tTI 


74S135 

Signetics 


DM9006C 

National 


SN74S86 

Tl 


SN54S135 

tTI 





Quad 2-liiput Exclusive OR Gate (two of the 


SN74S135 

Tl 


Qate8» Exclusive OR/NOR 

50 

outputs are complemented) 






Quad 2-input ExciusIve-OR Gate 


m ^ 9014C 

Fairchild 


Gates, OR/NOR 



m 5486 

t Fairchild 


9014M 

t Fairchild 


Quad 2-tnput OR Gate 


180 

7486 

Fairchild 


Quad 2-input Exciusive-OR Gate, Open 


m 5432 

t Fairchild 


, ZN5486 

t Ferranti 


Collector 



7432 

Fairchild 


ZN7486 

Ferranti 


m HD74136 

Hitachi 

120 

ZN5432 

t Ferranti 


HD2526 

Hitachi 


54136 

t Raytheon 


ZN7432 

Ferranti 

) 

HD7486 

Hitachi 


74136 

Raytheon 


HD7432 

Hitachi 


ITT5486 / 

tin 


TL74136 

Teiefunken 


in5432 

tin 


ITT7486 

in 


SN54136 

tTI 


1177432 

in 


MC5486 

t Motorola , 

60 

SN74136 

Tl 


DM5432 

t National 


MC7241 

Motorola 


74136 

TRW 


DM7432 

National 


MC7486 

Motorola 


m-LS. ^ 9LS136C 

Fairchild 


7432 

Signetics 

190 

MC8241 

t Motorola 


9LS136M 

t Fairchild 


5^432 

t Signetics 


(Continued) 



(Continued) 
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IC MASTER 


DIGITAL— TTL (Cont’d) 


CD 


Function 

Device 

Source 

Gat0s, 

OR/NOR (Cont’d) 

Quad 2-Input OR Gate (Continued) 


TL7432 

Telefunken 


SW7432 

SW 


SN5432 

tTI 


SN7432 

Tl 

m-LS 

9LS32C 

Fairchild 


9LS32M 

t Fairchild 


54LS32 

t Fairchild 


74LS32 

Fairchild 


PM54LS32 

t National 


DM74LS32 

National 


9L832C 

Raytheon (225) 


9L832M 

t Raytheon (225) 


54L832 

t Raytheon (225) 


74L832 

Raytheon (225) 


74LS32 

Signetics 


54LS32 

t Signetics 


SN64LS32 

tTI 


SN74LS32 

Tl 

m-s 

54S32 

t Fairchild 


74S32 

Fairchild 


SN54S32 

tTI 


SN74S32 

Tl 

2-2-2-4 Input NOR Gate 


m 

9015C 

Fairchild 


9015M 

t Fairchild 

Dual 44nput NOR Gate, with Strobe 

TTL 

5425 

t Fairchild 


7425 

Fairchild 


ZN5425 

t Ferranti 


ZN7425 

Ferranti 


in5425 

tin 


in7425 

in 


bM5425 

t National 


DM7425 

National 


SW7425 

SW 


TL7425 

Telefunken 


SN5425 

tTI 


SN7425 

Tf 

Dual 4-input NOR Gate, with Strobe, 

Expandable (see 54/7460 Expander) 

m 

5423 

t Fairchild 


7423 

Fairchild 


DM5423 

t National 


DM7423 

National 


SW7423 

SW 


TL7423 

Telefunken 


SN5423 

tTI 


SN7423 

Tl 

Dual S^lnput NOR Gate 


HL-LS 

54LS260 

t Fairchild 


74LS260 

Fairchild ' 


74LS260A 

Signetics 


54LS260A 

t Signetics 


DM74S260 

National 


74S260 

Signetics 


54S260 

t Signetics 

Dual 5-input NOR Gate 


TTL-S 

SN54S260 

tTI 


SN74S260 

Tl 


Function Device 

Source 

Line 

Gates, OR/NOR (Cont’d) 


Triple 3-Input NOR Gate 



nL 5427 

t Fairchild 


7427 

Fairchild 


ZN5427 

t Ferranti 


ZN7427 

Ferranti 


HD7427 

Hitachi 


DM5427 

t National 


DM7427 

National 

70 

7427 

Signetics 


SW7427 

SW 


TL7427 

Telefunken 


SN5427 

tTI 


SN7427 

Tl 


m-LS 9LS27C 

Fairchild 


9LS27M 

t Fairchild' 


54LS27 

t Fairchild 


74LS27 

Fairchild 


DM54LS27 

t , National 

80 

DM74LS27 

National 


9L827C 

Raytheon (214) 


9L827M 

t Raytheon (214) 


54L827 

t Raytheon (214) 


74LS27 

Raytheon (214) 


74LS27 

Signetics 


54LS27 

t Signetics 


SN54LS27 

tTI 


SN74LS27 

Tl 


1 Quad 2-Input NOR Gate (54/7428 devices 

90 

are also buffers) 



nL 5402 

t Fairchild 


7402 

Fairchild 


ZN5428 

t Ferranti 


ZN7428 

Ferranti 


HD2511 

Hitachi 


HD7402 

Hitachi 


in5402 

tin 


in7402 

in 


in5428 

tin 

100 

in7428 

in 


MC5402 

t Motorola 


MC7402 

Motorola 


DM5402 

t National 


DM7402 

National 


7402 

Signetics 


5402 

t Signetics 


7428 ' 

Signetics 


SW7402 

SW 


TL7402 

Telefunken 

110 

TL7428 , 

Telefunken 


SN5402 

tTI 


SN5428 

tTI 


SN7402 

Tl 


SN7428 

, Tl 


7402 

TRW 


m-LS 9LS02C 

Fairchild 


9LS02M 

t Fairchild 


54LS02 

t Fairchild 


74LS02 

Fairchild 

120 

DM54LS02 

t National 


DM74LS02 

National 


9LS02C 

Raytheon 


9L802M 

t Raytheon (214) 


54L802 

t Raytheon (214) 


(Continued) 




Function Device 

Source 

Gates, OR/NOR (Cont’d) 

Quad 2-lnput NOR Gate (54/7428 devices 
are also buffers) (Continued) 

74LS02 

Raytheon (214) 

9L828C 

Raytheon (223) 

9L828M 

t Raytheon (223) 

S4LS28 

t Raytheon (223) 

74L828 

Raytheon (223) 

74LS02 

Signetics 

^ S54LS02 

t Signetics 

74LS28 

Signetics 

S54LS28 

t Signetics 

SN54LS02 

tTI 

SN74LS02 

Tl 

SN54LS28 

tTI 

SN74LS28 

Tl 

nL-S 54S02 

t Fairchild 

74S02 

Fairchild 

DM74S02 

National 

74S02 

Signetics 

54S02 

t Signetics 

, SN54S02 

t Tl 

SN74S02 

Tl 

1 Quad 2-lnput NOR Buffer, Open Collector 

m in5433 

t ITT 

in7433 

ITT 

7433 

Signetics 

TL7433 

Telefunken 

SN5433 

tTI 

SN7433 

Tl 

54LS33 

t Fairchild 

74LS33 

Fairchild 

m-LS 54L833 

t Raytheon (226) 

9LS33C 

Raytheon (226) 

, 9L833M 

t Raytheon (226) 

74L833 

Raytheon (226) 

74LS33 

Signetics 

54LS33 

t Signetics 

SN54LS33 

tTI 

SN74LS33 

Tl 

Quad 2-lnput OR Gate 


TTL-H MC3003 

Motorola 

' MC3103 

t Motorola 

Quad 2-input NOR Gate 


m-H MC3002 

Motorola r 

MC3102 

t Motorola 

54R02 

t Raytheon 

74R02 

Raytheon 

Gates Miscellaneous 

Quad Inverter and Dual 2-input NAND Gate 

HL DM7090 

t National 

DM8Q90 

National 

Dual Majority Logic Gate 


m MC4062 

Motorola 

Latches 

8-bit Addressable Latch, with Clear 

TTL 9334C 

AMD 

9334M 

t AMD 

SN54259 

t AMD 

SN74259 

AMD 

(Continued) 
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DIGITAL— TTL (Cont’d) 


Function Device 

Source 

Latches (Cont’d) 

8-bit Addressable Latch, with Clear 

(Continued) 

9334C 

Fairchild 

9334M 

t Fairchild 

DM8334 

National 

DM9334 

t National 

N9334 

Signetics 

SN54259 

t Tl 

SN74259 

Tl 

TTL^LS 54LS259 

t Fairchild 

74LS259 

Fairchild 

SN54LS259 

tTI 

SN74LS259 

Tl 

Dual 4-bit Addressable Latch 

TTL-LS 54LS255 

t Fairchild , 


74LS255 


Fairchild 


8-bit Latch, Three-State (input and output 
through the same pins) 


TTL 


PM7553 

OM8553 


t National 
National 


8-bit Latch, Transparent, D Type, Three- 
State 


TTL-LS SN54LS363 

tTI 

SN74LS363 

Tl 

SN54LS373 

t Tl 

SN74LS373 

Tl 

HL-S SN54S373 

tTI 

SN74S373 

Tl 

SN548412 

tTI 

SN74S412 

Tl 

6-blt Latch (Independent 2 and 4-bit) 

m-S 3404 

Intel 

Dual 4-bit Latch 


TTL MC54100 

t Motorola 

MC74100 

Motorola 

74100 

Signetics 

54100 ' 

t Signetics 

SW74100 

SW 

TL74100 

Telefunken 

SN54100 

tTI 

SN74100 

Tl 

Dual 4-bit Latch with Clear 


m 9308C 

AMD 

9308M 

tAMD 

9308C 

FaircWld 

9308M 

t Fairchild 

54116 

t Fairchild 

74116 

Fairchild 

ITT9308-1 

tin 

in9308-6 

in 

MC8308 

Motorola 

MC9308 

t Motorola 

RM9308 

t Raytheon 

FK)9308 

Raytheon 

74116 

Signetics 

TL74116 

Telefunken 

SN293dB 

Tl 

SN39308 

t tl 

SN54116 

tTI . 

SN74116 

Tl 


10 


20 


30 


40 


60 


60 


Source 


Line 


Latches (Cont’d) 


Quad Multifunction Latch 

TtL 9314C 

9314M 

9314C 

9314M 

MG$314 

MC9314 

AMD 
t AMD 

Fairchild 
t Fairchild 
Motorola 
t Motorola 

Quad Bistable Latch, Single Output 

nL 5477 

t Fairchild 

7477 

Fairchild 

MC5477 

t Motorola 

MC7477 

Motorola 

7477 

Signetics 

5477 

t Signetics 

SN5477 

tTI 

SN7477 

Tl 

nL-LS 54LS77 

t Fairchild 

74LS77 

Fairchild 

DM74LS77 

National 

SN54LS77 

tTI 

SN74LS77 

Tl 

Quad Bistable Latch, Complementary 

Outputs 


TTL 54t4 

t Fairchild 

7475 

Fairchild 

ZN5474 

t Ferranti 

2N7475 

Ferranti 

HD2517 

Hitachi 

HD7475 

Hitachi 

in5475 

tin 

in7475 

in 

^ MC5476 

t Motorola 

MC7476 ^ 

Motorola 

DM5475 

t National 

DM7475 

National 

7475 

Signetics 

5475 

t Signetics 

N8275 

Signetics 

SW7475 

SW 

TL7475 

Telefunken 

SN5474 

tTI 

SN7475 

Tl 

TD3475 

Toshiba 

7475 

TRW 

m-LS 54LS75 

t Fairchild 

74LS75 

Fairchild 

DM64LS75 

t National 

DM74LS75 

National 

74LS75 

Signetics 

54LS75 

t Signetics 

SN54LS75 

tTI 

SN74LS75 

Tl 

SN54LS375 

tTI„ 

SN74LS376 

Tl 

Quad Set-Reset Latch 

nL 54279 

t Fairchild 

74279 

Fairchild 

54279 

t Signetics 

74279 

Signetics 

TL74279 

Telefunken 

SN54279 

t Tl 

SN74279 

(Continued) 

Tl 


70 


90 


100 


110 


120 


Function 


Device 


Source 


Latehels (Cont’d) 


Line 


Quad Set-Reset Latcb (Continued) 

nL-LS 9LS279C Fairchild 

9LS279M t Fairchild 

54LS279 t Fairchild 

74LS279 Fairchild 

DM54LS279 t National 

DM74LS279 National 

SN54LS279 t Tl 

SN74LS279 Tl 

./ ' \ 

Hex Set-Reset Latph (Common Re^t) 

m ZN64118 

t, Ferranti 

ZN54119 

t Ferranti 

ZN74118 

FerrOnti 

ZN74119 

Ferranti 

in64118 

tin 

ITT74118 

in 

TL74118 

Telefunken 

TL74119 

Telefunken 

Memories 


For additional information on these and 

larger nL compatable memories, see the 

Master Selection Guide-Memory section 

8-blt Multiport Register (RAM with 

simultaneous Read/Write) 

m 9338C 

AMD 

9338M 

tAMD 

9338C 

Fairchild 

9338M 

t Fairchild 

16-btt Active Element Memory 

m 93407C 

Fairchild 

93407M 

t Fairchild 

HM2501 

Hitachi 

MC4004 

Motorola 

MC4005 

Motorola 

MC4304 

t Motorola 

MC4305 

t Motorola 

5481 

t Raytheon 

7481 

Raytheon 

TL7481 

Telefunken 

SN5481A 

tTI 

SN7481A 

Tl 

7481 

TRW 

1(B-blt Active Element Memory, Gated Write 

nL MC7484 

Motorola 

TL7484 

Telefunken 

- SN5484A 

t tl 

SN7484A 

Tl 

16-bit (4x4) Register File, Simultaneous 

Read/Write, Open Collector 

nL 54170^ 

t Fairchild 

74170 

Fairchild 

ZN54170 

t Ferranti 

ZN74170 

Ferranti 

HD2540 

Hitachi 

DM74170 

National 

54170 

t Raytheon 

74170 

Raytheon 

74170 

Signetics 

54170 

t Signetics 

TL74170 

Telefunken 

SN54170 

tTI 

(Continued) 


130 


140 


150 


170 


180 
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IC MASTER 


DIGITAL— TTL (Cont’d) 


Line 

Function 

Device 

Source 

Line 

Function 

Device 

Source 


Muitlplexera 


Multiplexers (Cont’d) 


Quad 2-input Multiplexer, Non-inverting 


Quad 2rlnput Multiplexer, Nonrlnverting 


TTL 

9322C 

AMD 


(Continued) 





9322M 

t aMd 



DM74S157 

National 



SN54157 

t AMD 



74S157 

Signetics 



SN74167 

AMD 



N82S33 

Signetics 



9322C 

Fairchild ' 



SN54S157 

tTI 



9322M 

t Fairchild 

70 


Sn74Si57 

Tl 



54157 

t Fairchild 


Quad 2-Input Multiplexer, (Three-State 54/ 

10 


74157 

Fairchild 







ZN54157 

t Ferranti 


HL 

DM7123 

National 



ZN74157 

Ferranti 



DM8123 

t National 



HD74157 

Hitachi 


Quad 2-Input Multiplexer with Storage 



ITT9322-1 

ITT 


HL 

54298 

t Fairchild 



in9322-5 

ITT 



74298 

Fairchild 



ITT74157 

ITT 



74298 

Signetics 



in54157 

t ITT 



54298 

t Signetics 



MC9322 

t Motorola 

80 


TL74298 

Telefunken 



MC8322 

Motorola 



SN54298 

tTI 

20 


MC54157 

t Motorola 



SN74298 

Tl 



MC74157 

Motorola 







DM8322 

National 


Quad 2-Input Digital Multiplexer (Suitable for 



DM9322 

t National 


Driving Adders, Registers 




DM54157 

t National 


HL 

MC7266 

Motorola 



DM74157 

National 



MC8266 

t Motorola 



RC8233 

Raytheon 



RC8266 

Raytheon 



RM8233 

t Raytheon 



RM8266 

t Raytheon 



RC9322 

Raytheon 

90 


N8266 

Signetics 



RM9322 

t Raytheon 



S8266 

t Signetics 

30 


54157 

t Raytheon 


HL-S 

N82S33 

Signetics 



74157 

Raytheon 



N82S66 

Signetics 



N8233 

Signetics 


Quad 2-Input Multiplexer, Open Collector (for 



S8233 

t Signetics 


adder, register input) 




74157 

Signetics 


TTL 

MC7267 

Motorola 



54157 

t Signetics 



MC8267 

t Motorola 



SW74157 

SW 



RC8267 

Raytheon 



TL74157 

Telef unken 



RM8267 

t Raytheon 



SN54157 

tTI 

100 


N8267 

Signetics 



SN74157 

Tl 



S8267 

t Signetics 


HL-LS 

AM25LS157C 

AMD 


HL-S 

N82S34 

Signetics 

40 


AM25LS157M 

AMD 



N82S67 

Signetics 



SN54LS157 

t AMD 







SN74LS157 

AMD 


Quad 2-input Multiplexer, inverting 



9LS157C 

Fairchild 


TTL 

54158 

t Raytheon 



9LS157M 

t Fairchild 



74158 

Raytheon 



54LS157 ^ 

t Fairchild 



74158 

Signetics 



74LS157 

Fairchild 



54158 

t Signetics x 



9L$157C 

Raytheon (262) 

110 

HL-LS 

AM25LS158C 

AMD 



9LS157M 

t Raytheon (262) 



AM25LS158M 

t AMD 



54LS157 

t Raytheon (262) 



SN54LS158 

t AMD 



7418157 

Raytheon (262) 



SN74LS158 

AMD 



25L8157C 

Raytheon (338) 



9LS158C 

Fairchild 

50 


25L8157M 

t Raytheon (338) 



9LS158M 

t Fairchild 



DM54LS157 

t National 



54LS158 

t Fairchild 



DM74LS157 

National 



74LS158 

Fairchild 



74LS157 

Signetics 



DM54LS158 

t National 



54LSj57 

Signetics 



DM74LS158 

National 



SN54LS157 ‘ 

tTI 

120 


9L8158C 

Raytheon (262) 



SN74LS157 

Tl 



9LS158M 

t Raytheon (262) 


TTL-S 

SN54S157 

t AMD 



74LS158 

Raytheon (262) 



SN74S157 

AMD 



25LS156C 

Raytheon (338) 



93S22C 

AMD 



25L8158M 

t Raytheon (338) 



93S22M 

t AMD 



54LS1S8 

t Raytheon (262) 

60 


54S157 

t Fairchild 



74LS158 

Signetics 



74S157 

Fairchild , 



54LS158 

t Signetics 



(Continued) 




(Continued) 



Function Device 

Source 

Meniories (Cont’d) 

16-bit (4x4) Register File, Simultaneous 
Read/Write, Open Collector (Continued) 

SN74170 

Tl 

HL-LS AM25LS170C 

AMD 

AM25LS170M 

t AMD 

SN54LS170 

t AMD 

SN74LS170 

AMD ^ 

9LS170C 

Fairchild 

9LS170M 

t Fairchild 

54LS170 

t Fairchild 

74LS170 

Fairchild 

DM54LS170 

t National 

DM74LS170 

National 

74LS170 

* Signetics 

54LS170 

t Signetics 

SN54LS170 

tTI 

SN74LS170 

Tl 

16-bit (4x4) Register Fiie, Simultaneous 
Read/Write, Three-State 

HL-LS AM25LS670C 

AMD 

AM25LS670M 

t AMD 

SN54LS670 

tAMD 

SN74LS670 

AMD 

54LS670 

t Fairchild 

74LS670 

Fairchild 

54LS670 

t Raytheon 

DM54LS670 

t National 

DM74LS670 

National 

74LS670 

Signetics 

64LS670 

t Signetics 

SN64LS670 

tTI 

SN74LS670 

Tl 

16-bit (8x2) Muitiport Register Fiie, 

Simultaneous Read/Write, Three-State 

m 74172 

Signetics 

TL74172 

Telefunken 

SN74172 

Tl 

HL-S 74S172 

Signetics 

16-bit (4x4) Content Addressabie Memory 

TTL 3104 

Intel 

32-bit (8x4) Muitiport RAM 


TTL-S N82S12 

Signetics 

N82S112 

Signetics 

64-Bit (16x4) Register Fiie with Latch, Three- 
State 

TTL-S DIIII85868 

National (749 

64-Bit (32x2) Simultaneous Read/Write RAM 

TTL-S DM86S21 

Natiorial 

N82S21 

Signetics 

64-Bit (16x4) Simultaneous Read/Write RAM 
with output register 

TTL \ 9410C 

Fairchild 

9410M 

t Fairchild 

64-Bit (16x4) RAM with two output ports 

AM29704C 

AMD 

AM29704M 

tAMD 

AM29705C 

AMD 

AM29705M 

tAMD 


Line 



80-bit (16x5) Rrst-in/First-Out Memory, 
Asynchronous, Three-State 


HL-S 


SN74S225 


130 


140 


150 


160 


170 


180 


190 


t Military Temperature Range (-55“C to 126‘’C) 

192 


Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


DIGITAL— TTL (Cont’d) 


Function Devito 


Multiplexers (Cont’d) 


Quad 2-Input Multiplexer, inverting 
(Continued) 


SN54LS158 

tTI 


SN74LSi58 

Tl 

TTL-S 

SN54S158 

tAMD 


SN74S158 

AMD 


54S158 

t Fairchild 


74S158 

Fairchild 


DM74S158 

National 


74S158 

Signetics 


N82S66 

Signetics 


SN54S158 

tTI 


SN74S158 

Tl 

Quad 2-Input Multiplexer, inverting Three- 
State 

HL-LS 

AM25LS258C 

AMD 


AM25LS258M 

t AMD 


SN64LS258 

t AMD 


SN74LS258 

AMD 


9LS258C 

Fairchild 


9LS258M 

t Fairchild 


64LS258 

t Fairchild 


74LS258 

Fairchild 


9L82S8C 

Raytheon (315) 


9L8258M 

t Raytheon (315) 


54L82S8 

t Raytheon (315) 


74L82S8 

Raytheon (315) 


25L8258C 

Raytheon (358) 


25L8258M 

t Raytheon (358) 

TTL-S 

SN54S258 

tAMD 


SN74S258 

AMD 


54S258 

t Fairchild 


74S258 

Fairchild 

Quad 2-input Multiplexer, Non-Inverting. 

Three-State 

TTL-LS 

AM25LS257C 

AMD 


AM25LS257M 

tAMD 


SN54LS257 

t AMD 


SN74LS257 

AMD 


9LS257C 

Fairchild 


9LS257M 

t Fairchild 


54LS257 

t Fairchild 


74LS257 

Fairchild 


DM64LS257 

t National 


DM74LS257 

National > 


9L82S7C 

Raytheon (315) 


9L82S7M 

t Raytheon (315) 


54L8257 

t Raytheon (315) 


74L8257 

Raytheon (315) 


25L8257C 

Raytheon (358) 


^8257M 

t Raytheon (358) 


74LS257 

Signetics 


54LS257 

t Signetics 


SN54LS257 

tTI 


SN74LS257 

Tl 

TTL-S 

8N54S257 

t AMD 


SN74S257 

AMD 


54S257 

t Fairchild 


74S257 

Fairchild 


DM74S257 

National . 


54S257 

t Signetics 


74S257 

Signetics 


SN54S257 

t TJ 


(Continued) 



Function Device 

Source 

Line 

Multiplexers (Cont’d) 


Quad 2-lnput Multfplexer, Non-Inverting, 
Three-State (Continued) 


1 SN74S257 

Tl 


Quad 2-lnput Multiplexer, Inverting, Open 

Collector 

70 

HL RC8234 

Raytheon 


RM8234 

t Raytheon 


N8234 

Signetics 


S8234 

t Signetics 


Quad 2-lnput Multiplexer, Conditional 
Complementing, Open Collector 


HL N8235 

Signetics 


S8235 

t Signetics 


Quad 3-Input Multiplexer, Conditional 
Complementing 

80 

TTL RC8263 

Raytheon 


RM8263 

t Raytheon 


N8263 

Signetics 


S8263 

t Signetics . 


Quad 3-input Multiplexer, Open Collector, 
Conditional Complementing, Output Enable 


m RC8264 

Raytheon 


RM8264 

t Raytheon 


N8264 

Signetics 

90 

S8264 

Signetics 


1 Quad 2-input Multiplexer with Storage 


' HL-LS 9LS298C 

AMD 


9LS298M 

t AMD 


AM25LS09C 

AMD 


AM25LS09M 

t AMD 

'X 

SN54LS399 

t AMD 


SN74LS399 

AMD 


9LS298C 

Fairchild 


9LS298M 

t Fairchild 

100 

54LS298 

t Fairchild 


74LS298 

Fairchild 


DM54LS298 

t National 


DM74LS298 

National 


SN54LS298 

tTI 


SN74LS298 

Tl 


SN54LS398 

tTI 


SN741.S398 

Tl 


SN54LS399 

tTI 


SN74LS399 

Tl 

110 

TTL-$ AM25S09C 

AMD 


AM25S09M 

t AMD 


Dual 4-input Multiplexer 



m 64153 

t Fairchild 


74153 

Fairchild 


ZN54153 

t Ferranti 


ZN74153, 

Ferranti 


HD2564 

Hitachi 


in54153 

t ITT 


in74153 

in 

120 

, MC4000 / 

Motorola 


MC4300 

t Motorola 


MC54153 

t Motorola 

i. 

MC74153 

Motorola 


DM54153 

t National 


DM74153 

National 


54153 

t Raytheon 


74153 

Raytheon 


(Continued) 




Line I Function Device 


Multiplexers 

(Cont’d) 


1 Dual 4-input Multiplexer (Continued) 


74153 

Signetics 


54153 

t Signetics 


SW74153 

sw ■ 


TL74163 

Telefunken 


SN54153 

tTI 


SN74153 

Tl 


74153 

TRW 

nl-LS 

AM25LS153C 

AMD 


AM25LS153M 

t AMD 


SN54LS163 

t AMD 


SN74LS153 

AMD 


9LS153C 

Fairchild 


9LS153M 

t Fairchild 


54LS153 

t Fairchild 


74LS153 

Fairchild 


DM54L$153 

t National 


DM74LS153 

National 


9L8153C 

Raytheon (258) 


9LS153M 

t Raytheon (258) 


54LS153 

t Raytheon (258) 


74L8153 

Raytheon (258) 


25L8153C 

Raytheon (338) 


25LS153M 

t Raytheon (338) 


64LS153 

t Signetics 


74LS153 

Signetics 


SN54LS153 

tTI 


SN74LS153 

Tl ' 

nL-s 

SN54S153 

t AMD 


SN74S163 

AMD 


64S153 

t Fairchild 


74S153 

Fairchild 


DM74S163 

National 


74S153 

Signetics 


SN54S163 

tTI 


SN74S163 

Tl 

Dual 4-input Multiplexer (Three-State 54/ 

75153) 

nL 

DM7214 

t National 


DM8214 

National 

I Dual 4-Input Multiplexer, Three-State 

TTL-LS 

AM25LS253C 

AMD 


AM25LS253M 

t AMD 


SN54LS253 

t AMD 


SN74LS253 

AMD 


9LS253C 

Fairchild 


9LS253M 

t Fairchild 


64L8253 

t Fairchild 


74LS253 

Fairchild 


DM54LS263 

t National 


DM74LS253 

National 


9LS253C 

Raytheon (312) 


91825381 

t Raytheon (312) 


54L8253 

t Raytheon (312) 


74L8253 

Raytheon (312) 


25L8253C 

Raytheon (338) 


25L8253M 

t Raytheon (338) 


74LS253 

Signetics 


54LS253 

t Signetics 


SN64LS253 

tTI 


SN74LS253 

Tl 

TTL-S 

SN54S263 

tAMD 


(Continued) 



t Military Temperature Range (-SS^C to 126°C) 
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IC MASTER 


DIGITAL— TTL (Cont’d) 


Function Device 

Source 

Multiplexers (Cont’d) 

Dual 4-Input Multiplexer, Three-State 

(Continued) 


SN74S253 

AMD 

54S253 

t Fairchild 

74S253 

Fairchild 

DM74S253 

National 

74S253 

Signetics 

1 Dual 4-input Multiplexer, inverting 

TTL-LS SN64LS352 

tTI 

SN74LS352 

Tl 

Dual 4-input Multiplexer, Complementary 

OutDut 

TTL 9309C 

AMD 

9309M 

t AMD 

9309C 

Fairchild 

9309M 

t Fairchild 

in9309-1 

tin 

in9309-5 

in 

MC8309 

Motorola 

MC9309 

t Motorola 

DM8309 

National 

DM9309 

National 

N9309 

Signetics 

89309 

t Signetics 

SN29309 . 

Tl 

SN39309 

tTI 

1 8-input Multiplexer, inverted Output 

m 54152 

t Fairchild 

74152 

Fairchild 

MC54152 

t Motorola 

MC74162 

Motorola 

DM7210 

t National 

DM7211 

t National 

DM8210 

National 

DM8211 

National 

64152 

t Raytheon 

74152 

Raytheon 

74LS162 

Signetics 

54152 

t Signetics 

SN54152A 

tTI 

74152 

TRW 

m-LS 9LS152C 

Fairchild 

9LS152M 

t Fairchild 

64LS152 

t Fairchild 

74LS152 

Fairchild 

9L8152C 

Raytlwoii (258) 

9LS15MI 

t Raytheon (258) 

$418152 

t Raytheon (258) 

74L81S2 

Raytheon (258) 

SN54LS152 

tTI 

SN74LS152 

Tl 

1 8-input Multiplexer, Complementary Output 

m 9312C 

AMD 

9312M 

t AMD 

9312C 

Fairchild 

9312M 

t Fairchild 

in9312-1 

tin 

nT9312-5 

in 

MC8312 

Motorola 

MC9312 

t Motorola 

OM8312 

National 

OM9312 

t National 

(Continued) 



Function 

Device 

Source 

Multiplexers (Cont’d) 

8-input Multiplexer, Complementary Output 
(Continued) 


RC8230 

Raytheon 


RC8232 

Raytheon 


RC9312 

Raytheon 


RM8230 

t Raytheon 


RM8232 

t Raytheon 


RM9312 

t Raytheon 


N8230 

Signetics 


N8232 

Signetics 


S8230 

t Signetics 


S8232 

t Signetics 


N9312 

Signetics 


SN29312 

Ti 


SN39312 

tTI 

m-s 

N82S30 

Signetics 


N82S31 

Signetics 


N82S32 

Signetics 

8-input Multiplexer, Complementary Output, 

Strobe 

ni 

54151 

t Fairchild 


74151 

Fairchild 


2N54161 

t Ferranti 


ZN74151 

Ferranti 


HD2549 

Hitachi 


HD2571 

Hitachi 


HD74151 

Hitachi 


in54151 

tin 


in7416t 

in 


MC64151 

t Motorola 


MC74151 

Motorola 


DM64161A 

t National 


DM74161A 

National 


54151 

t Raytheon 


74151 

Raytheon 


74151 

Signetics 


54151 

t Signetics 


SW74161 

SW 


TL74151 

Teiefunken 


SN64161A 

tTI 


SN74151A 

Tl 


74151 

TRW 

nL-LS 

AM25LS151C 

AMD 


AM25LS151M 

t AMD 


SN54LS151 

t AMD 


SN74LS161 

AMD 


9LS151C 

Fairchild 


9LS151M 

t Fairchild 


54LS151 

t Fairchild 


74LS161 

Fairchild 


DM64LS151 

t National 


DM74LS151 

National 


9L8151C 

Raytheon (256) 


9L8151M 

Raytheon (256) 


541.8151 

t Raytheon (256) 


74L8151 

Raytheon (256) 


25L8151C 

Raytheon (334) 


2a8151M 

t Raytheon (334) 


74LS151 

Signetics 


54LS151 

t Signetics 


SN54LS151 

tTI 


SN74LS151 

Tl 

ni-s 

SN54S151 

t AMD 


SN74S151 

AMD 


(Continued) 



Line! Function 


Multiplexers (Cont’d) 


8-input Multiplexer, Complementary Output, 

Strobe (Continued) 

54S151 

t Fairchild 

74S151 

Fairchild 

93S12C 

Fairchild 

93S12M 

t Fairchild 

HD74S151 

Hitachi 

DM74S151 

National 

74S151 

Signetics 

SN54S151 

tTI 

SN74S151 

Tl 

8-input Multiplexer, Complementary Output 
(Three-State 64/74151) 

m DM7121 

t National 

DM8121 

National 

8-Input Multiplexer, Complementary Output, 

Open Collector 

TTL 9313C 

Fairchild 

9313M 

t Fairchild 

RC8231 

Raytheon 

RM8231 

t Raytheon 

N8231 

Signetics 

S8231 

t Signetics 

8-Input Multiplexer, Strobe, Complementary 

Output, Three-State 

TTL DM54251 

t National 

DM74251 

National 

SN64251 

tTI 

SN74251 

Tl 

TTL-LS AM25LS251C 

AMD 

AM25LS251M 

t AMD 

SN54LS251 

t AMD 

SN74LS251 

AMD 

9LS251C 

Fairchild 

9LS251M 

t Fairchild 

54LS261 

t Fairchild 

74LS251 

Fairchild 

DM64LS251 

t National 

DM74LS251 

National 

9LS2S1C 

Raytheon (309) 

9L8251M 

t Raytheon (309) 

54LS251 

t Raytheon (309) 

74LSS1 

Raytheon (309) 

25L8251C 

Raythet^ (334) 

25L8251M 

t Raytheon (334) 

54LS261 

t Signetics 

74LS251 

Signetics 

SN64LS251 

tTI 

SN74LS251 

Tl 

TTL-S SN54S251 

t AMD 

SN74S251 

AMD 

64S251 

t Fairchild 

74S251 

Fairchild 

HD74S251 

Hitachi 

DM74S251 

National 

74S251 

Signetics 

SN54S251 

tTI 

SN74S251 

Tl 

Dual 8-input Multiplexer (two 8-to-1 sections) 

TTL SN74351 

Tl 


16-Input Multiplexer, inverted Output, Strobe 
m 54150 t Fairchild 

(Continued) 


t Military Temperature Range (-55®C to 125®C) 


Bold face indicates additional data Is provided on the page noted. 
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MASTER SELECTION GUIDE 


DIGITAL— TTL (Cont’d) 


Function Device 

Source 

Multiplaxers (Cont’d) 

16-input Multiplexer, inverted Output, Strobe 
(Continued) 

74150 

Fairchild 

2N54150 

t Ferranti 

ZN74150 

Ferranti 

HD2648 

Hitachi 

HD74150 

Hitachi 

in54150 

tin 

in74150 

in 

MC54150 

t Motorola 

MC74160 

Motorola 

DM54150 

t National 

DM74150 

National 

54150 

t Raytheon 

74150 

Raytheon 

74150 

Signetics 

54150 

t Signetics 

SW74150 

SW 

TL74150 

Telefunken 

SN54150 

tTI 

SN74150 

Tl 

. 74150 

TRW 

16-Input Multiplexer (Three-State 54/74150) 

m DM7219 

t National 

DM8219 

National 

Multivibrators 

Monostable Multivibrator, Schmitt Trigger 
input 

TTL 54121 

t Fairchild 

74121 

Fairchild 

2N54121 

t Ferranti 

ZN74121 

Ferranti 

HD2543 

Hitachi 

HD74121 

Hitachi 

in54l2l 

tin 

in74121 

in 

MC54121 

t Motorola 

' MC74121 

. Motorola 

DM54121 

t National 

DM74121 

National 

74121 

Signetics 

54121 

t Signetics 

SW74121 

SW 

TL74121 

Telefunken 

SN54121 

tTI 

SN74121 

Tl 

TD34121 

Toshiba 

74121 ^ 

TRW 


Retriggerable Monostable Multivibrator 


9601C 

9601M 

9601C 

9601M 

ITX9601-1 

in9601-6 

MC860'l 

MC9601 

DM86Q1 

DM9601 

RF8601 

RF9601 

RC8T22 

(Continued) 


AMD 
t AMD 
Fairchild 
t Fairchild 
in 
tin 
Motorola 
t Motorola 
National 
t National 
Raytheon/ 
t Raytheon 
Raytheon 


Function Device 

Source 

Multivibrators (Cont’d) 

Retriggerable Monostable Multivibrator 

(Continued) 


RM8T22 

t Raytheon 

N8T22 

Signetics 

N9601 

Signetics 

SW9601 

SW 

'SN29601 

Tl 

1 Retriggerable Monostable Multivibrator, with 

Reset 


m 9600C 

AMD 

9600M 

t AMD 

AM2600C 

AMD 

AM2600M 

t AMD 

9600C 

Fairchild 

9600M 

t Fairchnd 

1 Retriggerable Monostable Multivibrator with 

Clear 


m 54122 

t Fairchild 

74122 

. Fairchild 

ZN54122 

t Ferranti 

ZN74122 

Ferranti 

in54122 

tin 

in74122 

in 

74122 

Signetics 

9W74122 

SW 

tL74122 

Telefunken 

SN54122 

tTI 

SN74122 

Ti 

m-LS DM64LS122 

t National 

BM74LS122 

National 

SN54LS122 

tTI 

SN74LS122 

Tl 

1 Bidirectional Monostable Multivibrator (Low 

Level Input) 


m RC8T20 

Raytheon 

RM8T20 

t Raytheon 

N8T20 

Signetics 

S8T20 

t Signetics 

I Dual Monostable Multivibrator, Schmitt- 

Trigger Input (Dual 54/74121) 


m SN54221 

t AMD 

SN74221 

AMD 

74221 

Signetics 

54221 

t Signetics 

SN54221 

tTI 

SN74221 

t( 

TTL-LS DM54LS221 

t National 

DM74LS221 

National 

74LS221 

Signetics 

54LS221 

t Signetics 

SN54LS221 

TL / 

SN74LS221 

Tl 

1 Dual Retriggerable Monostable Multivibrator 

with Reset (OR Triggered) 


nL AM2602C 

AMD 

AM2602M 

t AMD 

9602C 

AMD 

9602M 

t AMD 

96L02C 

Fairchild 

96L02M 

t Fairchild 

' 9602C i 

Fairchild 

9602*M 

t Fairchild 

(Continued) 

■ " 1 


Line I Function 


Multivibrators (Gont’d) 


Dual Retriggerable Monostable Multivibrator 
with Reset (OR Triggered) (Continued) 

in9602-1 

tITT 

in9602-5 

in 

MC8602 

Motorola, 

MC9602 

t Motorola 

DM8602 

National 

DM9602 

t National 

RF8602 

Raytheon 

RF9602 

t Raytheon 

N9602 

. Signetics 

S9602 

t Signetics 

SW9602 

SW 

TTL-S AM26S02C 

AMD 

AM26S02M 

tAMD 

96S02C 

Fairchild 

96S02M 

t Fairchild 

Dual Retriggerable Monostable Multivibrator 
with Clear (AND Triggered) 

TTL AM26123C 

AMD 

AM26123M 

t AMD 

SN54123 

tAMD 

SN74123 

AMD 

54123 

t Fairchild 

74123 

Fairchild 

ZN54123 

t Ferranti 

ZN74123 

Ferranti 

HD2561 

Hitachi 

DM54123 

t National 

DM74123 

National 

54123 

t Raytheon 

74123 

Raytheon 

74123 

Signetics 

54123 

t Signetics 

SW74123 

SW 

TL74123 

Telefunken 

SN54123 

t Tl 

SN74123 

Tl 

74123 

TRW 

TTL-LS AM25LS123C 

AMD 

^ AM25LS123M 

t AMD 

SN54LS123 

tAMD 

. SN74LS123 

AMD 

DM54LS123 ^ 

t National 

DMt4LS123 

National 

SN64LS123 

tTI 

SN74LS123 

Tl ; 

Dual Mondstabid Multivibrator (Double-Edge) 

TTL DM7853 

t National 

DM8853 

National 

Dual Voltage-Controlled Multivibrator 

m 11C24C 

Fairchild 

MC4024 

Motorola 

MC4324 

t Motorola 

Universal Pulse Generator 


, TTL in54l24 

tin 

ITT74124 

in 



t Military Temperature Range (^55®C to 125®C) 
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IC MASTER 


DIGITAL— TTL (Cont’d) 


Function Device 

Source , 

Shift Registers 


I 4-Bit Parallel Input, Parallel Output Shift 

Register 


m 9300C 

AMD 

9300M 

t AMD 

SN54195 

t AMD 

SN74195 

AMD 

9300C 

Fairchild 

9300M 

t Fairchild 

64195 

t Fairchild 

74195 

Fairchild 

in9300-1 

tin 

in9300-5 . 

in 

nT54195 

tin 

in74195 

in 

MC8300 

Motorola 

MC9300 

t Motorola 

MC54195 

' t Motorola 

MC74196 

Motorola 

DM8300 

National 

DM9300 

t National 

DM54195 

t National 

DM74195 

National 

RC9300 

Raytheon 

RM9300 

t Raytheon 

54195 - 

t Raytheon 

74196 

Raytheon 

N9300 

Signetics 

S9300 

t Signetics 

74196 

Signetics 

54195 

t Signetics 

TL74195 

Telefunken 

SN29300 

Tl 

SN39300 

tTi 

SN64195 

tTI 

SN74195 

Tl 

m-LS AM25LS195AC 

AMD 

AM25LS195AM 

t AMD 

SN54LS195A 

t AMD 

SN74LS196A 

AMD 

9LS195C 

Fairchild 

9LS195M 

t Fairchild 

54LS195 

t Fairchild 

74LS196 

Fairchild 

DM54LS195 

t National 

' DM74LS195 

National 

9L8195AC 

Raytheon (302) 

9L819SAM 

t Raytheon (302) 

54LS195A 

t Raytheon (302) 

74L8195A 

Raytheon (302) 

25LS195AC 

Raytheon (355) 

25L^19SAM 

t Raytheon (355) 

74Lbl95A 

Signetics 

54LS195A 

t Signetics 

SN54LS195A 

t Tl 

SN74LS195A 

Tl 

TTL-S SN54S195 

t AMD 

SN74S196 

AMD 

93S00C 

Fairchild 

93S00M 

t Fairchild 

54S195 

Fairchild 

74S195 

Fairchild 

DM74S195 

National 

74S179 

Signetics 

74S178 

(Continued) 

Signetics 


Unel Function 


line I Function 


Shift Registers (Cont’d) 

4-6it Parallel Input, Parallel Output Shift 

1 Register (Continued) 



74S196 

Signetics 


N82S70 

Signetics 


N82S71 

Signetics 


SN54S195 

fTI 


SN74S195 

Tl 

1 4-bit Paraiiel-ln, Parallel Out, Right/Left Shift 

Register 



m 

5495 

t Fairchild 


7494 

Fairchild 


ZN5495A 

t Ferranti 


ZN7495A 

Ferranti 


HD2534 

Hitachi 


in5495 

tin 


in7495 

in 


MC4012 

Motorola 


MC5495 

t Motorola 


MC7495 

Motorola 


bM5495 

t National 


DM7495 

Nati(>nai 


7495 

Signetics 


5495 

t Signetics 


SW7495 

SW ' 


tL7495 

Telefunken 


SN5495A 

tTI 


SN7495A 

Tl 


TD3495 

Toshiba 

TTL-LS 

9LS95C 

Fairchild 


9LS95M 

t Fairchild 


54LS95 

t Fairchild 


74LS95 

Fairchild 


DM54LS95B 

t National 


DM74LS96B 

National 


54LS95B 

t Raytheon 


74LS95B 

Signetics 


54LS96B 

t Signetics 


SN54LS95B 

fTI 


SN74LS95B 

Tl 

1 4-bit Universal Bidirectional Shift Register 

TTI 

SN54194 

t AMD 


SN74194 

AMD 


54194 

t Fairchild 


74194 

Fairchild 


ZN54194 

t Ferranti 


ZN74194 

Ferranti 


HD74194 

Hitachi 


in54194 

tin 


11774194 

in 


DM54194 

t National 


DM74194 

National 


54194 

t Raytheon 


74194 

Raytheon 


74194 

Signetics 


54194 

t Signetics 


TL74194 

Telefunken 


SN64194 

tTI 


SN74194 

Tl 

TTL-LS 

AM25LS194AC 

AMD 


AM25LS194AM 

t AMD 


SN54LS194A 

t AMD 


SN74LS194A 

AMD 


9LS194C 

Fairchild 


(Continued) 



Shift Registers (Cont’d) 


4-bit Universal Bidirectional Shift Register 
(Continued) 


9LS194M 

t Fairchild 


54LS194 

t Fairchild 


' 74LS194 

Fairchild 


DM54LS194 

t National - 


DM74LS194 

National 


9LS194AC 

Raytheon (299) 


9LS1MAM 

t Raytheon (299) 


54L8194A 

t Raytheon (299) 


74L8194A 

Raytheon (299) 


25L8194AC 

Raytheon (355) 


2SL8194AM 

t Raytheon (355) 


74LS194A 

Signetics 


54LS194A 

Signetics 


SN54LS194A 

tTI 


SN74LS194A 

Tl 

m-s 

SN54S194 

tAMD 


SN74S194 

AMD 


54S194 

t Fairchild 


74S194 

Fairchild 


74S194 

Signetics 


SN54S194 

fTI 


SN74S194 

Tl 

4-bit Parallel In, Parallel Out, RIght/Uft Shift 
Register, Three-State 

nL-LS 

9LS295C 

Fairchild 


9LS295M 

t Fairchild 


64LS295 

t Fairchild 


74LS295 

Fairchild 


DM54LS245A 

t National 


DM74LS295A 

National 


9L8295AC 

Raytheon (321) 


a829SAM 

t Raytheon (321) 


54L82%A 

t Raytheon (321) 


74L8295A 

Raytheon (321) 


74LS295A 

Signetics 


54LS295A 

t Signetics 


SN54LS295A 

fTI 


SN74LS295A . 

Tl 

4-bit Paraiiei-in, Paraliei-Out, Cascadabie 

Shift Register, Three-State 

nL-LS 

54LS396 

t Fairchild 


74LS395 

Fairchild 


DM54LS395 

t National 


DM74LS395 

National 


9L8385C 

Raytheon (327) 


9L8395M 

t Raytheon (327) 


54L8395 

t Raytheon (327) 


74L839S 

Raytheon (327) 


SN54LS395 

tTI 


SN74LS395 

Tl 

1 4-bit Paraiiei-in, Serial-Out, Shift Register 

nL 

5494 

t Fairchild 


7494 

Fairchild 


ZN5494 

t Ferranti 


ZN7494 

Ferranti 


HD2533 

Hitachi 


in5494 

tin 


ITT7494 

in 


MC5494 

t Motorola 


MC7494 

Motorola 


7494 

Signetics 


(Continued) 



t Military Temperature Range (~65®C to 126®G) 
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MASTER SELECTION GUIDE 


DIGITAL— TTL^Cont’d) 


Shift Registers (Cont’d) 


4-blt Parallel-in, Serial-Out, Shift Register 
(Continued) 

5494 

t Signetics 

SW7494 

SW 

TL7494 

Telefunken . 

SN5494 

tTI 

SN7494 

Ti 

4-bit Paraliel-in, Serial-OuL Shift Register, 

(with load, shift, hold control) 

m 64178 

t Fairchild 

74178 

Fairchild 

MC7270 

Motorola 

MC8270 

t Motorola 

.RC8270 

Raytheon 

RM8270 

t Raytheon 

S8270 

t Signetics 

N8270 

Signetics 

TL74178 

Telefunken 

SN54178 

tTI 

SN74178 

TI 

4-bit Parallei-ln, Serial-Out. Shift Register, 
with Reset, Compiementary Output for last 
bit 

TTL 54179 

t Fairchild 

74179^ 

Fairchild 

MCr27i 

Motorola 

MC«271 

t Motorola 

RC8271 

Raytheon 

RM8271 

t Raytheon 

N8271 

Signetics 

S8271 

t Signetics 

TL74179 

Telefunken 

SN54179 

tTI 

SN74179 

TI 

4-bit Universal Shift Register, Binary Up/ 

Down Counter, Synchronous 

TTL-S SN74S291 

TI 

5-bit Paratlei-in, Parailet-Out, Shift Register 

m 5496 

t Fairchild 

7496 

Fairchild 

ZN5496 

t Ferranti 

ZN7496 

Ferranti 

HD2546 

Hitachi 

HD7496 

Hitachi 

in5496 

t in 

in7496 

in 

MC5496 

t Motorola 

MC7496 

Motorola 

DM5496 

t National 

DM7496 

National 

7496 

Signetics 

5496 

t Signetics 

SW7496 

SW 

' TL7496 

Telefunken 

SN5496 

tTI 

SN7496 

TI 

7496 

TRW 

TTL-LS DM54LS96 

t National 

DM74LS96 

National 

» 74LS96 

Signetics 

54LS96 

t Signetics 

SN64LS96 

t TI 

SN74LS96 

TI 


Function 

Device 

Source 

Shift Registers (Cont’d) 

8-bit Paraliel-ln, Parallei-Out, Unidirectional 

Shift Register 



m 

54199, 

t Fairchild' 


74199 

Tairchlld 


HDP4199 

Hitachi 


DM54199 

t National 


DM74199 

National 


54199 

t Raytheon 


74199 

Raytheon 


74199 

Signetics 


54199 

t Signetics , 


TL74199 

Telefunken 

• 

SN54199 

t TI 


SN74199 

TI 

8-bit Paraliel-in, Parallel-Out, Right/Left Shift 

Register 



m 

54198 

t Fairchild 


74198 

Fairchild 


HD74198 

Hitachi 


DM54198 

t National 


DM74198 

National 


5419$ 

t Raytheon 


7419^ 

Raytheon 


74198 

Signetics 


54198 

t Signetics 


TL74198 

Telefunken 


SN64198 

tTI 


SN74198 

TI 

8-bit Universal Shift Register, Three-State 

m 

DM7546 

f National 


DM8546 

National 

m-LS 

AM25LS23C 

AMD 


AM25LS23M 

tAMD 


AM25LS^9C 

AMD 


AM25LS299M 

t AMD 


SN54LS299 

t AMD 


SN74LS299 

AMD 


a5LS299C 

Raytheon (361) 


i2a8299M 

t Raytheon (361) 


SN54LS299 

tTI 


SN74LS299 

TI 


SN54LS322 

tTI', [ 


SN74LS322 

TI 


SN54LS323 

tTI 


SN74LS323 

TI 

nt-s 

SN74S299 

TI 

8-blt Parallei-ln, Serial-Out Shift Register, 

Compiementary Output 


m 

54165 

t Fairchild 


74165 

Fairchild 


ZN54165 

t Ferranti 


ZN74165 

Ferranti 


DM54165 

t National 


DM74165 

National 


54165 

t Raytheon 


74165 

Raytheon 


74165 

Signetics 


54165 

t Signetics 


TL74165 

Telefunken 


SN54165 

tTI 


SN74165 

TI 

m-LS 

54LS165 

t Fairchild 


(Continued) 



Line I Function 


Shift Registers (Cont’d) 


8-bit Parallel-In, Serial-Out Shift Register, 
Compiementary Output (Continued) 

74LS165 

Fairchild 

SN54LS165 

t TI j 

SN74LS165 

TI 

8-bit Paraiiei-ln/Seriai-Out Shift Register 

with Clear 


m 54166 

t Fairchild . 

74166 

Fairchild 

ZN54166 

t Ferranti 

ZN74166 

Ferranti 

HD74166 

Hitachi 

> DM54166 

f National 

DM74166 

National 

54166 

t Raytheon , 

74166 

Raytheon 

74166 

Signetics 

54166 

t Signetics 

TL74166 

Telefunken ^ 

SN54166 

tTI . 

SN74166 

TI 

m-LS SN54LS166 

tTI 

SN74LS166 

TI 

8-blt Gated Serial-In, Parallel-Out Shift 

Register 


m - SN54164 

t AMD 

SN74164 

AMD 

54164 

t Fairchild 

74164 

Fairchild 

ZN54164 

t Ferranti 

HD74164 

Hitachi ^ 

ZN74164 

Ferranti 

ITT54164 

t ITT 

ITT74164 

in 

MC64164 

t Motorola 

MC74164 

Motorola 

DM7570 

t National 

DM8570 

National 

DM54164 

t National 

DM74164 

National 

54164 

t Raytheon 

74164 

Raytheon 

’/4164 

Signetics 

54164 

t Signetics 

TL74164 

Telefunken 

SN64164 

t TI 

SN74164 

TI 

TD3503 

Toshiba 

m-LS AM25LS164C 

AMD 

AM25LS164M 

AMD 

SN54LS164 

tAMD 

SN74LS164 

AMD 

9LS164C 

Fairchild 

9LS164M 

t Fairchild 

54LS164 

t Fairchild. 

74LS164 

Fairchild 

DM54LS164 

t National 

DM74LS164 

National 

9LS164G 

Raytheon (271) 

6L8164M 

t Itaytheon (271) 

6418164 

t Raytheon (271) 

74L8164 

Rayttieon (271) 

74LS164 

Signetics 

(Continued) 
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Master Selection Guide 


IC MASTER 


DIGITAL— TTL (Cont’d) 


Function Device Sour 


Shift Registers (Cont’d) 


8-bit Gated Seriai-in. Paraliel-Out Shift 

Register (Continued) 


54LS164 

t Signetics 

SN54LS164 

tTi 

SN74LS164 

Tl 

8-bit $eriai-in, Seriai-Out Shift Register 

m 5491 

t Fairchild 

7491 

Fairchild 

ZN5491 

t Ferranti 

ZN7491 

Ferranti 

H02524 

Hitachi 

in6491A 

tin 

in7491A 

in 

MC5491 

t Motorola 

MC7491 

Motorda 

DM5491A 

t National 

DM7491A 

National 

7491 

Signetics 

N8276 

Signetics 

5491 

t Signetics 

SW7491 

SW 

TL7491 

Telefunken 

SN5491A 

tTi 

SN7491A 

Tl 

TD3491 

Toshiba 

m-LS SN54LS91 

tTi 

SN74LS91 

Tl 

8-bit Seriai/Paraiiel-in Register with Sign 

Extend (for use with 25LS14/74LS384, 

Muitipiier) 


m-LS AM25LS22C 

AMD 

AM25LS22M 

t AMO 

SN54LS322 

tTi 

SN74LS322 

Tl 

10-bit Parailei-ln. Paraiiei-Out Buffer 

Register, with Reset (docked fiip-fiops) 

m RC8202 

Rayti^ 

RM8202 

t Raytheon 

N8202 

Signetics 

S8202 

t Signetics 

10-bit Paraiiei-ln. Paraitei-Out Buffer 

Register, with Reset, Inverting Output 

(docked hip-fiops) 


m RC8203 

Raytfieon 

RM8203 

t Raytheon 

N8203 

Signetics 

S8203 

t Signetics 

10-bit Parailei-in, Seriai-Out Shift Register 

m RC8274 

Raytheon 

RM8274 

t Raytheon 

N8274 

Signetics 

S8274 

Signetics 

10-bit Seriai-in, Parallei-Out Shift Register 

m RC8273 

Raytheon 

RM8273 

t Raytheon 

N8273 

Signetics 

S8273 

t Signetics 

Dual 5-bit Paraiiei-in, Paraiiel-Out Buffer 

f^teter, (docked flip-flops) 


m RC8200 

Raytheon 

RM8200 

t Raytheon 

N8200 

Signetics 

(Continued) 



Shift Registers (Cont’d) 

Dual 5-bit Parailei-in, Paraiiei-Out Buffer 

Register, (docked flip-flops) (Continued) 

1 S8200 

t Signetics | 

Dual 5-bit Paraiiei-in, Paraliei-Out, Buffer 

Register, Inverting Output (docked flip-flops) 

m RC8201 

Raytheon 

RM8201 

t Raytheon 

N8201 

Signetics 

S8201 

t Signetics 

1 Dual 8-bit Seriai-in, Seriai-(Xit, Shift Register 

m 9328C 

AMD 

9328M 

t AMO 

9328C 

Fairchild 

932dM 

t Fairchild 

in9328-1 

trrr 

iTT9328-5 

rrr 

MC8328 

Motorola 

MC9328 

t Motorola 

f0277 

Raytheon 

RM8277 

t Raytheon 

N8277 

Signetics 

4-bit Shifter, Three-State (Shifts 0, 1, 2, or 3- 

bits Under 2-Une Select Control) 

m-S AM25S10C 

AMD 

AM25S10M 

fAMD 

Trsneistors 

Hex DTL to m inverter 


m 9109C 

Fairchild 

9109M 

t Fairdtlid 

Hex TTL to DTL inverter 


m 9112C 

Fairchild 

9112M 

t Fairchild 

1 Dual MOS to m Level Converter 

m 9625C 

Fairchild 

9625M 

t Fairchild 

1 Dual MOS to m Level Translator, Three- 

State 


m MC54468 

t Motorola 

MC74468 

Motorola 

1 7-Unit MOS tom Level Converter 

m SN75270 

Tl 

1 Dual 2-input NAND Gate, High Voltage to 

TTL interface, to 30v input 


m N8T18 

Signetics 

S8T18 

t Signetics 

1 Dual m to MOS Voltage Translator 

TTL D130A 

t Siilconix 

0130B 

Siiiconix 

' , D139A 

t Siiiconix 

D139B 

Siilconix 

1 Dual 2-input NANO m to MOS Voltage 

Translator 


m 9624C 

Fairchild 

9624M 

t Fairchild 

DH0034 

t National 

DH0034C 

National 

DS7800 

t National 

OS8800 

Nationai 

(Continued) 



Function Device 

Source 

Trantlators (Cont’d) 

Dual 2-input NAND m to MOS Voltage 

Translator (Continued) 

SN5S180 

tTi 

SN75180 

Tl 

1 Hex m to MOS Voltage Translator 

m bS7812 

t Nationai 

OS8812 

National 

DS78L12 

t Nationai 

DS88L12 

Nationai 

0123A 

t Siiiconix 

D123B 

Siiiconix 

D125A 

t Siiiconix 

D125B 

Siiiconix 

Quad 2-input NAND m to MOS Voltage 
Translators 

m DS7810 

t National 

DS8810 

National 

DS7811 

t Nationai 

OS8811 

Nationai 

Quad 2-input AND TTL to MOS Voltage 

Translators 

m DS7819 

t Nationai 

DS8819 

Nationai 

1 Dual ECL to MOS Driver (also ECL tom) 

m MC75358 

Motorola 

MC75368 

Motorola 

SN75368 

Tl 

Quad m to CMOS inverter/Driver, Three- 
State 

m ITT75367 

in 

SN75367 

Tl 

For other translators, see Interface-Sense 

Amplifiers 


Miseeiisneous 


Programmable Logic Array (mask 
programmed) (see also Memory-PLAs) 


m 

OM757$ 

t Nafional 

(739) 


DM7578 

t Natieiial 

(739) 


DM8S75 

National 

(739) 


OM8578 

National 

(739) 

m-S 

N82S200 

Signetics 



N82S201 

Signetics 


Programmable Logic Arrays, Reid 
Programmable (Sm also Memory-PLAs) 


m 

iM5200 

Intersil 



HM7660 

Harris 



HM7661 

Harris 


m-S 

N82S100 

Signetics 



S82S100 

t Signetics 



N82810I 

Signetics 



S62S101 

t Signetics 



8N548330 

tn 

(11») 


8N748330 

Tl 

(1100) 


811548331 

tn 

(1101) 


811748331 

n 

(1181) 

4-bit True/Compiement Zero/One Element 


m-H 

54H87 

t Fairchild 



74H87 

FairchHd 



TL74H87 

Telefunken 


(Continued) 




t Military Temperature Range (-SS^C to 125°C) 
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MASTER SELECTION GUIDE 



DIGITAL— TTL (Cont’d) 


Function 


Device 


Source 


Line 


Function 


De\^ce 


Source 


Line 


Device 


Source 


Line 


Miscellaneous (Cont’d) 


4-bit True/Compiement Zero/One Element 
(Continued) 

SN54H87 

tTI 

SN74H87 

Tl 

Dual 4-input Expander (for H50, H53. H55) 

TTL-H 54H60 

t Fairchild 

74H60 

Fairchild 

ITT54H60 

tin 

in74H60 

in 

MC3030 

Motorola 

MC3130 

t Motorola 

DM54H60 

t National 

DM74H60 

National 

54H60 

t Signetics 

74H60 

Signetics 

SN54H60 

tTI 

SN74H60 

Tl 

Triple 3-input Expander (for H52) 

m-H 54H61 

t Fairchild 

74H61 

Fairchild 

. MC3019 

Motorola 

^ MC3119 

t Motorola 

DM54H61 

National 

54H61 

t Signetics 

74H61 

Signetics 

SN54H61 

tTI 

SN74H61 

Ti 

3-2-2-3-input AND-OR Expander (for H50. 
H63.H55) 

TTL-H 54H62 

t Fairchild 

74H62 

Fairchild 

MC3018 

Motorola 

MC3118 

t Motorola 

DM54H62 

t National 

DM74H62 

National 

54H62 

t Signetics 

74H62 

Signetics 

SN54H62 

tTI 

SN74H62 

Ti 

8-bit Successive Approximation Register 

TTL AM2502C 

AMD 

AM2502M 

t AMD 

AM2503C 

AMD 

AM2503M 

t AMD 

DM2562 

t National 

OM2502C 

National 

DM2503 

t National 

DM250X 

National 

12-bit Successive Approximation Register 

TTL AM2504C 

AMD 

AM2504M 

t AMD 

DM2504 

t National 

DM2504C 

National 

8-bit Position Scaler (The output is shifted 
with respect to the input up to 8 positions as 
determined by a 3-bit selector code.) 

TTL ^ RC8243 

Raytheon 

RM8243 

t Raytheon 

N8243 

Signetics 

S8243 

t Signetics 


Miscellaneous (Cont’d) 


10 


20 


30 


40 


60 


60 


6-bit Synchronous Binary Rate Multiplier 

m 5497 

t Fairchild 

7497 

Fairchild 

TL7497 

Telefunken 

SN5497 

tTI 

SN7497 

Tl 

Synchronous Decade Rate Multiplier 

m TL74167 

Telefunken 

SN54107 

tTI 

SN74167 

Tl , 

m-S 54S167 

t Fairchild 

74S167 

Fairchild 

4-blt Priority Register, Oascadabie 

nL TL74278 

Telefunken 

SN54278 

tTI, 

SN74278 

Tl 

HL-LS SN54l,S278 

t Tl 

SN74LS278 

tl 

8-Input Priority Encoder 


TTL 931X 

AMD 

9318M 

tAMD 

931X 

Fairchild 

9318M 

t Fairchild 

HD74148 

Hitachi 

MC8318 

Motorola 

MC9318 

t Motorola 

DM8318 

National 

DM9318 

t National 

DM54148 

t National 

DM74148 

National 

74148 

Signetics 

54148 

t Signetics 

TL74148 

Telefunken 

SN29318 

Tl 

SN39318 

tTI 

SN54148 

t Tl 

SN74148 

Tl 

TTL-LS AM2913C 

AMD 

AM2Si13M 

tAMD 

AM25LS148C 

AMD 

AM25LS148M 

tAMD 

SN54LS148 

tAMD 

SN74LS148 

AMD 

10-input Priority Encoder 


TTL HD74147 

Hitachi 

DM54147 

t National 

DM74147 

National 

74147 

Signetics 

54147 

t Signetics 

TL74147 

Telefunken 

SN64147 

tTI 

SN74147 

Tl 

8-blt Parity Tree 


TTL MC4008 

Mdtorola 

1 MC4308 

t Motorola 

MC54408 

t Motorola 

MC74408 

Motorola 

Dual 4-bit Parity tree 


TTL MC4010 

Motorola 

MC4310 

t Motorola 


Miscellaneous (Cont’d) 


70 


80 


90 


100 


110 


120 


9-bit Parity Generator/Checker 

m DM7220 

DM8220 

t National 
National 

9-bit Odd/Even Parity Generator/Checker 

TTL 54180 

t Fairchild 

74180 

Fairchild 

ZN541X 

t Ferranti 

ZN74180 

Ferranti 

HD2525 

Hitachi 

^HD74180 

Hitachi 

in54180 

tin 

ITT74180 ^ 

ITT 

MC54180 

t Motorola 

MC74180 

Motorola 

DM54180 

t National 

DM74180 

National 

54180 

t RSythiBon 

74180 

Raytheon 

RC8262 

Raytheon 

RM8262 

t Raytheon 

N8262 

Signetics 

S8262 

t Signetics 

54180 

t Signetics 

74180 

Signetics 

SW74180 

SW 

TL7480 

Telefunken 

SN54180 

TTI 

SN74180 

:t:ni ' 

74180 

'TRW 

SN74LS280 

Tl 

SN74LS180 

Tl 

m-S 82S62C 

AMD 

82S62M 

t AMD 

93S62C 

Fairchild 

93S62M 

t Fairchild 

^ DM74S280 

National 

74S280 

Signetics 

N82S62 

Signetics 

SN54S280 

tTI 

SN74S280 

Tl 

12-input Odd/Even Parity Checker/Generator 

HL 9348C 

Fairchild 

9348M 

t Fairchild 

m-S 93S4X 

AMD 

93S48M 

t AMD 

Cyclic Redundancy Checker 

m 9401C 

Fairchild 

940IM 

t Fairchild 

4-bit Universal Presettable Polynomial 

Generator 


TTL ' MC8504 

Motorola 

Polynomial Generator 

m MC8506 

Motorola 

Single Error Hamming Code Detector and 

Generator 

HL MC4041 

Motorola 


BCO-To-Binary/Binary-To-BCD Number 
Converter 


m 


MC4001 


Motorola 



130 


140 


150 


160 


170 


180 


t Military Terrtperature Range (-55 ®C to 125®C) 
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1C MASTER 


DIGITAL— TTL (Cont’d) 


Function Ownce Sour 


Miscellaneous (Cont’d) 


BCD-To-Binary Converter 

/ 

TTL ZN54184 

t Ferranti 

ZN74184 

Ferranti 

0M54184 

t National 

DM74184 

National 

TL74184 

Telefunken 

SN54184 

tTI 

SN74184 

Tl 

BCD-To-Binary Converter (Three-State 54/ 

74184) 

m DM8898 

National 

Binary-To-BCD Converter 


nL DMS4ie5A 

t National 

DM74185A 

National 

DM8899 

National 

TL74185 

Telefunken 

SN54185A 

tTI 

SN74185A 

Tl 

Dual Pulse 8ynchronizer/Driv«^ 


m SN54120 

tTi 

SN74120 

Tl 

Ouad Power Strobe (V strobe or digit driver) 

TTl HD6600-2 

t Harris 

HD6600-6 

Harris 

HD6605-2 

t Harris 

HD6605-5 

t Harris 

Phase-Frequency Detector 


TTL 11C44C 

Fairchild 

11C44M 

t FaircWld 

MC4044 

Motorola 

MC4344 

t Motorola 

Contact Bounce Elirninator 


TTL DM7544 

DMI544 

t National 
National 

Quad Complementary-Output Elements (for 
symmetrical generation of complementary 
outputs) 

TTL SN54265 

tTl 

. SN74265 

Tl 

Dual Zero Crossing Detector 


TTL N8T363 

Signetics 

S8T363 

t Signetics 

MOS Dynamic Memory Refresh Logic Circuit 

TTL MC8505 

Motorola 


Dual 4-tnput HAND Schmitt-Trlgger 
TTL 5413 t Fi 


5413 

t Fairchild 

7413 

Fairchild 

ZN5413 

t Ferranti 

ZN7413 

Ferranti 

HD2545 

Hitachi 

in5413 

tin 

in7413 

in 

DM5413 

t National 

DM7413 

National 

7413 

Signetics 

5413 

t Signetics 

SW7413 

SW 

8N5413 

tTl 

SN7413 

Tl 

(Continued) 



Function 

Device 

Source 

Une 

Misceilansous (Cont’d) 


Dual 4-lnput NANO Schmitt-Trigger 


(Continued) 

7413 

TRW 


m-LS 

DM54LS13 

t National 



DM74LS13 

National 



9L813C 

Raytheon (218) 



9L813M 

t Raytheon (218) 

70 


54L813 

t Raytheon (218) 



74L813 

Raytheon (218) 



74LS13 

Signetics 



54LS13 

t Signetics 



SN64LS13 

tn 



SN74LS13 

Tl 


1 Quad 2-Input NAND Schmitt-Trigger 


nL 

54132 

t Fairchild 



74132 

Fairchild 



HD74132 

Hitachi 

80 


in54137 

t in 



in74137 

in 



OM54132 

t National 



DM74132 

National 



74132 

Signetics 



54132 

t Signetics 



TL74132 

Telefunken 



SN54132 

tTl 



SN74132 

Tl 


m-LS 

9LS132C 

Fairchild 

90 


9LS132M 

t Fairchild 



54LS132 

t Fairchild 



74LS132 ' 

f^airchild 



DM54LS132 

t National 



DM74LS132 

National 



74LS132 

Signetics 



54LS132 

t Signetics 



SN54LS132 

tTl 



SN74LS132 

Tl 


m-s 

54S132 

t Fairchild 

too 


74S132 

Fairchild 



SN54S132 

tTl 



SN74S132 

Tl 


Quad 2-input NOR Schmitt Trigger 


nL 

74232 

Signetics 



54232 

t Signetics 


1 Hex Schmitt Trigger. Inverting 



m 

5414 

t Fairchild 



7414 

Fairchild 



HD7414 

Hitachi 

110 


in54135 

tin 



m74135 

in 



DM5414 , 

t National 



DM7414 

National 



7414 

Signetics 



5414 

t Signetics 



TL7414 

Telefunken 



SN5414 

tTl 



SN7414 

Tl 


m-LS 

9LS14C 

Fairchild 

120 


9LS14M 

t Fairchild 



54LS14 

t Fairchild 



74LS14 

Fairchild 



DM54LS14 

t National 



DM74LS14 

National 



(Continued) 




Function Device 

Source 

Line 

Miscellaneous (Cont’d) 


Hex Schmitt Trigger, Inverting (Continued) 


9L814C 

Raytheon (218) 


9L814M 

t Raytheon (218) 

130 

54L814 

t Raytheon (218) 


74L814 

Raytheon (2l8) 


74LS14 

Signetics 


54LS14 

t Signetics 


SN54LS14 

tTl 


SN74LS14 

Tl 


Voltage Controlled Oscillator (or Crystal 

Controlled) 


m-LS SN54LS324 

tTl 


SN74LS324 

Tl 

140 

Dual Voltage Controlled Oscillator (or Crystal 
Controlled) 


TTL-LS DM54LS124 

t National 


DM74LS124 

National 


SN54LS124 

tTl 


SN74LS124 

Tl 


SN64LS325 

tTl 


SN74LS325 

Tl 


SN54LS326 

tTl 


SN74LS326 

Tl 

150 

SN64LS327 

tTl 


SN74LS327 

Tl 


nL-S SN64S124 

tTl 


SN74S124 

Tl 


Voltage Contparator (Analog Input-Digital 

Output) , 


686C 

AMD 


686M 

t AMD 


Decade Sequencer (sequential 1 of 10 

Decoder) 

160 

m 9319C 

Fairchild 


9319M 

t Fairchild 


9320C 

Fairchild 


9320M 

t Fairchild 




Bus Transfer Switch (transmit-receive 
connections to 4 bus terminals) 


TTl MC54460 

t Motorola 


MC74460 

Motorola 


Triple Bidirectional Bus Switch. Three-State 
(Connects any 2 of 3 inputs togetther) 

170 

m-S MC6881 

Motorola 


MC3449 

Motorola 


Quad Bus Transceiver 



HL-LS SN54LS242 

tTl 


SN74LS242 

Tl 


SN54LS243 

tTl 


SN74LS243 

Tl 


4-bit Parallel Bus Transceiver, Non-inverting, 
Three-State 


TTL-S MC8T28 

Motorola 

180 

N8T28 

Signetics 


4-bit Parallel Universal Bus Transceiver, 

Storage, Three-State 


m-S SN548226 

tTl 


SN74S226 

Tl 


4-bit Parallel Bus Transceiver, Inverting 

Three-State 


TTL-S N8T26 

AMD 


(Continued) 




t Military Temperature Range (~55®C to 125®C) 
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IC MASTER 


DIGITAL— SPECIAL 


Function Device 

Source 

other Digital Devices 

Analog to Digital Converter Logic (See also 

DVM Logic in this section) 


MM5863 

National 

Baud Rate Geneirator/Programmabie Divider 

(ROM controlled divider) 


MM5307 

National 

COM5016T 

SMC 

COM5016 

SMC 

BR1941 

Western 

Binary Rate Multiplier (siuppiy 5v) 

SP521B 

Plessey 

Binary Sequence Generator, Psuedo Random 

(supply 5v) 


SP540 

Plessey 

Correlator (Continually compares two 

independently clocked serial inputs and gives 

correlation output) 


64BCIV 

TRW 

Custom Arrays (Digital and Linear circuits 

customized in final rnetaiization) 


XR-IIL-GHIP 

Exar 

XR-CHIP 

Exar 

UU 

Ferranti 

MONOCHIP 

Interdesign 

MASTERMOS 

iMi 

XC160 

Motorola 

XC177 

Motorola 

XC400 

Motorola 

) ECL-ARRAY 

Plessey 

ILL-ARRAY 

Plessey 

RTL-ARRAY 

Plessey 

CGA 

TRW 

Calculators: See Linear-Cdhsumer 

Counter, Gray Code (supply 5v) 


SP520B 

Plessey 

Counter, Decade, 1 GHz and above 

MC1696 

Motorola 

Counter, 4 Decade (Counts and stores, BCD 

Output, 0.5 MHz; supply -12, 5v) 


AY5-4057 

Gl 

Counter/Dispiay Decoder, 4 Decade (7 

Segment and BCD outputs, 0.25 MHz; supply 

5v) 


MK5002 

Mostek 

MK5005 

Mostek 

MK5007 

Mostek 

Counter, 5 Decade (includes storage, 

multiplexed BCD output, 0.6 MHz, supply - 

12,5v) 


3815 

Fairchild 

Dual Countep^(two 3-decade up/down 

counters with latch, BCD oiilput. 0.5 MHz. 5- 

15 V) 


LS7040 

LSI Comp 

Counter/Dispiay Driver, 1 Decade (7 segment 

output, 1 MHz; supply -13,-27v) 


MEM1056 

Gl 

Counter/Dispiay Driver. 1 Decade (7 segment 

wd BCD output. 1 MHz ; supply -13,-27v) 

MEM1056BCD 

Gl 


Line 


Function/ 


Device 


Source 


Line 


Function 


Device 


Source 


Line 


10 


20 


30 


40 


50 


Oth»r Digital Devic— (Cont’d) 

CounW/Olsplay Driver, 1 Decade Up/Down, 

(7 segment and BCD output, 0.5 MHz; supply 
-12,-27v) 

. MCS1003 tMOS 

Counter/Display Driver, 4 Decade Up/Down 
(7 segment output, 0.6 M Hz 8uppty-12.5v; 
BCD; and serial output versions available) 
AY5-4007 Gl 

AY5-4007A Gl 

AY5-4007D Gl 

Counter/Display Driver, 6 Decade Up/Down 
(7 segment and BCD output, 1 MHz, 
presettable compare register, latched output, 
LED drive maximum count 999999, 995959, 
or 595999 versions, supply 10-15 v) 

MK50395 Mostek 


MK50396 

MK50397 

MK50398 

MK50399 


Mostek 

Mostek 

Mostek 

Mostek 


Counter, 6 Decade, BCD output, 5 MHz, 8 
latches (supply 5-15v) 

L87031 LSI Comp 

Counter, 8 Decade, BCD and 7 segment 
outputs, 5 MHz, latches (supply 5-15v) 

LS7030 LSI Comp 

Counter/Display Driver, 7 Decade (7 segment 
output, supply 2i^v) 

7208 Intersil 

Counter Time-Base (Oscillator, 
programmable divider, 10’ to 10*, 2x10-7), 
6x10-7), 6x10-8) and 36x10-8), supply - 
12,5v) 

MK5009 Mostek 


60 


Dual Counter/Timer 

MM5865 

OF215 

National 

Siiiconix (601 

Elapsed Time Counter (0.01 seconds to 1 

hour, supply 2-5v) 


7205 

Intersil 

Qapsed Time Counter (0.01 seconds to 24 

hours, supply 2-5v) 


7045 

Intersil 

Programmable Diode Matrix, 5x5 

HM-074 

t Harris 

HM-075 

t Harris 

HM-076 

t Harris 

Programmable Diode Matrix, 5x8 

HM-010 

t Harris 

HM-012 

t Harris 

HM-013 

t Harris 

Programmable Diode Matrix, 8x5 

HM-080 

t Harris 

HM-081 

t Harris 

. HM-084 

t Harris 

Programmable Diode Matrix, 4x10 

HM-090 

t Harris 

HM-091 

t Harris 

HM-093 

t Harris 

HM-0110 

Harris 

Programmable Diode Matrix, 10x4 

HM-050 

t Harris 

(Continued) 


Other Digital Devices (Cont’d) 


70 


80 


90 


100 


110 


120 


Programmable Diode Matrix, 10x4 
(Continued) 

HM-051 

t Harris 

HM-055 

t Harris 

HM-0104 

Harris 

Programmable Diode Matrix,6x8 


, HM-030 

t Harris 

HM-031 

t Harris 

HM-034 

t Harris 

HM-0168 

Harris 

Programmable Diode Matrix, 8x6 

HM-040 

t Harris 

HM-041 

t Harris 

HM-044 

t Harris 

HM-0186 

Harris 

Programmable Diode Matrix, 10x16 

S353 

Siemens 

Divider, divide by 1/2, 1/525, supply -12v 

MN115 

Panasonic 

Divider, divide by 1/2, 1/625, supply -12v 

• MN116 

Panasonic 

Programmable Divider (any modulo from 3 to 
262,145, supply -12,5) 

3816 

Fairchild 

Divider, divide by 2, 0.2 to 1 GHz 

MC1690 

Motorola 

SP1690 

Plessey 

SP8602A 

t Plessey 

SP8602B 

Plessey 

SP8603A 

t Plessey 

SP8603B 

Plessey 

SP8604A 

t Plessey 

SP8604B 

Plessey 

SP8607A 

t Plessey 

SP8607B 

Plessey 

SP8607M 

Plessey 

Divider, divide by 4, 0.2 to 1 GHz 

MCt697 

Motorola 

MC1699 

Motorola 

SP8600A . 

t Plessey 

SP8600B 

Plessey 

SP8613B 

Plessey 

SP8614B 

Plessey 

SP8615B 

Plessey 

SP8616D 

Plessey i 

Divider, divide by 4, above 1 GHz 

11C05C 

Fairchild 

11C05M . 

t Fairchild 

SP8616B 

Plessey 

SP8617 

Plessey 

SP8619 

Plessey 

Divider, divide by 5, 0.2 to 1 GHz 

SP8620A 

t Plessey 

SP8620B 

Plessey 

SP8621B 

Plessey 

SP8622B 

Plessey 

Divider, divide by 5/6, 0.2 to 1 GHz 

11C91C 

Fairchild 

95H91C 

Fairchild 

SP8740A 

t Plessey 

(Continued) 
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140 


150 


160 


170 


180 


t Military Temperature Range (-55®C to 125®C) 
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DIGITAL— SPECIAL (Cont’d) 


Function Device 

Source 

other Digital Devices (Cont’d) 

Divider, divide by 5/6, 0.2 to 

1 GHz 

(Continued) 


SP8740B 

Piessey 

SP8740M 

Plessey 

SP8745A 

t Plessey 

SP8745B 

Piessey. 

SP8745M 

Piessey 

Divider, divide by 6/7, 0.2 to 1 GHz 

SP8741A 

t Plessey 

SP8741B 

Plessey 

SP8741M 

Plessey 

SP8746A 

t Plessey 

SP8746B 

Piessey 

SP8746M 

Plessey 

Divider, divide by 8, 0.25 to 1 GHz 

SP8670 

Plessey 

Divider, divide by 8, above 1 GHz 

SP8676 

Plessey 

SP8677 

Piessey 

Divider, divide by 8/9, 0.25 to 1 GHz 

SP8743B 

Plessey 

SP8743M 

Piessey 

Divider, divide by 10. 0.2 to 1 GHz 

SP8605 

Piessey 

SP8515 

Piessey 

SP8630B 

Piessey 

SP8631B 

Piessey 

SP8632B 

Plessey 

SP8634B 

Plessey 

SP8635B 

Piessey 

SP8636B 

Plessey 

SP8637B 

Plessey 

SP^A 

t Plessey 

SP8660B 

Plessey 

Divider, divide by 10. above 1 GHz 

MC1696 

Motorola 

SP8666 

Plessey 

SP8667 

Piessey 

Divider, divide by 10/11, 0.2 to 1 GHz 

11C90C 

Fairchild 

95H90C 

Fairchild 

95H90M 

t Fairchild 

SP8640A 

t Plessey 

SP8640B 

Plessey 

SP8641A 

t Plessey 

SP8641B 

Piessey 

SP8642A 

t Piessey 

SP8642B 

Plessey 

SP8643B 

Plessey 

SP8646A 

t Plessey 

SP8646B 

Piessey 

SP8646M 

Piessey 

, SP8647A 

t Plessey 

SP8647B 

Plessey 

SP8647M 

Piessey 

/SP8685A 

t Plessey 

^ SP8685B 

Piessey 

SP8690A 

t Piessey 

SP8690B 

Plessey 

SP8695A 

t Plessey 

$P8695B 

Plessey 


Function Device 

/ 

Source 

other Digital Devices (Cont’d) 

Divider, divide by 16, 0.2 to 1 GHz 

SP8650B 

Plessey 

SP8651B 

Plessey 

SP8652B 

Plessey 

SP8659A 

t Plessey 

SP8659B 

Plessey 

Divider, divide by 20. 0.2 to 1 GHz 

SP8657A 

t Plessey 

SP8657B 

Plessey 

Divider, divide by 32, 0.2 to 1 GHz 

SP8655A 

t Plessey 

SP8655B 

Piessey 

Divider, divide by 64, 0.2 to 1 GHz 

SP4020 

Plessey 

Divider, divide by 64. above 1 GHz 

SP8750 

Plessey 

SP8751 

" Plessey 

SP8752 

Plessey 

Divider, divide by 256, above 1 GHz 

SP8770 

Plessey 

SP8771 

Plessey 

SP8772 

Plessey 

Divider Extender, divide by 4, to extend 

d Won ratios of two rhoduius counters while 

maintaining the differonce (ie 5/6 to 20/21) 

SP8790A 

t Plessey 

SP8790B 

Plessey 

SP8790M 

Plessey 

Divider Extender, divide by 8 


SP8794A 

t Piessey 

SP8794B 

Plessey 

SP8794M 

Plessey 

DVM Logic, 3-1/2 Decade (for dual ramp 

integration DVM BCD or 7 Segment Output; 

supply -15v) 


AY5-3507 

Gl 

AY5-3510 

Gi 

DVM Logic 3-3/4 Digit (ramp integration. 

supply -7.5, -15) 


AY5-3500 

Gi 

DVM Logic, 4 Digits (supply -17v) 

MN6032 

, Panasonic 

DVM Logic, 4-1/2 Digit, (dual slope 

integration, supply -15,5) 


MM5330 

National 

DVM Logic, 4-1/2 Decade (Muitipiexed BCD 

output; supply -12.5v) 


3814C 

Fairchild 

DVM Logic. 4-3/4 Digit, (dual ramp 

integration, BCD and 7 t^ment output. 

supply 5v) 


AY3-3650 

Gi 

Electronic Organ Circuits: See Linear- 

Consumer 


Flip-Flop, D-Type (750 MHz, ECL or TTL 

supplies) 


11C06C 

Fairchild 


Line 


Line 


Function 


Device 


Source 


Line! 


10 


20 


30 


40 


50 


Flip-Flop, 0-Type Master-Slave (ECL or TTL 
supplies) 

11C70C Fairchild 


70 


80 


90 


100 


110 


120 


Oth«r Digital Devices (Cont’d) 


Frequerwy Synthesizers: See Linear-Phase 

Lotted Loop Circuits 

Frequency to Voltage: See Linear-Other 

Devices 

Dual AND/NAND Gate (supply 32-6dv) 

SP530A 

Plessey 

SP530B 

Piessey 

Dual OR Gate (supply 32-60v) 


SP531A 

Plessey 

SP531B 

Plessey 

Complex Latch, ^th persistance detector 
(supply 32-60>^ 

SP532A 

Plessey 

SP532B 

Plessey 

Timing Element (supply 32-60v) 


SP533A 

Plessey 

SP533B 

Plessey 

Gate, Dual OR/NOR (5/4-Input, 700ns delay, 

ECL or TTL supplies) 

11C01C 

Fairchild 

Hail Effect Switch (senses magnetic field) 

ON830 

Panasonic 

DM831 

Panasonic 

DN834 

Panasonic 

DN835 

Panasonic 

DN837 

Panasonic 

ON838 

Panasonic 

SAS211 

Siemens 

ULN-3006 

Sprague 

ULN-3008 

Sprague 

ULS-3006 

Sprague 

Latch/Driver, 8-bit (supply :L-5,12v) 

mPD754 

NEC 

Multivibrator, astable (programmable pulse 
width, current controlled pulse rep. rate, 
supp^ 3-7v) 

MG3380 

Motorola 

Pulse Group Encoder (2141) and Decoder 
(2151) for pulse width code systems (25* 
codes programmed by RC networks) 

TM)^141 

TMX 

TMX2151 

TMX 


Regulators, Switching: See Linear-Other 
Devices ^ 

Schmitt Trigger, Complementary Open 
Coliector Output; supply 2.2 to Sv 
ULN-3303 


Schmitt Trigger, Prograrhmahle 

CA3098 t RCA 

CA3099 t RCA 

Schmitt Trigger, Zener Ciamped Output; 
supply 2.2 to 6v 

MCC102 Micro Comp 

ULN-3304 Sprague 

Schmitt Trigger, Dual, Complementary Open 
Collector Outputs; supply 2.2 to 6v 

MCC122 Micro Comp 

ULN-3305 Sprague 

Schmitt Trigger, Dual one Open Coliector 
Output, one Zener Clamped Output; supply 
2.2to6v 


ULN-3306 


Sprague 


130 



140 


160 


160 


170 


180 


t Military Temperature Range to 126®C) 
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1C MASTER 



DIGITAL— SPECIAL (Cont’d) 


. 

Function Device Source Line 

Function Device Source line 

Function Device Source Line 

other Digital Devices (Cont’d) 

Schmitt Trigger, Dual, Low voltage; 3.5v 

SN76811 : Tl 

Timers; Soe Linear-Timers 

T.V. Camera Sync. Generator; supply -12, 5v 

3262A Fairchild 

32626 Fairchild 

Ml)/i4320 National 

MM5320 t National 

T.V. Camera Sync. Generator; supply -15.- 
21v 

MN6060 Panasonic 

T.V. Camera Sync. Generator; supply 5v 

ZNA103E Ferranti 

T.V. Color Bar Generator 

MM5322 National 

Voltage to Frequency: See Linear-Other 

Devices 

Watch^Circuits-See Linear-Consumer Circuits 

' j ■ 

10 

! , 


- 



t Military Temperature Range (~55®C to 125®C) 
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ivailable. inside the 
The price overseas 


along with a 


: 

j ; i i ; 
j.. ' i-. ' ; 

1 f 












Consumer Circuits 


\ . 

p 



PiTWT' 


Packaging | 

V Strits 

Oatcriiition 


Digits 

Supply 

(V) 

Process 

Die 

DIP 

(IT) 

1 Watch Circuits n I 

S1408 

Two-function LCD Watch/Clock (Rrs/Min) 


314 

+1.5 

CMOS 


S1409 


S14Q8 

S1424A 

Five-function LCD Watch (Hrs/Min or See 
or Month/Date with alternating time/idate 
mode and vdtage triplet display options) 


3)4 

+1.5 

CMOS 


S1424A 


S1427A 

SllOll 

Six-function LCD plus aiarm/chronometer/ 
alternate time zone options 


4' ■ . 

+1.5 

CMOS 


SllOll 


SI 1012 

PSrtNo. 

Description 

Power 

Supply (V) 

1/0 

Power Ois. 

(mW) 

Process 

Package 

1 Clock and OVM Circuits | 

S1856 

LED/Gas D. Auto Clock (3H digits) 

+6 to +16 

MOS 

70 


P-l2 


IT 

S1998A 

50/60 Hz Line Clock (4 digits)^LED 

+8 to +26 

MOS 

300 




IT 

S1998B 

50/60 Hz Line Clk.-Gas Discharge 

+8 to +33 

MOS 

300 


P-I^ 


IT 

SI998C 

50/60 Hz Line Clk. -Fluorescent \ 

+8 to tl6 

MOS 

300 


P-l^ 


IT 

[ Organ Circuits \ | 

A S2i93 

7 Stage Frequency Divider 


-14, 28 

MOS 

300 


P-I^ 


ID 

SlOl 29/30/31 

6 Stage Frequency Dividcr^*^ 


-14, -27 

MOS 

350 


p.l2 


ID 

S2555 

7 Out Frequency Syntheuzer 


*15, -27 

MOS 

400 


HI Vj 


ID 

S2556 

6 Out Frequency Synthesizer 


-15,-27 

MOS 

400 


H1V|. 


ID 

S2566 

Rhythm ROM 


-15,-27 

MOS 

300 


HI Vj 


IW 

S2567 

Rhythm Counter 


-15, -27 

MOS 

400 


HlVj 

P-l2 


lb 

S50240/41/42 

Top Octave Synthesizer 


-11,-16 

MOS 

360 



lU 

S8890 

Rhythm Generator 


-12 

" MOS 

400 


P.l2 


IT 

S9660 

Rhythm Generator^^^ 


•12 

MOS 

400 


P-l2 


IZ 


(1) Optional 7'Stage divider, with Afferent pinout, is available 

(2) Various pinouts available 


Liquid Crystal Displays for 
Watches/Clocks/lnstrumelits 


Device No. 

Description 

Application 

Compatible 

Circuit 

D8130A Series 

A 3VSrdigit, 3-Volt display suitable for use in men’s watches. Special-order 

Watch 

S1408 

(formerly S23570) 

options available: • Thhmiar glass version • Custom artwork 


S1424A 

D8135A Series 

A 3y2Hiigit, 3-Volt display suitable for use in men’s watches. Special-order 

Watch 

S1408-9 

(formerly S23590) 

options available: • Thinner glass version • Custom artwork 


S1424A 

S1426A 

D8137A Series 

A SVz-digit, 3-Volt display suitable for use in men’s watches. Special-order 

Watch 


(formerly S23610) 

options available: • Thkner glass version • Custom artwork 



D8141A Series 

A SV^igit, 3-Volt display with “date” and “Sec” annunciators, suitable 

Watch 

Nortec 5022 

(formerly S23620) 

for use in men’s watches. Special order options available: 

• Thinner glass version • Custom artwork 


Micropower 

MPS7125 

D8143A Series 

A proposed ladies SVardigit watch display. 

Watch 


D8145A Series 

A very popular glass size for S^Kligit watch display. The glass size is the 

Watch 

S1408 

(formerly S2365 2) 

prime industry standard, and will be used for several new digit configu- 
rations. Special order options available: • Thinner glass version 
• Custom artwork 


S1424A 

D8151A Series 

A 3*A-digit display with extremely large digits in a popular-sized display 
package. Special order option available: • Custom artwork 

Watch . 

S1408 

S1424A 

D8154A Series 

A 4-digit alphanumeric watch display with annimciators in a very popular 

Watch 

AMI SllOll 


glass size, destined to become an industry standard. Special Order option 
available: • Custom artwork 


Intersil 7210 

D8160A Series 

A proposed “Uni-Sex” sized display that could be used in either a man^s 

Watch 

S1408 


or ladies’ watch. 


S1424A 

D8300A Series 

A 5%rdigit clock display with “date” and “Sec” annunciators, packaged 

Qock 

Nortec 5022 


in a popular glass size, with a primary digit height of 0.7 in. 


^ Micropower 
MPS7125 

D8301A Series 

A 3)4-digit combination clock/instrument display, packaged in a popular 

Clock/ 

S1408, 


glass size, with a digit height of 0.5 in. 

Instrument 

S 1424 A 

D8302A Series 

A 3H-digit clock display with “AM/PM” annunciators, packaged in a 

Clock 

S1408 


popular glass size, with a digit height of 1 .1 in. 


S1424A 


Complete Data Sheets on all Standard Products Available from 
Your Local AMI Sales Office Listed Inside the Front Cover 


it’s 

standard 

atAiHll 
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HARRIS is MB MM' 

ACCv in CMOS 

Ail three major series,.. 54C/74C, 4000, and 14500 

Harris now offers commercial devices in both CERDIP and Epoxy 410~B, rated for -400C to +850C. And bigh-rel versions~r 
GERDIP and Flat-Pack for - 550 c to +1 250 c. All deVioes available in chip form as well. 

■ , ' ' ■ ^ 

FUNCTIONAL INDEX 


£0 


SEMICONDUCTOR 

A OlVISKMM OF HARRIS CORPORATION 


DESCRIPTION 

DEVICE NO. 

DESCRIPTION 

DEVICE NO. 

ARITHMETIC FUNCTIONS 

4-Bit Full Adder 

HD-4008B 

Hex Buffer (MOS Interface) 

HD-74C904 

4-Blt Binary Full Adder 

HD-74C83 

Hex Open Drain N-Channel Buffer 

HD-74C906 

4-Bit Magnitude Comparator 

HD-14585B 

Hex Open Drain P-Channel Buffer 

HD-74C907 

COUNTERS 


Hex 3-State Buffer 

HO-14503B 

Decade Counter/Divider 

HD-401 78 

4-Bit AND/OR Selector , 

HD-145 19B 

Presettable Divide’^by-''N" Counter 

HD-40188 

DECODERS MULTIPLEXERS 


14-Stage Binary /Ripple Counter 

HD-4020B 

BCD to Decimal Decoder 

HD-4028B 

Divide-by-8 Counter/Divider with 8 Decoded Outputs 

HD-4022B 

Single 8-Channel Multiplexer 

HD-405 I B 

7-Stage Binary /Ripple Counter 

HD-4024B 

Differential 4-Channel Multiplexer 

MD-4052B 

Pr^ttable Up/Down Counter 

HD-4029B 

Triple 2-Channel Multiplexer ^ 

HD-4053B 

12-Blt Binary Counter 

HD-4040B 

Quad Bilateral Switch 

HD-4066B 

Synchronous Decade 

HD-74C160 

BCD to Decimal Decoder 

HD-74C42 

Synchronous Binary 

HD-74C16,1 

BCD to 7^Segment Decoder 

HD-74C48 

Fully Synchronous Decade 

HD-74C162 

8-Channet Digital Multiplexer 

HP-74C151 

Synchronous Up/Down Decade 

HD-74C192 

4-Line to 16-l,lne Decoder /Demultiplexer 

HD-74C154 

Synchronous Up/Down Binary 

HD-74C193 

Quad 2-Input Multiplexer 

HD-74C157 

4-Bit Counter/7 Segment Output 

HD-74C925 

8-Channel Data Selector 

HD-14512B 

BCD Up/Down Counter 

HD-14510B 

4-Bit Latch/4 to 16-Line Decoder 

HD-14514B 

Binary Up/Dovwn Counter 

HD-14516B 

4-Bit Latch/4 to 16-Line Decoder 

HD-14515B 

Dual BCD Up Counter 

HD-14518B 

Dual 4-Channel Analog Data Selector 

HD- 145298 

Dual Binary Up Counter 

HD-14520B 

BCD to 7-Segment Latch/Decoder/Driver 

HD-14543B 

Decade Counter 

HD-74C90 

BCD to 7-Segment Decoder ^ 

HD-14558B 

4-Bit Binary Counter 

HD- 74'693 

FLIP FLOPS 


Full Sync Binary Counter 

HD-74C163 

Dual "D" with Set/Reset 

HD-401 3B 

4 Decade Counter Divider y 

HD-74C925 

Dual J-K with Set/Reset 

HD^027B 

/ 4 Decade Counter Divider with Display Select 

HD-74C926 

Quad Clocked "D" Latch 

HD-4042B 

Minutes and Seconds Counter Di\^ider 

HD-74C927 

Quad Three State NOR Reset/Set Latch 

HD-4043B 

3 % Decade Counter Divider 

HD-74C928 

Quad Three State NANO Reset/Set Latch 

HD-4044B 

Programmable BCD DIvide-by-N Counter 

HD-1 45226 

Dual ‘'J-K" Master/Slave 

HD-74C73 

Programmable BCD Binary DIvide-by-N Counter 

HD-14526B 

Dual "O" with Set/Reset 

HD-74C74 , 

GATES/BUFFERS 


Dual "J-K" Master/Slave Preset 

HD-74C76 

Dual 3-Input NOR Gate 

HD-4000UB 

Dual"J-K'^ 

HDt74C107 

Quad 2-Input NOR Gate 

HD-40018 

Quad "D" Three States IQuad Latch) 

Hp-74C173 

Dual 4-Input NOR Gate 

HD-4002B 

Hex "D" 

HD-74C174 

Dual Complementary Pair with Inverter 

HD-4007B 

Quad "D" 

HD-74C175 

Quad 2-Input NAND Gate 

HD-401 IB 

SHIFT REGISTERS 


Dual 4-Input NAN D Gate 

H!D-4012B 

18-Stage Static 

Hb-4006B 

Quad ANb/OR Select 

HD-4019B 

8 Stage Synchronous Parallel Input/Serial Output 

HD-401^ 

Triple 3-Input NAND 

,HD-4023B 

Dual 4 Stage with Serial lnput/Para|lel Output 

HD-401 5B 

Triple 3-Input NOR 

HD-4025B 

8 Stage Asynchronous Parallel Input/Serial Output 

HD-4021 B 

Quad 2-Input Exclusive OR 

HD-4030B 

4 Stage with J-K Input and True/Complement Output 

HD-4035B 

Hex Buffer/Converter, Inverting 

HD-4049UB 

4-Bit Right-Shift Left-Shift 

HD-74C95 

Hex Buffer/Converter, Non-Inverting 

HD-4050B 

8-Blt Serial-In Parallel Out 

HD-74C164 

Hex Inverter 

HD-4069UB 

B' Stage Synchronous Parallel Input/Serial Output 

HD-74C165 

Quad Exciusive-OR Gate 

HD-4070B 

4-Bit Parallel-In Parallel-Out 

HD-74C195 

Quad 2-Input AND Gate 

HD-4081 B 

SPECIAL FUNCTION 


Quad 2-Input NAND 

HD-74C00 

Hex Schmitt Trigger 

HD-74C14 

Quad 2-input NOR 

HD-74C02 

64-Bit RAM 

HD-74q89 

Hex Inverter 

HD-74C04 

256-Bit Thpe State RAM 

HD-74C200 

Quad 2-1 nput AND 

HD-74C08 

Dual Monostable Multivibrator 

HD-74C221 

Triple 3-Input AND 

Hb-74C10 

Hex Schmitt Trigger 

HD-74C9I4 

Dual 4-Input NAND 

HD-74C20 

16-Key Keyboard Encoder ^ 

HD-74C922 

8-Input NAND 

HD-74C30 

20-Key Keyboard Encoder 

HD-74C923 

Quad 2-Input OR 

HD-74C32 

BCD to 7-Segment Latch/Decoder/Driver 

HD-1451 IB 

Quad 2-’-input Exclusive OR 

HD-74C86 

BCD Rate Multiplier 

11D-14527B 

Three State Hex Buffer 

HD-80C95 

Dual One Shot 

HD-14528B 

Three State Hex Buffer 

HD-80C97 

Hex Schmitt Trigger 

HD-14584B 

Hex Buffer/Converter, Inverting 

Hex Buffer/Converter, Non-Inverting 

' HD-74C901 

HD-74C902 

All Listed 74C Devices are also Available as 54C. 

Hex Inverting PMOS Buffer 

HD-74C903 

All Listed 80C Devices are also Available as 7CC 
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Harris/Semiconductor 



Harris/Semiconductor 


Family Features 


These circuits employ complementary MOS (CMOS) to achieve low power dis- 
sipation, high noi^e immunity and wide power supply voltage ranges with 
symmetric rise and fail times. Features such as these make the 4000 and 54C/ 
74C families ideal for use in digital systems. 

The 4000 series is popular because of the wide range of logic functions and 
readily abundant supply. 

The 54C/74C series is ideal for “worse case” noise immunity design. Function 
and pin out compatibility with 54/74 TTL devices minimizes design time for 
those designers already familiar with that logic family. 


SEMICONDUCTOR 

A DIVISION OF MAAFilS CCWFORAT ION 


■ Wide Supply Voltage Range 3.0V to 15V 

■ Guaranteed Noise Margin 1.0V 

■ High Noise Immunity 0.45 Vqc Tv 

■ Low Power lOnW Typ. h 


All inputs are protected from 
damage due to static discharge 
by diode clamps to Vqc 
GND unless otherwise noted. 


1.0 V 

0.45 Vcc Typ. 

lOnW Typ. for Gates 
lOpW Typ. for MSI Circuits 

I p Vcc 


• DISTRIBUTED 
> DIODE 


CMOS Product Code 

Harris CMOS Products are designated by "PRODUCT CODE". When ordering, please refer to products by the full 
code. Harris Products will always begin with "H". Specific device numbers will always be isolated by hyphens. 


4000 SERIES 

EXAMPLE: i— 


HARRIS LOGO (LETTER -H) 

I— FAMILY DESIGNATION (LETTERS) 

/ PACKAGE TYPE (NUMBERS) 

I I SPECIFIC DEVICE TYPE NUMBERS & LETTERS 

I / I r-TEMPERATURE RANGE (NUMBERS) 


H D 1 - 4001A 2 


S4C/74C SERIES 

EXAMPLE: r-* 


HARRIS LOGO (LETTER -H) 
p- FAMILY DESIGNATION (LETTERS) , 

1 I PACKAGE TYPE (NUMBERS) 

I r— TEMPERATURE RANGE (NUMBERS) 

1 I SPECIFIC DEVICE TYPE NUMBERS 


ItMKt 


H D 9 - 74C10 


FAMfLY (LETTERS) 

PACKAGE (NUMBERS) 

TEMPERATURE RANGE 

FAMILY (LETTERS) 

PACKAGE (NUMBERS) 

TEMPERATURE RANGE 

D - DIGITAL 

1- DUAL IN-LINE CERAMIC 

2 - -550c to + 1 250c 

0 - DIGITAL 

1 -D^AL IN-LINE CERAMIC 

54C- -55®Cto+125®C 


9 -FLAT PACKAGE 

9 - -40®C to + 85 OC 


9 - FLAT PACKAGE 

74C - QOC to +70OC 


Packaging Code 


Code lU 14 LEAD CERAMIC D.I.P. (CERDIP)* Codo 9V TO-86 (METAL BOTTOM) 

BRAZED SEAL FLAT PACK* 



Code IW 16 LEAD CERAMIC D.I.P. ICERDIP)* Code 91 16 LEAD BRAZED SEAL 

FLAT PACK* 
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9LS 

25LS 

54LS 

74LS 


Total Low-Power Schottlgr from Raytlieon 

Raytheon offers the full family of low-power Schottky devices: The new 
military standard 9LS, the high-performance 25LS, the old military stan- 
dard 54LS and the industrial/commercial standard 74LS devices. 

Are you specifiying 50pF at 2Kfl? Well, Raytheon has put together the 
most comprehensive specifications available In the Industry. Check over 
our specifications and see for yourself that Raytheon standard products 
will meet or exceed your most demanding requirement. We have 79 types 
available now, with 30 more In development. 

For our full digital product catalog, contact your local distributor or 
Raytheon Company, Semiconductor Division, Department LS, 350 Ellis 
Street, Mountain View, California 94042, (41 5) 968-9211 . 


riELD SALMB OFfflCES 


CALIFORNIA 

FLORIDA 

MASSACHUSETTS 

NEW JERSEY/ 

EASTERN PENN. 

Raytheon Regional 

Raytheon Regional 

Raytheon Regional 

Raytheon Regional 

Sales Office 

Sales Office 

Sales Office 

Sales Office 

350 Ellis Street 

9600 Gandy Blvd., Suite 203 

155 Middlesex Turnpike 

5090 Cen;trat Highway 

Mountain View, CA 94042 

St. Petersburg, FL 33702 
(813) 576-2221 

Burlington, MA 01803 
(617)272-8500 

Pennsauken, NJ 08109 

(415)969-3475 

(609) 663-4066 

Rayttieon Regional 

Sales Office 

ILUNOIS 

MINNESOTA 

NEW YORK 

Raytheon Regional 
^es Office 

Raytheon Regional 

Raytheon Regional 

2212 Dupont Drive 

Sales Office 

Sales Office 

Irvine, CA 92664 

3158 Des Plaines Avenue 

3250 West 66th Street 

275 Broad Hollow Road 

(714)833-9042 

Des Plaines, IL 60018 

Minneapolis, MN 55435 

Melville, NY 11746 


(312)297-5540 

(612)920-7935 

(516) 420-0700 
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Raytheon Semiconductor 




Raytheon Semiconductor 



LSOO LS04 

Positivc^-NAND Gates, Hex Inverters lsio ls 20 tS30 


PIN-OUT AND LOGIC DIAGRAMS 


LSOO 

QUADRUPLE 2-INPUT NAND GATE 

Vcc 4B 4A 4Y 3B 3A 3Y 



Positive logic: Y = AB 


LS04 

HEX INVERTER 

Vcc 6A 6Y 5A 5Y 4A 4Y 



Die Size .047 x .048 


Die Size .048 x .051 


LSIO 

TRIPLE 3-INPUT NAND GATE 


LS20 

DUAL 4-INPUT NAND GATE 


9 8 7 6 



13 14 1 2 


Vcc 1C lY 3C 3B 3A 3Y 

lEQIlGIKTDOollTKl] 



[DmilisiIimQ] 

1A IB 2A 2B 2C 2Y GNO 


positive logic: Y = ABC 


Vcc 20 2C NC 2B 2A 2Y 



positive logic: Y - ABCD 


Die Size .052 x .054 


Die Size .042 x .044 


NC — No Internal connection 


LS30 

d-INPUTNAND GATE 


12 11 



3 4 5 


Vcc NC H G NC NC Y 



[t][l](l](4](tl[6](I] 
A B C D E F GNO 


positive logic: Y = ABCDEFGH 


’/ 


Die Size .042 x .044 
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LSOO LS04 
LSIO LS20 LS30 


Positive-NAND Gates, Hex Inverters 


Recommended Operating Conditione 


Supply voltage, Vcc 


Normalized fan-out from each output, N 


Operating free-air temperature, T a 


9LS/54LS 


Min Nom Max 


5 5.5 


9LS/74LS 


Min Nom 


4.75 5 


High logic level 


Low logic level 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 


Test Conditions* 


i=-18mA 


9LS/54LS 


9LS/74LS 


Vcc=MIN, 


Vcc=M»N. V|L=VrLmax, Iqh^-^OOmA, Vjl=0.7V 


Vcc^MIN, ViH=2V 


Iql= 4 mA 


=8 mA 


u 

Init 


V 


V 


V 


V 


V 


m 


Vcc=MAX, Vi=7.0V 


Vcc=MAX, V|*2.7V 


Vcc=MAX, Vi =0.4 V 


Vcc=MAX, 


Vcc=MAX, All inputs at OV LSOO,04, 10,20 

LS30 


Vcc”MAX, All inputs at 4.5 V 


♦For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

** All typical values are at Vcc * 5 V, Ta ® 25® C. 
t Not more than one output should be shorted at a time. 


n 

iA 

Z1 

lA 

n 

iA 

n 

iA 

n 

lA 

n 

lA 


Parameter 


Switching Characteristics, = SV Over Recommended Free-Air Temperature Range 


-SrC +25°C +i25'C 


Typ Max Min Typ Max Min Typ Max 


Test Conditions: C, = 15pF, R, B 2kn (See Fig. A, page 2-147) 


12 


9 15 


8- 14 


10 16 


10 17 


tPLH 

LSOO, 04, 
10,20 


LS30 

tPHL 

LS0O,04,1O, 

■ 

LS20 

LS30 


6 

12 

3.0 

5.0 

IHQi 

11 

4.0 

6 

9 

15 

3.0 

5.0 

10 

16 

4.0 

8.0 

18 

25 

6.0 

15 


tpLH US00,04, 
10,20 
LS30 


tpHL LS00,04,10, 
LS20 
LS30 




= 2kfl (See Fig. A, page 2-147) 


9 15 


8 13 


11 17 


12 16 


27 35 


9 

15 

8 

13 

10 

16 

12 

16 

21 

28 


10 

16 

ns 

12 

18 


10 

16 


12 

18 

ns 

16 

23 
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Raytheon Semiconductor 


Po$itive-NANO Gates, Hex Inverters 
With Open-Collector Outputs 


LS01 LS03 
LS05 LSI 2 LS22 


PIN-OUT AND LOGIC DIAGRAMS 


LS01 

QUADRUPLE 2-INPUT NAND GATE 



2 3 4 5 



positive logic: Y = AB 


Die Size .047 x .048 


LS03 

QUADRUPLE 2-INPUT NAND GATE 



10 11 12 

Die Size .047 x .048 


mmtSscbifim 

1A 16 1Y 2A 26 2Y GND 
positive logic: Y ='ab 


LSOS 

HEX INVERT^ 


13 14 1 

Die Size .048 x .051 


Vcc 6A 6Y SA SY 4A 4Y 

MlRDIiallnllioiriltl] 



UmiSHCIllIJlI] 

1A 1Y 2A 2Y 3A 3Y GNO^ 

positive logic: Y =”A 


LS12 

TRIPLE 3-INPUT NAND GATE 



Vcc 1C 1 Y 3C 36 

figiillliJlITillll 


13 14 1 2 

Die Size .052 x .054 



(llm[3][4]|tll 
1A 16 2A 26 2C 

positive logic Y =’ABC 



LS22 n 

DUAL 4-INPUT NAND GATE 

Vcc 20 2C NC 26 2A 2Y 

Guiiiniiism 




12 10 9 




1A 18 NC 1C 10 1YGND 
positive logic: Y = ABCD 


NC-No internal connection 
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LS01 LS03 PosItive-NAND Gates, Hex Inverters 

LS 05 LS12 LS22 With Open-Gollsctor Outputs 


Recommended Operating Conditions 


f 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Nom 

Max 

Min 

Nom 

Max 

Supply voltage, Vcc (See Note 1) 

■a 

5 

5.5 

4.75 

5 

5.25 


High-level output voltage, Vqh 



5.5 




V 

Low-level output current, Iql 



4 



8 

mA 

Operatihg free-air temperature, Ta 

“55 


125 



70 

mat 


NOTE 1 : Voltage values are with respect to network ground terminal. 



Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 

/ 

Test Conditions'^ 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Typ“ 

Max 

Min 

ESS 

Max 

V|H 


2 



2 



V 

ViL 




0.7 



0.8 

V 

V| 

Vcc=MIN, I|=-18mA 



“1.5 



-1.5 

V 

•oh 

Vcc=MIN, Voh=5.5V 

V|l=0.7V 



100 



100 

M 

VoL 

Vcc=MIN, V|h=2V 



0.25 

0.4 


0.25 

0.4 

V 

loL=8mA 





0.3 

Ka 

l| 

Vcc=MAX, V|=7.0V 



0.1 



0.1 

mA 

l|H 

Vcc=MAX, V(=2.7V 



20 


■■ 

20 

HA 

IlL 

ycc=MAX, V|=0.4V 



-0.36 



“0.36 

mA 

■CCH 

Vcc=MAX, All inputs at OV 


0.2 

0.4 


0.2 

0.4 

mA 

ICCL 

Vcc=MAX, All inputs at 4.5V 


0.6 

1.1 


0.6 

1.1 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operatihg conditions for the applicable 
device type. 

**AII typical values are at Vcc * 5V, Ta * 25°C. 
tNot more than one output should be shorted at a time. 


Switching Characteristics, Vpc = 5V Over Recommended Free-Air Temperature Range 


Parameter 




-f-25®C 

+i25'C 

Unit 

Min Typ Max 

Min 1 Typ Max 

Min Typ Max 

Test Conditions: C,^ = 15pF, = 2ka iSee Figure B, page 2-147) 

tPLH 




7.0 

14 

22 




|[Q||| 

tPHL 




4.0 

10 

18 




ns 1 

Test Conditions: Cl = 50pF, R^^ = 2kft <See Figure B, page 2-147) 

tPLH 









I 

ns 

tpHL 










ns 
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Raytheon Semiconductor 


Positive-NOR Gates 


LS02 LS27 


PIN-OUT AND LOGIC DIAGRAMS 


LS02 

QUADRUPLE 2-tNPUT NOR GATE 


LS27 

TRIPLE 3-INPUT NOR GATE 


12 11 10 


Vcc 4Y 4B 4A 3Y 3B 3A 
^fi3llT2l(TTlfToir9im 



2 3 4 5 

Die Size .053 x .053 


1Y 1A IB 2Y 2A 2B GND 
positive logic: Y = A+B 



Vcc 1C 1Y 3C 3B 3A 3Y 



d]a[3]a[|][6]iii 

1A IB 2A 2B 2C 2Y 6ND 


1 2 3 

Die Size .053 X .053 


positive logic: Y = A+B+C 


Recommended Operating Conditions 



9LS/54LS 

9LS/74LS 

Unit 

Min 

Nom 

Max 

Min 

Nom 

Max 

Supply voltage, Vcc 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

Normalized fan-out from each output, N 

High logic lisvel 



20 



20 


Low logic level 



10 



20 

Operating free-air temperature, Ta 

-55 


125 

0 


70 

°c 

Eiectrical Characteristics Over Recommended Free-Air Temperature Range (t 

Jnless Otherwise Noted) 

Parameter 

Test Conditions* 

9L$/54LS 

9LS/74LS 

Unit 

Min 

Typ** 

Max 

Min 

Typ** 

Max 

V|H 


2 



2 



V 

V,L 




0.7 



0.8 

V 

Vl 

Vcc=MIN, l|=“18mA 



-1.5 



-1.5 

V 

VoH 

Vcc=IVIIN, loH“’‘400/iA 

V|l=0.7V 

2.5 

3.4 


2.7 

3.4 


V 

VoL 

Vcc=MIN, 



0.25 

0.4 


0.25 

0.4 

V 

IOL=8mA 





0.35 

0.5 

l| 

Vcc=MAX, V,=7V 



0.1 



0.1 

mA 

l|H 

Vcc=MAX, V|=2.7V 



20 



20 

MA 

l|L 

Vcc=MAX, Vi=0.4V 



-0.36 



-0.36 

mA 

■os 

Vcc=MAX, 

-15 


-100 

-15 


-100 

mA 

ICCHt 

Vcc=MAX, All inputs at OV 

LS02 


1.6 

3.2 


1.6 

3.2 

mA 

LS27 


2.0 

4.0 


2.0 

4.0 

•CCL 

Vcc=MAX, All inputs at 5V 

LS02 


2.8 

5.4 


2.8 

5.4 

mA 

LS027 


3.4 

6.8 


3.4 

6.8 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AI1 typical values are at Vcq = 5V, Ta ~ 25° C. 
tNot more than one output should be shorted at a time. 

Switching Characteristics, = SVOver Recommended Free- Air Temperature Range 


Parameter 

~55X 

+2B^C 

+125X 

Unit 

Min Typ 1 Max 

Min 1 Typ | Max 

Min 1 Typ | Max 

Test Conditions: = 15pF, R^ = 2kn (See Fig. A, page 2-147) 

tPLH 




3.0 

6.0 

10 




ns 

tPHL 




3.0 

5.0 

10 




ns 

Test Conditions: C^ = 50pF, = 2kn (See Fig. A, page 2-141 

f) 

tPLH 










ns 

tPHL 










ns 
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LS08 LS11 LS21 


Positive-AND Gates 


PIN-OUT AND LOGIC DIAGRAMS 


LS08 

QUADRUPLE 2-INPUT AND GATES 


12 11 10 9 


2 3 4 5 


Die Size .046 x .056 


Vcc 4B 4A 4Y 3B 3A 3Y 

it]Ji3l(i2HTiinolf9l0 



UQ 

1A IB 1Y 2A 2B 2Y GNO 
positive logic: Y = AB 


LS11 

TRIPLE 3-INPUT AND GATES 



Vcc 1C 1 Y 3C 3B 3A 3Y 

(i 4 )Q 3 ]G 2 ](u] 110 }lI] 







13 14 1 : 2 
Die Size .052 x .054 


lilUJlULUliJleJlU 

1A IB 2A 2B 2C 2Y 6ND 
positive logic: Y = ABC 




12 10 



LS21 

DUAL 4^INPUT AND GATES 

Vcc 20 2C WC 2B 2A 2Y 

El Op l|l 0311] 00 






Die Size .042 x .044 


cbiiciiiiliicSQ 

1A IB NC 1C 10 lYGNO 
positive logic: Y = ABCD 


NC-No internal connection 


Recotninendecl Operating Conditions 



9LS/54LS 

9LS/74LS 

Unit 

Min 

Norn 

Max 

Min 

Nom 

Max 

Supply voltage, Vcc 

IIIIIQ^III^ 

5 

5.5 

4.75 

5 

5.25 

V 

Normalized fan-out from each output, N 

High logic level 



20 



20 


Low logic level 



11 



20 

Operating free-air temperature, Ta 

-55 


125 

0 


70 

°c 
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Raytheon Semiconductor 



Positive-AND Gates lsos lsh ls2i 


Electrtcal Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 

Test Conditions* 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Typ** 

Max 

Min 

Typ” 

Max 

V|H 


2 



2 



V 

V|L 




0.7 


■■ 

0.8 

V 

V, 

Vcc=MIN, l|=-18mA 



-1.5 



-1.5 

V 

VoH 

Vcc=MIN, Ioh=-400mA 

V|h=2.0V 

2.5 

mm 


mm 

mm 


V 

VoL 


loL=^nnA 


0.25 

0.4 


0.25 

0.4 

V 

l0L=8mA 





0,35 

0.5 

ll 

Vcc=MAX, V|=7.0V 



0.1 



0.1 

mA 

l|K 

Vcc=MAX, V|=2.7V 



20 



20 

MA 

IlL 

Vcc=MAX, V|=0.4V 



-0.36 



-0.36 

mA 

los 

Vcc=MAX 

-15 


-100 

-15 


-100 

mA 

ICCH 

Vcc-MAX, All inputs at 4.5\/ 


0.6 

1.2 


0.6 

1.2 

mA 

!ccl 

Vcc=MAX, All inputs at OV 


1.1 

109 


1.1 

109 

mA 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

** All typical values are at Vcc 5 V, Ta “ 25° C. 
tNot more than one output should be shorted at a time. 


Switching Characteriatics, = 5V Over Recommended Free-Air Temperature Range 


Parameter 

-55*C 

+25X 

+125*C 

Unit 

Min Typ | Max 

Min 1 Typ Max 

Min 1 Typ | Max 

Test Conditions: C^ = 15pF, = 2kn (See Fig. A, page 2-147) 

tPLH 

LSOS, 11 


9 

4 


S.5 

13 


9 

14 

ns 

LS21 


10 

15 


9 

14 


10 

15 

t PHL 

LSOS, 11 


6 

11 


6 

10 


S 

12 

ns 

LS21 


6 

11 


6 

10 


8 

12 

Test Conditions: = 50pF, = 2kn (See Fig. A, page 2-147) 

IPLH 

LS08,11 


11 

17 


10 

15 


11 

16 

ns 

LS21 


12 

IS 


11 

16 


12 

17 

IpHL 

LSOS, 11 


10 

15 


s 

12 


11 

16 

ns 

LS21 


10 

15 


s 

12 


11 

16 
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LS09 LS15 


Positive-AND Gates 
With Open-Collector Outputs 


PIN-OUT AND LOGIC DIAGRAMS 


LS09 

QUADRUPLE 2-INPUT AND GATES 



2 3 4 S 

Die Size .045 X .056 


1A IB 1Y 2A 2B 2Y 6N0 
positive, logic: Y = AB 


LS15 

TRIPLE 3-INPUT AND GATES 

8 7 6 



13 14 1 
Die Size .052 x .054 


Vcc 1C 1Y 3C 3B 3A 3Y 
01] QS] on 0(1 [9] [8] 





[iiiiiiiiijmcfim 

1A IB 2A 2B 2C 2Y GNO 
positive logic: Y = ABC 



Recommended Operating Conditions 



9LS/54LS 

9LS/74LS 

Unit 

Min 

Norn 

Max 

Min 

Nom 

Max 

Supply voltage, Vcc (See Note 1 ) 

IIIIIIQII^^ 

5 

5.5 

4.75 

5 

5.25 

V 

High-level output voltage, Vqh 



5.5 



■aai 

V 

Low-level output current, Iql 

-55 


125 

0 


70 

wm 


NOTE 1 : Voltage values are ‘With respect to network ground terminal. 


Electrical Characteristics Over Recommended Free-Alr Temperature Range (Unless Otherwise Noted) 


Parameter 

Test Conditions* 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Typ« 

Max 

Min 

Typ” 

Max 

V,H 


2 



2 



V 

V,L 




0.7 



0.8 

V 

V| 

Vcc=MIN, l|=-18mA 



-1.5 



-1.5 

V 

Vqh 

Vcc=MIN, Voh=5.5V. V|h=2.0V 



TOO 



100 

mA 

>OH 

Vcc=MiN, V|l=V|lMAX 

IOL“4mA 


0.25 

0.4 

■1 

0.25 

JESM 

V 

lesiEgn&aHi 





mmim 

■2231 

ll 

Vcc=MAX7 V|=7.0V 



0.1. 



0.1 

mA 

l|H 

Vcc=MAX, Vi=2.7V 



20 



20 

juA 

l|L 

Vcc^MAX, Vi=0.4V 






-0.36 

mA 

ICCH 

Vcc=MAX, All inputs at 4.5V 


0.6 

1.2 


0.6 

1.2 

.mA 

ICCL 

Vcc=MAX, All inputs at OV 


1.1 



1.1 

mjm 

mA 


♦For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vcc ~ 5V, Ta - 25® C. 


Range 


Switching Characteristics, Vcc = SVOver Recommended Free-Air Temperature 


Parameter 

-55'C 

-i-25X 

-I-12SX 

Unit 

Mill Typ Max 


Min Typ | Max 

Test Conditions: C^ = 15pF, R^ ?= 2kO 

tPLH 

■ 

14 

20 

■ 

14 

21 


28 

42 

ns 

tPHL 


10 

15 


8 

12 


9 

13 

ns 

1 Test Conditions: C^ = 50pF, R|^ - 2kn | 

tPLH 


30 

38 


30 

38 


40 

54 

ns 

tPHL 


16 

23 


12 

17 


13 

17 

ns 
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Raytheon Semiconductor 



C9 


Schmitt-Trigger Positive-NAND Gates and 
Inverters with Totem-Pole Outputs 


FEATURES 

■ Operation from Very Slow Transitions 

■ Temperature-Compensated Threshold Levels 

■ Temperature-Compensated Hysteresis, Typically 0.8V 

■ High Noise Immunity 

DESCRIPTION 

Each circuit functions as a NAND gate or inverter, but 
because of the Schmitt action, it has different Input thres- 
hold levels for positive- and negative-going signals. The 
hysteresis or backlash, which Is the difference between the 
two threshold levels, is typically 800 millivolts. 

These circuits are temperature compensated and can be trig- 
gered from the slowest of Input ramps and still give clean, 
jitter-free output signals. 

SCHEMATIC (EACH GATE) 


LSI 3 LSI 4 


PIN-OUT AND LOGIC DIAGRAMS 


Vqc 2D 2C NC 2B 2A 2Y 

[24]lli][ii]{l[|][|] 


□[ilCIlHlllltiQ] 

1A IB NC 1C ID 1Y GNO 
positive logic: Y = ABCD 


NC- No internal connection 


INPUTS 
A 
8 




OUTPUT 



Recommended Operating Conditions 



9LS/54LS 


Min Nom Max 


9tS/74LS 


Min Nom Max 


Supply voltage, Vcc 


High-level output current, Iqh 


Low-level output current, Iql 


Operating free-air temperature, T^ 



5.25 V 


-400 iuA 


8 i mA 


70 
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LS13 LS14 


Schmitt-Trigger Positive-NAND Gates and 
Inverters with Totem-Pofe Outputs 


Electrical Characteristics Over Recommended Free-AIr Temperature Range (Unless Otherwise Noted) 


Parameter 

Teat Conditions® 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Typ” 

Max 

Min 

iZESI 

Max 

Vt+ 

Vcc=5V 

1;5 

1.7 

2 

1.5 

1.7 

2 

V 

Vt- 


0.6 

■iliH 

1.1 

0.6 

0.9 

1.1 

wsm 

Vt+- Vt- 

Vcc=5V 

0.4 

0.8 


0.4 

0.8 


V 

V. 

Vcc=MIN, l|=-18mA 



-1.5 



-1.5 

V 

Vqh 

Vcc=MIN, loH=-400iLiA, Vi=0.6V 




MM 

msM 


V 

Vql 

\/ S/IIM \/.— 9\/ 



0.25 

0.4 


0.25 

0.4 


Vqq— IVIUM, V| 



' 



0.35 

gUi 

V 

■t+ 

ycc=5v, V|=Vt+ 



-0.14 



-0.14 


mA 

It- 

Vcc=5V. vrVx- 



-0.18 



-0.18 


mA 

h 

Vcc=MAX, V|=7V 




0.1 



0.1 

mA 

l|H 

Vgc=MAX, Vi=2.7V 




20 



20 

IxA 

l|L 

Vcc*MAX, V|=0.4V 




-0.4 



-0.4 

mA 

los 

Vcc=MAX 


-6 


-40 

-5 


-42 

mA 

•cCH 

Vcc=MAX, V|=0V 

LSI 3 



6 


mam 

6 

mA 


LSI 4 


8.6 

16 


■:iai 

16 

ICCL 

Vcc=MAX. V|=4.5V 

LSI 3 


4.1 

7 


4.1 

7 

mA 

LS14 


12 

21 


12 

21 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

** All typical values are at Vcc “ 5 V, Ta = 25® C. 
t Not more than one output should be shorted at a time. 


Parameter 

-S5"C 

+25®C 

+125®C 

Unit 

Min 1 Typ 1 Max 

Min 1 Typ Max 

Min 1 Typ | Max 

Test Conditions: C|^ = 15pF, R|_ » 2kn 

tpLH 

LSI 3 





15 

22 




ns 

LSI 4 





15 

22 




ns 

tprtL 

LS13 





18 

27 




ns 

LSI 4 





15 

22 




ns 

Test Conditions: C|^ - 50pF, R|^ » 2kn 

IPL^ 

LS13 










ns 

LSI 4 










ns 

tpHL 

LSI 3 

\ 






' V 



ns 

LSI 4 










ns 


PARAMETER MEASUREMENT INFORMATION 


TEST 

POINT 


FROM 

OUTPUT 

UNDER 


^CC 




> ■ 

MSee Note C) 

^ ww-w 


TEST Cl*15pF 
X (See Note B) 

LOAD CIRCUIT 


X 



NOTES: A. The input waveform is supplied by a generator with the following characteristics: 

Zout “ 50n and PRR < 1 MHz, tf < 15 ns, tf < 6 ns. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1 N91 6 or 1 N3064. 
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Schmitt-Trigger Positive-N AND Gates and 

Inverters with Totem-Pole Outputs lsi3 lsi4 


TYPICAL CHARACTERISTICSt 


POSITIVE-GOING THRESHOLD VOLTAGE 
VS 

FREE-AIR TEMPERATURE 


> 



NEGATIVE-GOING THRESHOLD VOLTAGE 
VS 

FREE-AIR TEMPERATURE 


> 



> T^-Free-Air Temperature’°C 



HYSTERESIS 

VS 



-75 -50 -25 0 25 50 75 100 125 

Ta Free-Air Temperature 


DISTRIBUTION OF UNITS 
FOR HYSTERESIS 



720 740 760 780800 820 840 860 880 
Vx+-Vj:-Hysteresis-mV 


THRESHOLD VOLTAGES AND HYSTERESIS 
VS 

SUPPLY VOLTAGE 


2.0 

1.8 

1.6 

1.4 

1.2 

1.0 

0.8 

0.6 

0.4 

0.2 

0 


Ta = 25 C 






“rn 

■r- 





■Pos 

tive-Goii 

L 1 

igTt 

Ly- 

iresh 

r±J 

oi<n 

LJ 

/olt< 

LJ 

ge,- 

' " 1 

Nec 

1 -T 1 1 1 1 1 

lative-Going Threshold Voltage, | 





■■■ 

" HystWesi's, V' 

r+-VT-! 


























4.5 4.75 5 5.25 

Vcc'Supply Voltage-V 


5.5 


OUTPUT VOLTAGE 
VS 

INPUT VOLTAGE 



V|- Input Voltage-V. 


^Data for temperatures below 0®C and above 70°C and supply voltages below 4.75V and above 5.25 are applicable for 9LS/54LS13, and 
9LS/54LS14. 
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NOR, NAND Buffers 
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NOR, NAND Buffers ls 28 ls37 ls40 


Electrical Characteristics Over Recommended Free-AIr Temperature Range (Unless Otherwise Noted) 


Parameter 

Test Conditions* 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Typ” 

Max 

Min 

Typ” 

Max 

V|H 


2 






V 

V|L 




0.7 



0.8 

V 

V| 

Vcc=IVIIN, li=-18mA 



-1.5 



-1.5 

V 

VoH 

Vcc=MIN, " loH=*"l*2mA 

V|i.=0.7V 

2.5 



EB 

KQ 


V 

VoL 

Vcc=IVIIN, V,h=2V 

IOL=12mA 


0.25 

KOI 


■3^ 

0.4 

V 

IOL~22nnA 





0.35 

0.5 

l| 

Vcc=MAX, V|=7V 



0.1 



0.1 

mA 

IlH 

Vcc=IVlAX, V|=2.7V 



20 



20 

fxA 

l|L 

Vcc=MAX; V|=0.4V 



-0.36 



-0.36 

mA 

•os 

Vcc=MAX 

-30 


-100 

-30 


-100 

mA 

•CCH 

Vcc=IVIAX, All inputs at OV 

LS28 


0.45 

0.9 


0.45 

0.9 

mA 

LS37,40 


0.23 

0.5 


0.23 

0.5 

•CCL 

Vcc~MAX, All inputs at 5V 

LS28 


1.7 

3.45 


1.7 

3.45 

mA 

LS37,40 


1.5 

3.0 


1.5 

3.0 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vcc ~ 5V, Ta - 25® C. 
tNot more than one output should be shorted at a time. 

Switching Characteristics, = SVOver Recommended Free-Air Temperature Range 


Parameter 

-55*C 

+25*C 

+125*C 

Unit 

Min 1 Typ | Max 

Min Typ Max 

Min 1 Typ | Max 

Test Conditions: Cl = 45pF, Rl = 6670 (See Fig. A, page 2-147) 

tPLH 


6 

10 


5 

9 


6 

10 

ns 

tPHL 


9 

14 


7 

12 


7 

11 

ns 

1 Test Conditions: Cl = 125pF, Rl = 6670 (See Fig. A, page 2-147) | 

tPLH 


8 

12 


7 

11 


8 

13 

ns 

tPHL 


14 

20 


10 

15 


10 

15 

ns 
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LS32 


Quadruple 2-Input PosItive-OR Gate 


PIN-OUT AND LOGIC DIAGRAM 


LS32 

QUADRUPLE 2-INPUT OR GATE 



Vcc 4B 4A 4Y 3B 3A 3Y 



md] [3] [4] It] (eld] 
1A IB 1Y 2A 2B 2Y GND 
positive logic: Y = A+B 



Recommended Operating Conditions 



9LS/S4LS 

9LS/74LS 

Unit 

1 Min 1 

Norn 

Max 

Min 

Nom 

Max 

Supply voltage, Vcc 

IQqI 

5 

5.5 

4.75 

5 

1^31 

V 

Normalized fan-out from each outpuf, N 

High logic level 

hhi 





mKsm 

■ 

Low logic level 



10 



20 

Operating free-air temperature, T/^ 

-55 


125 

0 


70 

wa. 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 

Test Conditions* 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Typ** 

Max 

Min 

UDii 

Max 

V|H 


2 



2 



V 

V|L 




0.7 



0.8 

V 

V, 

Vcc-MIN, l|=-18mA 



-1.5 



-1.5 

V 

Vqh 

Vcc=MIN, loH=-400/iA. V|u=0.7V 

2.5 

Bl 



mnm 


V 

VOL 

Vcc=MIN, V|h=2V 

loL=4mA 


0.25 

0.4 



KOI 

V 

l0L=8mA 





0.35 

0.5 

l| 

Vcc=MAX, V|=7V 



0.1 



0.1 

mA 

IlH 

Vcc=MAX, V|=2.7V 



20 



20 

HA 

llL 

Vcc=MAX, V|=0,4V 



-0.36 



-0.36 

mA 

los* 

Vcc=MAX 

-15 


-100 

-15 


-100 

mA 

ICCH 

Vcc=MAX, All inputs at 5V 


3.1 

6.2 


3.1 

6.2 

mA 

•CCL 

Vcc=JVIAX, All inputs at OV 


4.9 

IQgll 



9.8 

mA 


•For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

••All typical values are at Vcc 5V, Ta = 25® C. 
tNot more than one output should be shorted at a time. 

Switching Characteristics, Vcc = SVOver Recommended Free-Air Temperature Range 


Parameter 

-5S*C 

-H25X 

+125X 

Unit 

Min Typ 1 Max 

Min Typ Max 

Min 1 Typ | Max 

Test Conditions: * 15pF, R|^ 2kn (See Fig. A, page 2-147) 

tPLH 


B 

12 


7 

11 


9 

13 

ns 

tpHL 



13 


7 

12 


9 

14 

ns 


tPLH 


9 

14 


8 

13 


10 

15 

ns 

tpHL 


11 

17 


■H 



mm 

mm 

ns 
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NOR, NAND Buffers With 
Open-Collector Outputs 


LS33 LS38 



LS38 

QUADRUPLE 2-INPUT NAND BUFFER 

Vcc 48 4A 4Y 3B 3A 3Y 

ISlGIllilKilinollTlftl 



n^rF^ 


Recommended Operating Conditions 


9LS/54LS 


Min I Nom Max 


5 5.5 


9LS/74LS 


Min Nom I Max 


4.75 5 5.25 


Supply voltage, Vcc (See Note 1) 


High-level output voltage, Vqh 


Low-level output current, Iql 


Operating free-air temperature, Ta 


NOTE 1 : Voltage values are with respect to network ground ternninal. 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


9LS/54LS 9L.S/74LS 


Min |Typ^* | Max | Min |Typ**| Max 


Parameter 



Test Conditions* 



Vcc=MIN, 


Vcc=MIN, 


Vcc=MAX, 


Vcc=MAX, 


Vcc=MAX, 


=~18mA 


ViL”V|Lmax 


V|h=2V 


V,=7V 


V|=2.7V 


V|=0.4V 



Voh=5.5V 


l0L=‘*2mA 


•OL”22mA 


Vcc=MAX, All inputs at OV 


Vcc=MAX, All inputs at 4.5V 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vqc ~ 5V, Ta * 25®C. 



0.9 

2.0 

6.9 

13.8 

6.0 

12.0 


0.9 

2.0 

6.9 

1.38 

6.0 

12.0 


Switching Characteristics, = 5V Over Recommended Free-Air Temperature Range 


-55*C 


Typ Max 


Parameter 


+25*C 


Typ 


Test Conditions: Cl = 45pF, Rl = 6670 (See Figure B, page 2-147) 


tpLH 7.0 17 25 


tPHL 4.0 9 16 


Test Conditions: Cl = 125pF, Rl = 6670 (See Figure B, page 2-147) 


tPLH 


tPHL 


+125*C 


I Typ 



^AYTHEONJ 
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LS42 LS43 LS44 4-Line To 10-Line Decoders (1-of-10) 


FEATURES 

■ All Outputs Are High for Invalid input Conditions 

■ Also for Application as 

4-Line to 16-Line Decoders 
3-Line to 8-Line Decoders 


DESCRIPTION 

These monolithic decimal decoders consist of eight inverters 
and ten four-input NAND gates. The inverters are connected 
in pairs to make BCD input data available for decoding by 
the NAND gates. Full decoding of valid input logic ensures 
that all outputs remain off for all Invalid Input conditions. 

The LS42 BCD-to-decimal decoders, the LS43 excess-3-to- 
decimal decoders, and the LS44 excess-3-gray-to-declmal 
decoders feature inputs and outputs that are compatible for 
use with most TTL and other saturated low-level logic 
circuits. 

54LS circuits are characterized for operation over the full 
military temperature range of -55°C to 125°G; 74 LS 
circuits are characterized for operation from O^C to 70'^C. 


LS42 

BCD-TO-DECIMAL DECODERS 
LS43 

EXCESS-3-TO-DECIMAL DECODERS 
LS44 ^ 

EXCESS-3-GR A Y -TO-DECIMAL-DECODERS 


PIN-OUT DIAGRAM 
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LS42 LS43 LS44 



4-Line To 10-Line Decoders (1-of-10) 



LS42 LS43 LS44 


4-Une To 10-Line Decoders (1-of-tO) 


Recommended Operating Conditions 



9LS/54LS 

9LS/74LS 

Unit 

Min 

Norn 

Max 

Min 

Norn 

Max' 

Supply voltage, Vcc 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

High level output current, Iqh 



-400 



-400 

liA 

Low-level output current, Iql 



4 



8 

mA 

Operating free-air temperature, Ta 

-55 


125 

0 

/ 

70 



Electt’lcal Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwiee Noted) 


Parameter 

Test Conditions* 

9LS/54LS 

9LS/74L$ 

Unit 

Min 

Typ** 

Max 

Min 

Typ” 

Max 

V.H 


2 



2 



V 

V,L 




0.7 



0.8 

V 

V, 

Vcc=MiN. ll=-18mA 



-1.5 



-1.5 

V 

Vqh 

Vcc=M1N. V,h^2V, 

V|L=V|Lmax loH=“400/iA 

2.5 

3.5 


2.7 

3.5 


V 

VoL 

Vcc=MIN, V|h=2V, 

V|L=V|Lmax 

IOL=4mA 


0.25 

0.4 


0.25 

0.4 

V 

IOL=8mA 





0.35 

0.5 

h 

Vcc^MAX, V|=7V 



0.1 



0.1 

mA 

l|H 

Vcc=MAX, V|=2.7V 



20 



20 

HA 

l|L 

Vcc=MAX, V|=0.4V 



-0.4 



-0.4 

mA 

lost 

Vcc=max 







mA 

Icctt 

Vcc=MAX, 


7 

13 


7 

13 

mA 


*^or conditions shown as MIN or MAX, use the appropriate value specified under recommended operatirig cortdjtions for the applicable 
device type. 

**AII typical values are at Vqc ~ 5V, Ta = 25° C. 

tNot more than one output should be shorted at a time, 
tticc i? measured vyith all outputs open and inputs grounded. 

Switching Characteristics, Vcc = 5V Over Recommended Free-Air Temperature Range 


Parameter 

-SS'C 

-f-29*C 

+125X 

Unit 

Min 1 Typ Max 

Min 1 Typ Max 

Min Typ Max 

1 Test Conditions: C|^ » 15pF, R|^ » 2kn 

tPHL 





14 

25 




ns 

tPHL 





17 

30 




ns 

tPLH 





10 

25 




ns 

tpLH 





17 

3o 




ns 

Test Conditions: C, * 50pF, = 2 

Rn 1 

tpHL 










ns 

tpHL 










ns 

tPLH 










ns 

tPLH 










ns 
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AND-OR-invert Gates lssi ls54 lsss 
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LS51 LS54 LS55 


AND-OR-Invert Gates 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 

Test Conditions* 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Typ** 

Max 

Min 

Typ** 

Max 

VtH 


2 



2 

- 


V 

VlL 




0.7 



0.8 

V 

V| 

Vcc=MIN, 1 1 =- 18mA 



-1.5 



-1.5 

V 

VoH 

Vcc=MIN, Ioh=’400mA 

V|l=0.7V 

2.5 



wm 

Mega 


V 

VoL 

Vcc=MIN, V|h=2V 



0.25 

0.4 


0.25 

0.4 

V 

loL=8mA 





0.35 

0.5 

l| 

Vcc=max, Vr=7V 



0.1 



0.1 

mA 

l|H 

Vcc=MAX, V|=2.7V 



20 



20 

jjlA 

l|L 

Vcc=MAX, V|=0.4V 



-0.36 



-0.36 

mA 

los 

Vcc=MAX 

-15 


-100 

-15 


-100 

mA 

/ 

■CCH 

Vqc=MAX, See Note 1 

LS51 


0.8 

1.6 


0.8 

1.6 

mA 

LS54 


0.8 

1.6 


0.8 

1.6 

LS55 


0.4 

0.8 


0.4 

0.8 

•CCL 

Vcc=MAX, See Note 2 

LS51 


1.4 

2.8 


1.4 

2.8 

mA 

LS54 


1.0 

2.0 



2.0 

LS55 


0.7 

1.3 


0.7 

1.3 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**Ail typical values are at Vcc ^ 5 V, Ta = 25“C. 
tNot more than one output should be shorted at a time. 

NOTES: 

•CCH ‘s measured with all inputs grounded, and the outputs open. 

2. IcCL ‘S measured with all inputs of one gate at 5V, the remaining inputs grounded, and the outputs open. 


Switching Characteristics, = SVOver Recommended Free-Air Temperature Range 


Parameter 

-55*C 

«5**C 

-I-125X 

Unit 

Min Typ Max 

Min Typ Max 

Min 1 Typ 1 Max 

Test Conditions: C^ = 15pF, = 2icft (See Fig. A, page 2-147) 

tPLH 


8 

13 

■ 

8.0 

13 


8 

12 

ns 

tpHL 


12 

17 


8.0 

13 


9 

13 

ns 

Test Conditions: C^ - 50pF, \ = 2kn (See Fig. A, page 2-147) 

tPLH 


13 

18 


12 

18 


13 

17 

ns 

tPHL 


15 

20 


12 

18 


13 

mm 

ns 






©1C master 1977 


231 


Raytheon Semiconductor 




















































































































































Raytheon Semiconductor 


Dual J-K Negative-Edge-T riggered 
Flip-Flops 


LS73 LS76 

LSI 07 LS112 LS1 13 


CS 


•Pin-for-Pin and functional equivalents to 5473, 5476, 54107, 54S112, 54S113 


DESCRIPTION 

These monolithic du^l J-K flip-flops feature individual J, K, 
clock, and asynchronous preset and clear inputs to each 
flip-flop. The preset or clear inputs, when low, set or reset 
the outputs regardless of the levels at the other inputs. When 
preset and clear inputs are inactive (high), a high level at the 
clock input enables the J and K inputs and data will be ac- 
cepted. The logic levels at the J and K inputs may be allowed 
to change when the clock pulse is high and the bistable will 
perform according to the function table as long as minimum 
setup and hold times are observed. Input data is transferred 
to the outputs on the negative-going edge of the clock pulse. 


PIN-out DIAGRAMS 


8 7 6 



VCC2CK 2K 2J 2PR 2Q 2Q 

El on PH fni Go) (II IT] ' 


m ms mm mm 

1CK IK 1J 1PR 10 10 GND 


Die Size .060 x .066 


J 1 . 


3 4 5 

Die Size .060 x .066 



maaiiicDmm 

ICK 1 1KVCC2CK 2 2J 
CLR CLR 


3 4 6 6 

Die Size .060 x .066 


1CK1PR 1 1J Vcc2CK2PR 2 
CLR CLR 


Die Size .060 




m 

\k 


J 

‘ii'ii 



1 


1 2 

VCCCLRCLR2CK 2K 2J 2PR 2Q 



mmammmma 

ICK IK 1J 1PR 10 10 2Q GND 
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LS73 LS76 Dual J-K Negatlve-Edge^Trlggered 

LS107 LS113 LS112 Fllp-FIOpS 


High logic level 


llEKem 


Recommended Operating Conditions 


Supply voltage; V 


Normalized fan-out from each output, N 


Clock frequency, fciock 


Width of clock pulse, yfoipck) (High) 


Width of preset pulse, tw{preset) (Low) 


Width of clear pulse, twtciead ( Low) 


Input setup time, tsetu 


Input hold time, thoid 


Operating free-air temperature, Ta 


tsetup ‘s the minimum time required for the correct logic level to be present at the J or K input prior to the falling edge of the clock in order 
to be recognized and transferred to the outputs. 

thoid minimum time required for the logic level to be maintained at the J or K input after the falling edge of the clock in order to 
insure recognition. These devices require no hold time. 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 



Parameter 


Test Conditions* 


9LS/54LS 




Jor K 


Clock 


Preset or Clear 


Jor K 


Clock 


Preset or Clear 


Jor K 


Clock 


Preset or Clear 


lost 

Vcc=MAX 

Icctt 

Vqc=MAX, See Note 1 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

** All typical values are at Vcc * 5 V, Ta “ 25® C. 
tNot more than one output should be shorted at a time. 

tt Icc 's measured with outputs open, with clofck, J, K, and clear grounded and preset at 4.'5V; then with clock, J, K, and preset grounded 
and clear at 4.5V. 
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Raytheon Semiconductor 


Dual J-K Negative-Edge-Triggered 
Flip-Flops 


LSI 07 


LS73 

LS112 


LS76 

LS113 


LS76,LS112 
FUNCTION TABLE 
(EACH FLIP-FLOP) 


LOGIC DIAGRAM (Va) 


1 INPUTS 1 

OUTPUTS 1 

PRESET 

CLEAR 

CLOCK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

• 1 

L 

L 

Qq 

Qo 

\ H 

H 

i 

H 

L 

H 

L 

H 

H 


L 

H 

L 

H 

H 

H 

4 

H 

H 

TOGGLE 

H 

H 

H 

X 

X 

Qo 

Qo 


H ^ high level (steady-state) 

L ^ low level (steady-state) 

X ^ don't care 

I = transition from high to low level 

Qq = the level of Q before the indicated steady-state input conditions were 
established. 

TOGGLE: Each output changes to the complement of Its previous level on 
each I clock transition. ' , 

*Thls configuration is nonstable; that is, it will not persist when preset and 
clear inputs return to their inactive (high) level. \ ’ 



* 

PRESET 

CLEAR 

LS73 


X 

LS76 

X 

X 

LSI 07 


X 

LS1 12 

X 

X 

LS1 13 

X 



LS73,LS107 
FUNCTION TABLE 
(EACH FLIP-FLOP) 


INPUTS 1 

OUTPUTS 1 

CLEAR 

CLOCK 

J 

K 

0 

01 

L 

X 

X 

X 


H 


L 

L 

D 

0 

01 
o 

H 


H 

L 

H L 

H 

i 

L 

H 

L H 

H 

* 

H 

H 

TOGGLE 

H 

. H 

X 

X 

Qq ^0 


H - high level (steady-state) 

L =- low level (steady-state) 

X - don't care 

I - transition from high to low level 

Qq - the level of Q before the Indicated steady-state input conditions were 
established. 

TOGGLE: Each output changes to the complement of its previous level on 
each i clock transition. 


LS113 

FUNCTION TABLE 
(EACH FLIP-FLOP) 


1 INPUTS 1 

OUTPUTS 1 

1 PRESET CLOCK 

J 

K 

Q 

Q 

L 

X 

X 

X 

H 

L 

H 

4 

L 

L 

Qo 

Qo 

H 

4 

H 

L 

H 

L 

H 

4 

L 

H 

L 

H 

H 

4 

H 

H 

TOGGLE 

H 

H 

X 

X 

Qq 

Qp 1 


H - high level (steady -state) 

L = low level (steady-state) 

X - don't care 

i transition from high to low level 
Qq the level of Q before the indicated steady-state 
input conditions were established. 

TOGGLE: Each output changes to the complement 
of its previous level on each j clock 
transition. 


Switching Characteristics, = 5V Over Recommended Free-Air Temperature Range 


Parameter 

-55?C 

-I-25X 

+125X 

Unit 

Min 1 Typ | Max 

Min 1 Typ Max 

Min Typ 1 Max 

Test Conditions: C^ = 15pF, = 2kn (See Fig. A, page 2-147) 

^max 




35 

50 





MHz 

tpLH CLR.PR 


8 

12 


8 

12 


11 

15 

ns 

tpHL CLR,PR 


14 

19 


11 

17 


13 

18 

ns 

tpLH CK 


8 

12 


8 

12 


10 

14 

ns 

tpHL CK 


13 

18 


11 

16 


11 

16 


Test Conditions: C^ = 50pF, = 2kn (See Fig. A, page 2-147) 

^max 










MHz 

tpLH CLR,PR 


10 

14 


10 

15 


13 

17 

ns 

tpHL CLR,PR 


19 

24 


17 

22 


18 

23 

ns 

tPLH CK 


10 

14 


10 

14 


14 

18 

ns 

tpHL CK 


18 

23 


15 

20 


15 

20 

ns 
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LS74 


Dual D-Type Positive-Edge-Trlagered 

Flip-Flop 


DESCRIPTION 

This monolithic dual edge-triggered D-type flip-flop features 
individual D, clock, preset, and clear inputs. 

Preset and clear Inputs are active-low and operate indepen- 
dently of the clock input. When preset and clear are inactive 
(high), information at the D input is transferred to the Q 
output on the positive-going edge of the clock pulse. Clock 
triggering occurs at a voltage level of the clock pulse and is 
not directly related to the transition time of the positive- 
going pulse. When the clock input is at either the high or 
low level, the D-Input signal has no effect at the output. 


LOGIC DIAGRAM V/k) 



PIN-OUT DIAGRAM 



ts 


FUNCTION TABLE 
(EACH FLIP-FLOP) 

: IN PUTS I OUTFUTS 

PRESET CLEAR CLOCK POO 
L M X X H L 
H L X X L H 


H = high level (steady state) 

L - low level (steady state) 

X = don't care 

t - transition from tow to high level 

Qo ~ the level of Q before the indicated steady-state input condition^ were 
established. 

*This configuration is nonstable; that is, it will not persist when preset and 
clear inputs return to their inactive (high) level. 


Recommended Operating Conditions 


9LS/S4L8 


Norn 


5 


9LS/74LS 




High logic level 


Low logic level 


Supply voltage, Vcc 


Normalized fan-out frorh each output, N 


Clock frequency, fdock 


Width of clock pulse, tw(cjock) (High) 


Width of preset pulse, tw(preset) (Low) 


Width of clear pulse, tw(clear) (Low) 


Input setup time, tsetup 


Input hold time, thoid 


Opefating free-air temperature, Ta 


tsetup Is ^he minimum time required for the correct logic level to be present at the D input prior to the rising edge of the clock in order to 
be recognized and transferred to the outputs. ^ 

thoid Is the minimum time required for the logic level to be maintained at the D input after the rising edge of the clock in order to insure 
recognition. This device requires no hold time. 


High-level data 

10 

Low-level data 

10 
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Raytheon Semiconductor 



Dual D-Type Positive-Edge-Triggered 

Flip-FiOp LS74 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 

Test Conditions* 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Typ** 

Max 

Min 

Typ** 

Max 

V|H 


2 



2 

m 


V 

V,L 




0.7 



0.8 

V 

V| 

Vcc“MIN, l|=-18mA 



“1.5 



-1.5 

V 

VoH 

Vcc=MIN, V|h=2V, 

Vil=Vil>^2x \Q^=-4QQiJtA 

2.5 

3.4 


m 

3.4 


V 

VoL 

Vcc=IVIIN, V,h=2V, 
\/iL=V|Lmax 



0.25 

0.4 


0.25 

0.4 

V 






0.35 

0.50 

■ 

D input 




0.1 



0.1 

mA 

Clock or preset 

Vcc=MAX, V|=5.5V 



0.2 



0.2 

Clear 







0.3 


D input 




20 



20 

HA 

Clock or preset 

Vcc=MAX, V|=2.7V 



40 



40 

Clear 




60 



60 

l|L 

D input 




“0.4 



“0.4 

mA 


Vcc=MAX, V|=0.4V 



-0.8 



-0.8 

Clear 




“1,2 


/ 

“1.2 

•ost 

Vcc=MAX 



-100 

“15 


-100 

mA 

'cctt 

Vcc==MAX, 


4 

8 


4 

8 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vcc ~ 5V, = 25° C. 

tNot more than one output should be shorted at a time. 

tt Iqq is measured with outputs open with D, clock, and preset grounded; then with D, clock, and clear grounded. 


Switching Characteristics, = 5V Over Recommended Free-Air Temperature Range 


Parameter 

-55*C 

+25*C 

-I-125X 

Unit 

Min 

Typ 

Max 

Min 

Typ 

Max 

Min 

Typ 

Max 

Test Conditions: Cj^ 

s 15pF, = 2kn (See Fig. A, page 2-147) 


^max 




30 

45 





MHz 

tPLH 





10 

15 




ns 


CK Low 





18 

24 





tPHL 

CK High 





26 

35 




ns 

tPLH 





12 

18 




ns 

IPHL 





14 

22 




ns 

Test Conditions: C. 

CL 

O 

li 

«L = 

2k{t (See Pig. A, 

page 2-147) 


^max 










MHz 

tPLH 










ns 

tPHL 

CK Low 










ns 

CK High 










tPUH 










ns 

tPHL 










ns 
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LS78 LS1 14 


Dual J-K Negative- 


Edge-Triggered 

Flip-Flops 


DESCRIPTION 

These monolithic dual J-K edge-triggered flip-flops feature 
^ individual J, K, and preset inputs plus common clock and 
common clear inputs. The preset or clear inputs, when low, 
set or reset the outputs regardless of the levels at the other 
inputs. When preset and clear inputs are inactive (high), a 
high level at the clock Input enables the J and K inputs and 
data will be accepted. The logic levels at the J and Kinputs 
may be allowed to change when the clock pulse is high and 
the bistable will perform according to the function table as 
long as minimum setup and hold times are observed. Input 
data is transferred to the outputs on the negative-going edge 
of the clock pulse. 

LOGIC DIAGRAM (Va) 


FUNCTION TABLE 
(EACH FLIP-FLOP) 


I INPUTS I 

OUTPUTS I 

I PRESET CLEAR 

CLOCK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

♦ 

L 

L 

Qo 

Qo 

H 

H 

♦ 

H. 

L 

H 

L 

H 

H 

♦ 

L 

H 

L 

H 

H 

H 


H 

H 

TOGGLE. 

H 

H 

H 

X 

X 

Qo 

QoJ 




H = high level (steady state) 

L = low level (steady state) 

X = don't care 

i = transition from high to low level 

Qo - the level of Q before the indicated steady-state Input conditions were 
established. 

TOGGLE: Each output changes to the complement of its previous level 
on each I dock transition. ' 

*This configuration is nonstable; that is, it will not persist when preset 
and clear inputs return to their inactive (high) level. 


PIN-OUT DIAGRAMS 


12 11 10 9 


LS78 



IK ia IOGND 2J 20 2Q 

03 03 0^0 S 


8 7 6 5 


LS1 14 


po^i^ 


3 4 5 

Die Size .960 X .066 


4= 


j— C CK 

1& 


CK 1PR 1J VCCGLR2PR 2K 



Vcc CK 2K Zl 2PR 2Q 29 

IHlOUQIJOTlIirF- 



13 14 1 

[DirSize .060 x .066 


4^ 





CLR IK U 1PR IQ uTgnO 


Recommended Operating Conditions 


\ 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Norn 

Max 

Min 

Norn 

Max 

Supply voltage, Vcc 

eb 

5 

5.5 

4.75 

5 

5.25 

V 

Normalized fan-out from each output, N 

High logic level 



20 



20 


Low logic level 



10 



20 

Clock frequency, fciock 

0 


35 

0 


35 

MHz 

Width of clock pulse, tw(ciock) (High) 

15 



15 



ns 

Width of preset pulse, tvy(preset) (Low) 

15 



15 



ns 

Width of clear pulse, tw(dear) (Low) 

15 



15 



ns 

Input setup time, tsetup 

15 



15 



ns 

Input hold time, thoid 

0 



0 



ns 

Operating free-air temperature, Ta 

-55 


125 

0 


70 

wm 


isefup Is the minimum time required for the correct logic level to be present at the J or K input prior to the falling edge of the clock in order 
to be recognized and transferred to the outputs. ^ 

^hold Is the minimum time required for the logic level to be maintained at the J or K input after the falling edge of the clock in order to 
insure recognition. These devices require no hold time. 
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DualJ-K Negative-Edge-Triggered 

Fiip-FiOpS LS78 LS114 


Electrical Characteristics Over Recommended Free*Air Temperature Range (Unless Otherwise Noted) 



Parameter 
V|H 

V|L 

V| 

Vqh 



J or K 

Preset 

Clear 

Clock 

Jor K 

Preset 

Clear 

Clock 

JorK 

Preset 

~i 

Clear 

Clock 


Test Conditions* 


1 Vcc=MIN, 

l|=~18mA 


Vcc=MIN, V|h=2V, 

Vcc=V|i.max, loH“”400juA 

Vcc=MIN, 

V|h=2V, 

ivmsaamm 

V(L=V|Lmax 


1 

Vcc=MAX, 

V|=7V 


Vcc=MAX, 

V|=2.7V 


Vcc=MAX, 

V|=0.4V 



Vcc=MAX 

Vcc=MAX, 




*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

* * AH typical values are at Vqc * 5 V, Ta * 25® C . 
t Not more than one output should be shorted at a time. 

tt Icq is measured with outputs open, with clock, J, K, and clear grounded and preset at 4.5V; then with clock, J, K, and preset grounded 
and clear at 4.5V. ■ 
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LS83A LS283 4-Bit Binary Fuii Adders With Fast Carry 


DESCRIPTION 

These Improved full adders perform the addition of two 
4-blt binary numbers. The sum (S) outputs are provided for 
each bit and the resultant carry (C4) is obtained from the 
fourth bit. These adders feature full Internal look ahead 
across all four bits generating the carry term in ten nano- 
seconds typically. This provides the system designer with 
partial look-ahead performance at the economy and re- 
duced package count of a ripple-carry implementation. 

The adder logic, including the carry, is implemented in its 
true form meaning that the end-around carry can be accom- 
plished without the need for logic or level inversion. 

The LS83A and the LS283 are identical in performance; 
only the pin out is different. They are designed to replace 
the 5483A and the 54283 respectively. The LS283 is 
recommended for new designs, Vcc and ground on corner 
pins simplify board layout. 



PINOUT DIAGRAMS 


LS83A 

GND 

jeJIlEIlQIlQDlim 



lA C4 CO 

B1 A1 

L 

B4 

n 

r 

A4 

A2 


23 A3 B3 

23 B2 


mmiiisaciiQEri 

Vcc 

LS283 

Vcc 

(i lOp(^GpOpOp(^[ 9] 


B3 

A3 

23 

A4 

B4 

S4 

23 





C4 

B2 

A2 

SI 

A1 

B1 

GO 


rnHSHmii] 

6N0 


LOGIC DIAGRAM 
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FUNCTION TABLE 



H * high level, L * low level 
NOTE: 

Input conditons at A1, B1, A2, B2, and CO are used to de- 
termine outputs Si and S2 and the value of the internal 
carry C2. The values at C2, A2, B3, A4, and B4 are then 
used to determine outputs S3, S4, and C4. 
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4-Bit Binary Fuli Adders With Fast Carry 


Recommended Operating Conditions 


LS83A LS283 



9LS/54LS 


Min i Norn I Max 


5 5.5 


9LS/74LS 


Min I Norn Max 


4.75 5 5.25 


Supply voltage, Vcc 


High-level output current, Iqh 


Lpw-level output current, Iql 


Operating free-air temperature, Ta 


Eiectrical Characteristics Over Recommended Free-Air Temperature Range (Uniess Otherwise Noted) 




Switching Characteristics, = 5V Over Recommended Free-Air Temperature Range 


^ ^ From To -SSX -I-25X | -I-125X 

Parameter f (Input) (output) Min I two I Max Min 


Test Conditions: C, « 15pF, R, = 2kn 


tPLH 

tPHL 


tpLH 

tpHL 


tPLH 

tPHL 


tPLH 

tPHL 


Test Conditions: C, = SOpF, R, = 2ku 


Any S 


Ai or B 


Aj or B 




15 

20 

15 

21 

20 

30 

19 

29 

9 

14 

9 

14 

9 

15 

10 

14 



15 

21 


20 

27 

ns 

21 

27 


17 

25 

ns 

11 

18 


11 

16 

ns 

11 

17 


11 

16 

ns 


16 

21 

19 

25 

25 

32 

24 

30 

11 

16 

12 

17 

11 

17 

13 

18 



25 

30 

25 

32 

25 

31 

12 

19 

13 

18 

13 

19 

14 

20 


NOTE 1: ftpLH = Propagation delay time low-to-high-level output 
tpLH — Propagation delay time high-to-low-level output 
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LS85 


DESCRIPTION 

These four-bit magnitude comparators perform comparison 
of straight binary and straight BCD (84-2-1) codes. Three 
fully decoded decisions about two 4-bit words (A,B) are 
made and are externally available at three outputs. These 
devices are fully expandable to any number of bits without 
external gates. Words of greater length may be compared by 
connecting comparators in cascade. The A > B, A < B, and 
A = B outputs of a stage handling less-significant bits are 
connected to the corresponding A > B, A < B, and A =B 
Inputs of the next stage handling more-significant bits. The 
stage handling the least-significant bits must have a high- 
level voltage applied to the A = B input. The cascading paths 
of the '85, and 'LS85 are implemented with only a two-gate- 
level delay to reduce overall comparison times for long 
words. An alternate method of cascading which further 
reduces the comparison time is shown in the typical 
application data. 


4-Bit Magnitude Comparators 


PIN-OUT AND LOGIC DIAGRAM 


LS85 


DATA INPUTS 

A 


'cc A3 B2 A2 A1 B1 AO BO 


A3 B2 

A2 A1 B1 AO 

B3 

BO 

A<B A*B A>BA>BA=BA>B| 

1 IN IN 

IN OUT OUT OUT! 


CDBITlSCIimSIU 

DATA A<BA-*BA>BA>BA*BA<8GND 

INPUTS ' V ' ' V ' 

CASCADE INPUTS OUTPUTS 



FUNCTION TABLES 



COMPARING 

INPUTS 


CASCADING 

INPUTS 

OUTPUTS 

A3, B3 

A2, B2 

A1,B1 

AO, BO 

A>B 

A<B 

A«B 

A>B 

A<B 

A»B 

A3>B3 

X 

X 

X 

X 

X 

X 

H 

L 

L 

A3<B3 

X 

X 

X 

X 

X 

X 

L 

H 

L 

A3*B3 

A2>B2 

X 

X 

X 

X 

X 

H 

L 

L 

A3»B3 

A2<B2 

X 

X 

X 

X 

X 

L 

H 

L 

A3»B2 

A2*B2 

A1>B1 

X 

X 

X 

X 

H 

L 

L 

A3«B3 

A2*B2 

AKBI 

X 

X 

X 

X 

L 

H 

L 

A3»B3 

A2»B2 

A1 =*«B1 

A0>B0 

X 

X 

X 

H 

L 

L 

A3»B3 

A2*B2 

A1 = B1 

A0<B0 

X 

X 

X 

L 

H 

L 

A3 » B3 

A2»B2 

A1 *B1 

AO^BO 

H 

L 

L 

H 

L 

L 

A3*B3 

A2 B2 

A1 =B1 

A0»B0 

L 

H 

L 

L 

H 

L 

A3»B3 

A2»B2 

A1 *B1 

A0»B0 

L 

L 

H 

L 

L 

H 

A3 » B3 

A2 = B2 

A1 * B1 

AO » BO 

X 

X 

H 

L 

L 

H 

A3 = B3 

A2»B2 

A1 « B1 

AO^BO 

H 

H 

L 

L 

L 

L 

II 

00 

CO 

A2=:B2 

A1 * B1 

AO^BO 

L 

L 

L 

H 

H 

L 


H = high level; L * low level, X * irrelevant 
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LS85 


4-Bit Magnitude Comparators 


Recommended Operating Conditions 


Supply voltage, Vcc 


High-level output current, Iqh 


Low-level output current, Iql 


Operating free-air temperature, 



Eiectrical Characteristics Over Recommended Free-Air Temperature Range (Uniess Otherwise Noted) 


Parameter 


Test Conditions* 


9LS/54LS 



1 

i! 


A<B, A>B inputs 
ait other inputs 


A<6, A>B inputs 
all other inputs 


A<B, A>B inputs 
hi 

all other inputs 




1 CC'*’'*’ 


V|L=V|Lmax, loH=”400iuA 


Vcc=MIN, V,h=2V, 
ViL=V|Lmax 


Vcc^MAX, V|=7V 


Vcc=MAX, V,=2.7V 


Vcc=MAX, V|=0.4V 


Vcc=MAX 


Vcc=MAX, 


IOL~^n^A 


loL~8mA 



Switching Characteristics, Vcc = 5V Over Recommended Free-Air Temperature Range 



From 

(input) 


To 

(output) 


Test Conditions: C, = 15pF, R, = 2icn 


Any A or B 
data input 


Any A or B 
data input 


A<B or A = B 


A<B or A = B 


= B 


A = B 


A>B or A=B 


A>B or A = B 



A= B 


A>B 


A>B 


A = B 


A=B 


A<B 


A<B 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the appiicabie 
device type. 

**Ail typical values are at Vcc ~ 5V, Ta = 2B‘’C. 
tNot more than one output should be shorted at a time. , 

tticc ‘S measured with outputs open, A = B grounded, and all other inputs at 4.5V. 
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Quadruple 2-Input ExclusIve-OR Gates 


PIN-OUT AND LOGIC DIAGRAMS 


LS86 LS386 



Die Size .046 x .056 positive logic: Y = A © B = AB + AB | Die Size .045 x .056 positive iogic: Y = A©B = AB + AB 


L$86 and LS386 are electrically Identical. The LS386 is a pin-for-pin replacement for the L386. 

ReGominended Operating Conditions 


Supply voltage, Vcc 


Hlgh-leve^ output current, Iqh 


Low-level output current, Iql 


Operating free-aIr temperature, Ta 


9LS/54LS 


9LS/74LS 


Min I Norn Max Min Norn Max 


5 I 5.5 4.75 5 5.25 I V 


-400 1 I 1-400 fJiA 


8 mA 


-55 125 0 70 



Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 



Switching Characteristics, V^c = SV Over Recommended Free-Air Temperature Range 


Parameter 

From 

(Input) 


-55^*0 

+25X 

1 +125'C 

Unit 

Min Typ Max 

Min Typ Max 

Min Typ 

Max 

Test Conditions: Cj^ = 15pF, Rj^ = 2kft 

tPLH 

A pr B 

Other input 
low 





8 

13 




ns 

tPHL 





8 

13 




tPLH 

A or B 

Other input 
high 





8 

13 




ns 

tPHL 





8 

13 





*For conditions shown as MIN or MAX, use the appropriate value sp^lfied under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vqc “ 5V, Ta * 25® C. 
tNot more than one output should be shorted at a time, 
tticc is measured with the Inputs grounded and the outputs open. 
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LS90 LS92 LS93 


DESCRIPTION 

Each of these monolithic counters contains four master- 
slave flip-flops and additional gating to provide a divide-by- 
two counter and a three-stage binary counter for which the 
count cycle length is divide-by-five for the 'LS90, divide-by- 
six for the 'LS92, and divide-by-eight for the 'LS93. 

All of these counters have a gated zero reset and 'LS90 
also has gated set-to-nine inputs for use in BCD nine's 
complement applications. 

To use their maximum count length (decade, divide-by- 
twelve, or four-bit binary) of these counters, the B input 
is connected to the Qa output. The input count pulses 
are applied to input A and the outputs are as described in 
the appropriate function table. A symmetrical divide-by-ten 
count can be obtained from the 'LS90 counters by con- 
necting the Qd output to the A input and applying the 
input count to the B input which gives a divide-by-ten 
square wave at output Qa* 


Decade, Divide-by-Twelve, and 
Binary Counters 


PIN-OUT DIAGRAMS 





LS92 


INPUT 

A NC Qa Qb GND Qc 



INPUT NC NC NC Ro(i) 

B VCC R0(2) 
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Decade, Divide-by-Twelve, and 
Binary Counters 


cs 


LS90 

BCD COUNT SEQUENCE 
(See Note A) 


OUTPUT 


COUNT 


LS90 

BI-QUINARY (5-2) 
(See Note B) 






L 

L 

L 

H 

L 

L 

H 

L 

L 

L 

H 

H 

L 

H 

L 

L 

L 

H 

L 

H 

L 

H 

H 

L 

L 

H 

H 

H 

X X 

L 

L 

L 

L 

L 

H 



COUNT 


LS92 

COUNT SEQUENCE 
(See Note C) 


OUTPUT 


LS90 LS92 LS93 


LS93 

COUNT SEQUENCE 
(See Note C) 

OUTPUT 



RESET/COUNT FUNCTION TABLE 


RESET INPUTS 
”0(1) *^0(2) ^9(1) ^^9(2) 


OUTPUT 
^C ^B 


COUNT 

COUNT 

COUNT 

COUNT 


LS93 

RESET/COUNT FUNCTION TABLE 


RESET INPUTS 


OUTPUT 

% % ^B 

L L L L 



^9(1) iSl 

^9{2) ^ 


INPUT A L12i 



L X COUNT 

X L COUNT 

NOTES: 

A. Output Qa is connected to input B for BCD count. 

B. Output Oq is connected to input A for bi-quinary 
count. 

C. Output Qa is connected to input B. 

D. H = high level, L * low level, X = irrelevant 


j oL^iSiOg iNPUTA^iiL 


J Q J[22LQa 



A 

>CK 


J U 

— 0 >CK 

K 


K 

r"" "'1 (11)^ 



14 qI Qg 

(1) (8) 

J Ql 

tcK 1 

INPUT B 

— 0 >CK 1 


(T2)(1 3) 

Q 





RAYTHEONJ 
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LOGIC DIAGRAMS 
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LS90 LS92 LS93 


Recommended Operating Conditions 


Supply voltage, Vcc 


High-level output current, Iqh 


Low-level output current^ Iql 


Count frequency, count (see Figure 1 on 2-46) 


Pulse width, t^ 


Reset inactive-state setup time, tgetup 


I Operating free-air temperature, 


Decade, Divide-by-Twelve, and 
Binary Counters 



9LS/54LS 


Min Norn Max 


9LS/74LS 





A input 

■UH 

B input 

0 

A input 

15 

B input 

30 

Reset inputs 

15 



CD 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parametor 



Any reset 


A Input 


B input 


Any reset 


A input 


6 input 


Any reset 


A input 


B input 


•os^ 


Icc+t 


Test Conditions* 


Vcc=MIISI, 1 1 =- 18mA 


Vcc=MIN, V,h=2V, 
V|L==ViLmax, loH“~400iLtA 


Vcc=MIN, V|h=2V, 
V|L=VjLmax, 


Vcc=MAX, V|-7V 


*OL=4mAf 


loL=8mAf 


Vcc=MAX, 


Vcc=MAX, 


V|=5.5V 


V|=2.7V 


Vcc=MAX, V|=0.4V 


Vcc=MAX 


Vcc=MAX, 


9LS/54LS 


9LS/74LS 






LS90 


LS92 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended .operating conditions for the applicable 
device type. 

**AI1 typical values are at Vce ~ 5V, Ta = 25® C. 
tNot more than one output should be shorted at a time. 

tt Icc ‘S measured with all outputs open, both Rq inputs grounded following momentary connection to 4.5V, and all other inputs grounded, 
f Outputs are tested at specified Iql P^us the limit value of ht. for the B input. This permits driving the B input while maintaining full fan-out 
capability. 
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Decade, Divide-by-Twelve, and 
Binary Counters 


LS90 LS92 LS93 


Electrical Characteristics Over Recommended Free-AIr Temperature Range (Unless Otherwise Noted) 


Parameter 

Test Conditions* 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Typ“ 

Max 

Min 

Typ« 

Max 

V|H 


2 



2 



V 

V|L 




0.7 



0.8 

V 

V, 

Vcc=MIN, 1 1 =~ 18mA 



-1.5 



-1.5 

V 

VoH 

Vcc=MIN, V|h=2V, 

V|L=V|Lmax, Ioh^“400juA 

2.5 

3.4 


m 

m 


V 

VoL 

Vcc=MIN, V,h=2V, 
V|L=V(Lmax 

IOL=4mA1[ 


0.25 

0.4 


0.25 

0.4 

V 

IOL=8mAf 





0.35 

mam 

l| 

Any reset 

Vcc=MAX, V|=7V 



0.1 



0.1 

mA 

A or B input 

Vcc=MAX, Vi=5.5V 



IQQII 





Any reset 

A or B Input 

Vcc=MAX, Vi=2.7V 



20 

80 

m 

■ 

20 

80 

fxA 


Any reset 




-0.4 



-0.4 


l|L 

A input 

Vcc=MAX, V|=0.4V 



mM 



Em 

mA 

B input 




-1.6 



-^1.6 

•ost 

Vcc=MAX 

-6 


-40 

-5 


-42 

mA 

icett 

Vcc=MAX. 


9 

15 


9 

15 

mA 


•For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vec = 5V, Ta == 25° C. 
tNot more than one output should be shorted at a time. 

tt Iqc is measured with all outputs open, both Rq inputs grounded following momentary connection to 4.5V, and ail other inputs grounded. 
il Outputs are tested at specified Iql ® Input. This permits driving the B input while maintaining full fan-out 

capability. 
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LS90 LS92 LS93 


Decade, Divide-by-Twelve, and 
Binary Counters 


Switching Characteristics, V^= 5V Over Recommended Free-Air Temperature Range 


f From To I ~55X | +25X 1 +125X 

Parameter (input) (output) 


Test Conditions: C, = 15pF, R, = 2lcn 


C9 


tPLH 


tPHL 


tPLH 


tPHL 


tPLH 


tpHL 


tPLH 


tpHL 


tPLH 


tPHL 


tPLH 


tpHL 


tPLH 


tPHL 


tPLH 


iPHL 


t^PLH 


tPHL 


tpUH 


tPHL 


tPLH 


tPHL 


tPLH 


tPHL 


tPLH 


tPHL 


tPLH 


tPHL 


tPLH 


tPHL 


tPHL 


tPHL 


tpHL 


tPLH 


tPHL 


H f = 

Tmav 


B 


Set-to-0 


Set-to-0 


Set-to-9 


Any 




Ots, Qc 


42 




10 

imm 

12 

18 

10 

16 

12 

18 

10 

16 

12 

18 

32 

48 

34 

50 

32 

48 

34 

50 

wmtm 

70 

46 

70 

10 

16 

14 

21 

10 

16 

14 

21 

10 

16 

14 

21 

31 

32 

23 

35 

10 

16 

14 

21 

21 

32 

23 

35 

21 

32 

23 

35 

21 

32 

23 

35 

34 

51 

34 

51 

^31 

40 

26 

40 

26 

40 

20 

30 

26 

24 


maximum count frequency 

propagation delay time, low to high level output 

propagation delay time, high to low level output 
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Decade, Divide-by-Twelve, and 
LS90 LS92 tS93 , Binary Counters 


PARAMETER MEASUREMENT INFORMATION 




TEST 

POINT 


Vcc 


FROM 

OUTPUT 

under' 


NSee Note D) 


TEST ::^Cl = 15pF 
. (See Note B) 


X 



LOAD CIRCUIT 



NOTES: A. Input pulses are supplied by a generator having the following characteristics: 

For LS90, LS92, LS93, t^ < 1 5ns, tf < 5ns, PRR * 1 MHz, duty cycle * 50%, Zout “ 50 ohms 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1 N916 or 1 N3064. 

D. Each reset input is tested separately with the other reset at 4.5V. 

E. Reference waveforms are shpwn with dashed lines. 

F. L93, LS90, LS92, and LS93V^gl = 1.3V. 

FIGURE 1. VOLTAGE WAVEFORMS 
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4-Bit Bi-Directional 

Parallel-Access Shift Register lsssb 


DESCRIPTION 

This 4-bit register features parallel and serial inputs, paral- 
lel outputs, mode eontrol, and two clock inputs. The register 
has three modes of operation: 

Parallel (broadside) load 

Shift right (the direction Qa toward Qo) 

Shift left (the direction Qo toward Qa) 

Parallel loading is accomplished by applying the four bits of 
data and taking the mode control input high. The data is 
loaded into the associated flip-flops and appears at the out- 
puts after the high-to-low transition of the clock-2 input. Dur- 
ing loading, the entry of serial data is inhibited. 

Shift right is accomplished on the high-to-low transition of 
clock 1 when the mode control is low; shift left is accomp- 
lished on the high-to-low transition of clock 2 when the mode 
control is high by connecting the output of each flip-flop to the 
parallel input of the previous flip-flop (Qo to input C, etc.) and 
serial data is entered at input D. The clock input may be 
applied commonly to clock 1 and clock 2 if both modes can 
be clocked from the same source. Changes at the mode 
control input should normally be made while both clock inputs 
are low; however, conditions described in the last three lines 
of the function table will also ensure that register contents are 
protected. 


PIN-OUT DIAGRAM 


otm^ ililf 

vcc tA Ob* Qc od §1 § 



SERIAL INPUT 

A B C 0 MODE 


14 


1 


mmaao]®!!] 

SERIAL A B C q iWODE 6ND 


INPUT 


INPUTS 
13 12 11 10 


CONTROL 



2 3 4 5 6 


Die Size .067 x .082 


LOGIC DIAGRAM 

DATA INPUTS 



FUNCTION TABLE 


INPUTS I 

OUTPUTS 1 

MODE 

CONTROL 

CLOCKS 

SERIAL 

PARALLEL 

Qa 

Qb 

Qc 

Qq 

2(L) 

1 (R) 


A 

B 

C 

D 

H 

H 

X 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

H 


X 

X 

a 

b 

c 

d 

a 

b 

c 

d 

H 


X 

X 

Qgt 

Qct 

Opt 

d 

QSn 

QCn 

QOn 

d 

L 

L 

H 

X 

X 

X 

X 

X 

Qao 

O 

CD 

o 

Qco 

o 

o 

o 

L 

X 


H 

X 

X 

X 

X 

H 

QAn 

Qbr 

QCn 

L 

X 


L 

X 

X 

X 

X 

L 

Qah 

QBn 

QCn 

t 

L 

L 

X 

X 

X 

X 

X 

Qao 

o 

OD 

o 

Qco 

Qdo 


L 

L 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

4 

L 

H 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

t 

N 

L 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

t 

H 

H 

X 

X 

X 

X 

X 

Qao 

Qbo 

8 

o 

Qdo 


tShifting left requires external connection of Qg to A, 

Olq to B, and Qq to C. Serial data is entered at input D. 

H = high level (steady state), L = low level (steady state), X * 
irrelevant (any input, including transitions) 

4^ * transition from high to low level, t * transition from low to 
high level 

a, b, c, d - the level of steady>state Input at input. A, B, C, or D, 
respectively. 

QaO» QbO» QcOr ^DO * •®''®i oi Qa» ^Br i^espec- 

tively, before the indicated steady-state input conditions were 
established. 

^An* ^Bnr ^Cnr Qpn == ^^’® •®''®* of Qa^ Og, Q(Cr or Qp, respec- 
tively, before the most-recent I transition of the clock. 
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4-Blt Bi-Directional, 

LS95B Parallel-Access Shift Register 


Recommended Ot>erating Conditions 


' . 

9LS/54LS 

9i.$/74LS 

Unit 

Min 

Nom 

Max 

Min 

Nom 

Max 

Supply voltage, Vcc 

m 

5 

5.5 

4.75 

5 

5.25 


High-level output current, Iqh 



-400 



-400 

juA 

Low-ievel output current, Iql 



4 



8 

mA 

Clock frequency, fciock 

0 


20 

0 


20 

MHz 

Width of clock pulse, tyy^clock) (see Figure 1 page 2-49) 

25 



1^ 



ns 


d 



0 



ns 

Hold time, high-level or low-level data, thoid (see Figure 1 page 2-49) 

20 



20 



hs 

Time to enable clock 1, tenable 1 (see Figure 2 page 2-49) 

20 



20 



ns 

Time to enable clock 2, tenable 2 (see Figure 2 page 2-49) 

20 



20 



ns 

Time to inhibit clock 1, tjnhibit 1 (see Figure 2 page 2-49) 

10 



10 


< 

ns 

Time to inhibit clock 2, tmhibit 2 (see Figured page 2-49) 

10 



10 



ns 

Operating free-air temperature T^ 

-55 


125 

0 ' 

■■ 

70 

■B 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unjess Otherwise Noted) 


Parameter 

Test Conditions* 

9L$/54LS 

9LS/74LS 

Unit 

Min 


Max 

Min 

Typ» 

Max 

VlH 


2 



2 



V 

V|L 




0.7 

' ■ 


0.8 

V 

Vi 

Vcc=MIN, li=-18mA 



-1.5 



-1.5 

V 

VOH 

Vcc=MIN, V,h^2V, 

ViL=V|Lmax, loH=“400juA 

2.5 

IQII 


m 

m 


V 

Vql 

Vcc=MIN, V,h= 2V, 
V|L=V|Lmax 

loL-4mA 


0.25 

0.4 


0.25 

KEI 

V 

1oL®8mA 





0.35 

0.5 

n 

Clock inputs 

Vcc=MAX, V|=7V 



0.2 



0.2 

mA 

Other inputs 



0.1 



0.1 


Clock Inputs 

Vcc=MAX, V|=2.7V 



40 



40 

MA 

Other inputs 



20 



20 

l|L 

Clock inputs 

Vcc=MAX, V|=0.4V 



-0.8 



-0.8 

mA 

mA 

Other inputs 



HiEJI 



-0.4 

>osf 

Vcc=VIAX, 

-15 


-100 

-15 


-100 


Vcc=MAX, See Note 1 


13 

2l 


13 

21 

mA 


•For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

** All typical values are at Vcc ® 5 V, Ta 25® C. 
tNot more than one output should be shorted at a time. 

ft Iqc 's measured with all outputs arid serial inputs open; A B, C, and D inputs grounded; mode control at 4,5V; and a momentary 3V 
then ground, applied to both clock inputs. 

Swjtching Characteristics, = SVOver Recommended Free-Air Temperature Range 


Parameter 

-55*C 

+25X 

+125X 

Unit 

Min Typ Max 

Min 1 Typ | Max 

Min 1 Typ | Max 

Test Conditions: C^ = 15pF, \ = 2lcn (See Figure 1 on page 2-49) 

^^max 




20 

30 





MHz 

tpLH 





27 

35 




ns 

tpHL 





30 

40 




ns 

1 Test Conditions: C|^ = 50pF, = 2kn (See Figure 1 on page 2-49) | 

^max 










MHz^ 

tpLH 







1 


' 

ns 

fPHL 







' 



ns 
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4-Bit Bi-Directional 
Parallel-Access Shift Register 


LS95B 


C9 


PARAMETER MEASUREMENT INFORMATION 

TEST 

POINT Vcc 


FROM OUTPUT . 

UNDER TEST — ' 
Cl ; 

(See Note B) 


LOAD CIRCUIT 


hf"90% 90% 1 

/ V,ef 

10% 




thold 


CLOCK 1 OR 2 
INPUT 


OUTPUTS 

Qa Qb. Qc» or Qd 



twiclock) 


J /L 


tPHL 

VOLTAGE WAVEFORMS 
FIGURE 1 - SWITCHING TIMES 

NOTES: 

input pulses are supplied by a generator having the following characteristics: < 10 ns, tf < 10 ns, and Zout ~ 50n. For the data 
pulse generator, PRR = 500kHz; for the clock pulse generator, PRR ~ TMHz. When testing fmaxr vary PRR. tw(data) ^ 20 ns, 

tw(clock)>15ns. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1N916 or 1N3064 
p. Vref* 1.3V. 

SERIAL / y i , " '""Y k-— — IH 

INPUT \ ./ \ V|L 


MODE 

CONTROL 

INPUT 

CLOCK 1 
INPUT 


I 


CLOCK 2 
INPUT 


Qa output 


VoH 


NOTES: 

A. Input A is at a low level. 

B. Vref-1.3V. 


VOLTAGE WAVEFORMS 
FIGURE 2 - CLOCK ENABLE/INHIBIT TIMES 
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LS109 


Dual J-K Positive-Edge-Triggered Flip-Flop 



DESCRIPTION 

This monojithic dual J-K edge-triggered flip-flop features 
individual J, K, clock, preset, and clear inputs. A low level at 
preset or clear sets or resets the outputs regardless of the 
levels of the other inputs. When preset and clear are inactive 
(high), data at the J and K inputs meeting the setup time 
requirements dre transferred to the outputs on the positive- 
going edge of the clock pulse. Clock triggering occurs at a 
voltage level of the clock pulse and is not directly related to 
the transition time of the positive-going pulse. Following the 
hold time interval, data at the J and K inputs may be changed 
without affecting the levels at the outputs. 

The J and K data inputs simplify hardware design as a 
D-type flip-flop can be implemented by simply tying the J and 
K inputs together. 


LOGIC DIAGRAM 



cs 


PIN-OUT DIAGRAM 



FUNCTION TABLE 
(EACH FLIP-FLOP) 



H ^ high level (steady state) 

L ~ low level (steady state) 

X - irrelevant 

t - transition from low to high level 

Qo » the level of Q before the incHcated steady-state ihput conditions 
were established 

TOGGLE: each output changes to the complement of its previous level 
on each t clock transition. 

*This configuration is nonstable; that is, it will not persist when preset 
and clear inputs return to their inactive (high) level. 


Recoifimended Operating Conditions 


Supply voltage, Vec 


Normalized fan-out from each output, N 


Clock frequency, fdock 


Width of clock pulse, tw(ciock) (High) 


Width of preset pulse, tw(preset) (Low) 


Width of clear pulse, tw(ciear) (Low) 




Input hold time, t 


Operating free-air temperature, 


High logic level 


Low logic level 


9L$/54LS 


Min Nom Max 




^etup is the minimum time required for the correct logic level to be present at the J or K Input prior to the rising edge of the clock in order 
to be recognized and transferred to the outputs. 


thold is the minimum time required for the logic level to be maintained at the J or K input after the clock transition In order to insure 
recognition. This device requires no hold time. , 
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Raytheon Semiconductor 


LS109 



DuaU-K Positfve-Edge-Triggered Flip-Flop 


Electrical Characteristics Over Recommended Free-AIr Temperature Range (Unless Otherwise Noted) 


Parameter 

Test Conditions* 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Typ** 

Max 

Min 

Typ« 

Max 

V,H 


2 



2 



V 

VlL 




0.7 



0.8 

V 

V| 

Vcc=MIN, li=-18mA 



-1.5 



“1.5 

V 

Vqh 

Vcc=MIN, V|h=2V, 

V|L=Vmmax, Ioh-“400juA 

2.5 

3.4 


m 

3.4 


V 

VoL 

Vcc=MIN, Vih=2V. 

V|L=V|Lmax 



0.25 

0.4 


0.25 

0.4 

V 

ioL=8niA 





0.35 

Msm 

■ 

JorK 

Vcc=MAX, V|=5.5V 



0.1 



0.1 

mA 

clock or preset 



0.2 



0.2 

Clear 



0.4 



0.4 

hH 

Jor K 

Vcc=MAX. V|=2.7V 



20 



20 

juA 

clock or preset 



40 



Esm 

Clear 



80 



80 

l|L 

Jor ic 

Vcc=MAX, V|=0.4V 



-0.4 



“0.4 

mA 

clock or preset 



-0.8 



“0.8 

Clear 



-1.6 



“1.6 

los'f 

Vcc=MAX 

-15 


-100 

-15 


“100 

mA 

Jccll 

Vcc=MAX, 


mm 

8 


4 

8 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vcc * 5V, = 25® C. 

tNot more than one output should be shorted at a time, 
tt Ice is measured with outputs open, clock grounded, and J, K, preset, and clear at 4.5V. 

Switching Characteristics, Vcc ~ SVOver Recommended Free-Air Temperature Range 


Parameter 

-55*C 

+25*C 

+125*C^ 

Unit 

Min 1 Typ | Max 

Min 1 Typ | Max 

Min Typ | Max 

Test Conditions: Cj^ = 15pF, = 2icn (See Figure A on page 2-147) 

^max 




30 

45 





MHz 

IPLH 





10 

15 




ns 

IPHL 

CK Low 





12 

18 




ns 






16 

24 




tPLH 





12 

18 




ns 

tPHL 





14 

22 




ns 


^max 











IPLH 











tPHL 

CK Low 











CK High 











1 tpLH 













■■1 

■m 


■m 

■■■ 

■m 

■■1 

■■i 

■mil 


tsetup is the minimum time required for the correct logic level to be present at the J or K input prior to the rising edge of the clock in 
order to be recognized and transferred to the outputs. 

thold is the minimum time required for the logic level to be maintained at the J or K input after the clock transition in order to insure 
recognition. This device requires no hold time. 
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LS136 

QUADRUPLE 2-INPUT EXCLUSIVE-OR WITH OPEN- 
COLLECTOR OUTPUTS 


LS266 ' 

QUADRUPLE 2-INPUT EXCLUSIVE-NOR WITH OPEN 
COLLECTOR OUTPUTS 


12 11 10 9 



Vcc 4B 4A 4Y 3B 3A 3Y 

[wllillfillfillliollUfTl 


12 11 10 9 



Die Size .045 x .056 


1A IB tY 2A 2B 2Y GND 2 3 4 5 

positive logic: Y = A © B = AB + AB Die Size .045 x .056 


Vcc 4B 4A 4Y 3Y 3B 3A 

(llQIiQUigoojmd] 


[ilmaaciKiiQ] 

1A IB 1Y 2Y 2A 2B GND 

positive logic: Y = A©B == AB + AB 


Recommended Operating Conditions 


Supply voltage, Vcc 


High-level output voltage, Vqh 


Low-level output current, Iql 


Operating free-air temperature, 


9LS/54LS 


9LS/74LS 


Norn Max Min Nom | Max 



Eiectricai Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 



Test Conditions* 


9LS/54LS 


9LS/74LS 



Max Min Typ* 


2 


LS266 


LSI 36 


Vcc=MIN, li=-18mA 


V^^^IISi, V>h=2V, 
V|L=V|Lmax, Vqh^'S.SV 


Vcc=MIN, V,h=2V 
V[L=V|Lmax 


Vcc=MAX, V|=7V 


Vcc=MAX/ V|=2.7V 


Vcc=MAX, V|=0.4V 


Vcc=MAX, 



*For conditions shown as MIN Or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vcc ® 5V, Ta *= 25® C. 

t Ice is measured with one input of each gate at 4.5V, the other inputs grounded, and the outputs open. 


Switching Characteristics, V^c = 5V Over Recommended Free^Air Temperature Range 


» * 

Parameter (input) 


Test Conditions: C, = 15pF, R 


To 

(output) 


-55®C 


Typ Max 


2kn (See Figure A on page 2-147) 


tpLH 


Other input 

tPHL 

M or D 

low 

tPLH 

A or B 

Other input 

tpHL 

high 



*tpLH * propagation delay time, low-to-hjgh level output. 
tpHL “ propagation delay time, high-to-low level output. 
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Decoders/Demultiplexers lsi 38 . lsiss 


FEATURES 

■ LSI 38: 3-Line-to-8-Line Decoder 

1 -of -8 Demultiplexer 

■ LS139: Dual 2-Line-to-4-Line Decoder 

Dual t-of-4 Demultiplexer 

■ LSI 38 is expandable to 5-lines-to-32-lines decoder 
using 4 LS138's and one inverter. 

DESCRIPTION 

The LSI 38 decodes one-of -eight lines dependent on the 
conditions at the three binary select inputs and the three 
enable inputs. Two active-low and one active-high enable 
inputs reduce the need for external gates or Inverters when 
expanding. A 24-line decoder can be implemented without 
external inverters and a 32-line decoder requires only one 
inverter. An enable input can be used as a data input for 
demultiplexing applications. 


PIN-OUT DIAGRAMS 



The LSI 39 comprises two individual two-line-tq-four-line 
decoders In a single package. The active-low enable input 
can be used as a data line in demultiplexing applications. 

These circuits are designed to be used In high-performance 
memory-decoding and data-routing applications requiring 
very short delay times. 



LS138 

FUNCTION TABLE 


1 INPUTS 

OUTPUTS 

1 ENABLE 

SELECT 

G1 

G2* 

C 

B 

A 

VO Y1 

Y2 Y3 Y4 Y6 Y6 

Y7 

X 

H 

x 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

L 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

B 

m 


0 

H 

L 

H 

H 

H 

H 

H 

H 

H 

B 

m 


9 

H 

H 

L 

H 

H 

H 

H 

H 

H 

B 

m 


Q 

H 

H 

H 

L 

H 

H 

H 

H 

H 

B 

H 

L^ 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

B 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

B 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

n 

H 

H 

H 

H 

H 

H 

H 

H 

iL 

H 

L 


*G2 = G2A + G2B 

H * high level, L * low level, X * don't care 


LSI 39 

FUNCTION TABLE C6) 


1 INPUTS 1 

OUTPUTS 

ENABLE 

G 


a 


Ezm 

ESSuEl 

H 

D 


H 

H 

H H 


H 


L 

H 

H H 


L 

H 

H 

L 

H H 

^B^l 

H 

L 

H 

H 

L H 


H 

H 

H 

H 

H L 


H * high level, L ~ low level, X « don't care 


\ . 
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LS138 LS139 


Decoders/Demultiplexers 


LOGIC DIAGRAMS 



I DATA 
I OUTPUTS 



1Y0 

1Y1 

1Y2 

1Y3 

2Y0 

2Y1 

2Y2 

2Y3 


I DATA 
f OUTPUTS 



Recommended Operating ConcHtions 



9LS/54LS 

9LS/74LS 

Unit 

Min 

Noiii 

Max 

Min 

Nom 

Max 

Supply voltage, Vcc 

m 

5 

5.5 

4.75 

5 

5.25 

V 

High-level output current, Iqh 



-400 



-400 

jJLA 

Low-level output current, Iql 



4 



8 

mA 

Operating free-air temperature, Ta 

-55 


125 

0 


70 

■ail 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 

Test Conditions* 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Typ« 

Max 

Min 

Typ** 

Max 

ViH 


2 



2 



V 

VlL 







mtm 

V 

V, ^ 

Vcc=MIN, l|=-18mA 



-1.5 





Vqh 

Vcc=MIN, V|h=2V, 

ViL=V|Lniax, Ioh=“400mA 

2.5 


■ 

m 

m 

■ 

V 

VoL 

Vcc=MlN, V|h=2V. 

V|L=V|Lmax 



0.25 

0.4 


0.25 

KOI 

V 

IOL~8mA 





0.35 

0.5 

l| 

Vcc=MAX; V|=7V 



0.1 



mm 

lom 

hH 

Vcc=MAX, V|=2.7V 


■■ 

20 



20 

mum 

JlL 

Vcc=MAX, V|=0.4V 



-0.36 



-0.36 

mA 

lost 

Vcc=MAX 

-15 

■■ 

-100 

-15 


-100 

mA 

icc 

Vcc=MAX, 

Outputs enabled and open 

LSI 38 


mmm 

mm 



mam 

m A 

LSI 39 


6.8 

11 


6.8 

11 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**Ali typical values are at Vcc * 5V, Ta * 25® C. 
tNot more than one output should be shorted at a time. 
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Raytheon Semiconductor 



Decoders/Demultiplexers 


LS138 LS139 


LS138 

Switching Characteristics, ~ Over Rdicommended Free-Air Temperature Range 


I 

From 

To 

1 -SS'C 1 


(input) 

(output) 

Min 

Typ 

Max 

Min 


+125X 



Binary 

Select 




10 I 15 


24 


16 21 


21 28 


10 16 


18 25 


16 22 


20 I 28 




LS139 



























































































































































































































LSI 51 LSI 52 


8-Une-To-1-Line Multiplexers 


FEATURES 

■ Select one of eight data sources 

■ Perforhi paraliel-to-serial conversion 

■ LSI 51 has complementary outputs; 

LSI 52 has inverting output only 

■ LSI 51 has strobe input 

DESCRIPTION 

These monolithic data selectors/multiplexers contain full 
on-chip binary decoding to select one-of-eight data sources. 
The LSI 51 has a strobe Input which must be at a low logic 
level to enable the device. A high level at the strobe forces 
the W output high, and the Y output low. 

The LSI 51 features complementary W and Y outputs 
whereas the LSI 52 has an inverted (W) output only. 


PIN-OUT DIAGRAMS 
LS151 

DATA INPUTS DATA SELECT 

/ ^ V r — V 

Vcc 4 5 6 7 A B C 



3 2 1 0^ g 

DATA INPUTS OUTPUTS | 


LS151 

FUNCTION TABLE 


LS152 

FUNCTION TABLE 



Raytheon Semiconductor 





















Raytheon Semiconductor 


8-Line-To-1-Line Multiplexers 


LSI 51 LSI 52 


Recominencied Operating Conditions 




9LS/54LS 9LS/74LS 


Min Norn Max Min Norn Max 


5 5.5 4.75 5 5.25 


-400 


Supply voltage, V 


High-level output current, Iqh 


Low-level output current, Iql 


Operating free-air temperature, Ta 


Eiectricai Characteristics Over Recommended Free-Air Temperature Range (Uniess Otherwise Noted) 


Parameter 


Test Conditions* 


9LS/54LS 


9LS/74LS 


Min Typ** Max 


Vcc^MIN, I|— 18mA 


Vcc'MIN, 

V|h=2V, 


ViL~V|Lnnax 

IOH~“^00iLtA 


Vcc=MIN, 

V,h=2V. 

\oi=4mA 

V|L=V|Lmax 


IOL~8mA 

Vcc=MAX, 

V|=7V 


Vcc=MAX, 

V|-2.7V 


Vcc=MAX, 

Vi=0.4V 


Vcc=MAX 


Vcc=MAX, 

Outjjuts open 

LSI 51 

All inputs at 4 

.5V 

LSI 52 




*For conditions shown as MtN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

* * All typical values are at Vcc * 5 V, Ta * 25® C . 
tNot more than one output should be Ported at a time. 


Switching Characteristics, = 5V Over Recommended Free-Air Temperature Range 



Parameter^ 


From 

(input) 

To 

(output) 

= 15pF, Rl = 

2ka 

A, B, or C 

w 

(4 levels) 

(S4LS151 only) 

A, B, or C 
(3 levels) 

Y 

Strobe 

w 

(54LS151 only) 

Strobe 


Any D 

W 

(64LS151 only) 

Any D 

Y 



f tpLH ~ Propagation delay time, low-to-high-leve| output 
tpHL ® Propagation delay tlme,.high-to-low-level output 


*Tentative data, subject 
to change without notice 
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LSI 53 


FEATURES 

■ Permits multiplexing from IVI lines to 1 line 

■ Performs parallel-to^erial conversion 

■ Strobe (Enable) line provided for cascading (N lines 
to n lines) 

■ Non-inverting 

DESCRIPTION 

The LSI 53 is a high speed Dual 4-Line-to-1-Line Multiplexer 
with common select inputs and separate strobe (enable) 
inputs for each half. Each half can select one bit of four and 
present it at the output in non-inverted form. 


Dual 4-Line-To-1-Line Multiplexer 


LOGIC DIAGRAM 


STROBE 1G 
(ENABLE) 


DATA 1 



SELECT. 


DATA 2 


STROBE 2G 
(ENABLE) <^5) 



(7) OUTPUT 
1Y 


(9){ OUTPUT 
2Y 


PIN-OUT DIAGRAM 


DATA 

STR(JBE|g Iiypyjs OyTptnr 



STROBE B ' sr- ' lY GNO 

1G DATA INPUTS OUTPUT 
SELECT 

13 12 11 10 



Die Size .057 x .061 


FUNCTION TABLE 


SELECT 
iNPUTS 
B A 


DATA INPUTS 


I CO Cl C2 C3 j 


STROBE OUTPUT 


Select inputs A and B are common to both sections. 
H = high level, L = low level, X * don't care 


cs 


LRAYTHEON 
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Raytheon Semiconductor 



Dual 4-Une-To-1-Line Multiplexer 


LS153 


C9 



Recommended Operating Conditions 


Supply voltage, Vcc 


High-level output current, Iqh 


Low-level output current I 


Operating free-air temperature, 


9LS/54LS 


Min Nom Max 


9LS/74LS 


Nom Max 


5 5.5 



5.5 V 


-400 mA 


8 I mA 


70 




Eiectricai Characteristics Over Recommended Free-Air Temperature Range (Uniess Otherwise Noted) 


Test Conditions* 


9LS/54LS 



h 


i|H 


hL 


*OSt 


icCLf*^ 


V|L=V|Lmax 


Vcc=MAX, 


Vcc-MAX, 


Vcc^MAX, 


Vcc=MAX 


Vcc=MAX 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vcc 5V, Ta = 25® C. 
tNot more than one output should be shorted at a time, 
f fleet Is measured with the outputs open and all inputs grounded. 


Switching Characteristics, V.. = 5V Over Recommended Free-Air Temperature Range 



Parameter f 

From 

(input) 

Test Conditions: C| 

= ISpF, Rl = J 

tPLH 

Data 

tpHL 

Data 

tPLH 

Select 

tPHL 

Select 

tPLH 

Strobe 

tPHL 

Strobe 

Test Conditions: C 

L = 50pF. = 

tPLH 

Data 

tPHL 

Data 

tPLH 

Select 

^PHL 

Select 

tpLH 

Strobe 

tPHL 

Strobe 


To 

(output) 


+125°C 


Typ 



8 

13 

13 

18 

15 

21 

17 

23 

14 

20 

17 

23 


8 

13 

14 

18 

17 

22 

16 

21 

16 

21 

16 

21 


11 

16 

17 

22 

22 

28 

21 

26 

21 

26 

20 

25 


10 

15 

17 

23 

18 

24 

22 

27 

17 

23 

21 

27 


10 

15 

17 

22 

19 

24 

19 

25 

18 

23 

20 

24 



15 

22 

ns 

22 

27 

ns 

25 

30 

ns 

24 

30 

ns 

23 

28 

ns 

23 

28 

ns 



I tpLH s propagation delay time, low-to-high-level output. 
tpHt — propagation delay time, high-to-low-level output. 
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Dual 2-Line-To-4-Une 

LSI 55 Decoders/Demultiplexers 
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Raytheon Semicondudtor 



Dual 2-Une-To-4-Line 

Decoders/Demultiplexers lsiss lsisb 


Electrical Characteristics Over Recommended Free-Air Temperature Range (1 

Inless Otherwise 1 

detect) 


9LS/54LS 

9LS/74LS 

Unit 


Min 

Typ** 

Max 

Min 

Typ** 

Max 

Supply voltage, Vcc 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

High-level output current, Iqh 



-400 



-400 

IIS3i^ 

Output voltage, Vqh (LSI 56 only) 







V 

Low-level output, Iql 



4 



8 

mA 

Operating free-air temperature, 

-55 


125 

0 


70 

‘’c 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 

Test Conditions* 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Typ** 

Max 

Min 

Typ** 

Max 

V|H 


2 



2 



V 

V|L 




0.7 



0.8 

V 

V| 

Vcc=MIN, I,— 18mA 



-1.5 



-1.5 

V 

Vqh 

Vcc=MIN, V,h=2V, 

V|L=V|Lmax, loH'^'^OOjuA 

2.5 

IB 


B 

3.4 


V 

Iqh 

Vcc=MIN, V|h=2V, 

V|L=ViLmax, Voh= 5.5V (LSlOGonly) 

■ 

■ 

100 

■ 


100 

HA 

Vql 

Vcc=MIN, V,h=2V, 

V|L=V|Lmax 



0.25 

0.4 

B 

0.25 

0.4 

V 

*OL='8mA 





0.35 

0.5 

l| 

Vcc=MAX, V|=7V 



0.1 



0.1 

mA 

hn 

Vcc=MAX, V,=2.7V 



20 



20 

MA 

l|L 

Vcc=MAX, V|=0.4V 



-0.36 



-0.36 

mA 

•ost 

Vcc=MAX 

-15 


-100 

-15 


-100 

mA 

•cctt 

Vcc=MAX 

■ 

6.1 

Id 


6.1 

10 

mA 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vcc == 5V, = 25° C. 

tNot more than one output should be shorted at a time. 

tticc is measured with outputs open, A, B, and 1C inputs at 4.5V, and 2C, 1G, and 2G inputs grounded. 
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LS155 LS156 


Dual 2-Line-To-4-Line 
Decoders/Demultiplexers 


LS155 

Switching Chairacterlstlo, Vcc = 5V Ovef Recommended Free- Air Temperature Range 


Parameter 

Levels 

of 

Logic 

From 

(Input) 

To 

(output) 


+25X 

1 +125°C 

Unit 

Min 

Typ Max 

Min 

Typ 

Max 

1 Min 

Typ 

Max 

Test Conditions: » 15pF, » 2kn 

tpLH 

2 

2C, 1G, or 2G 

Y 





11 

15 




ns 

tPHL 

2 

2C, 1G,or2G 

Y 





13 

20 


- 


ns 

tPLH 

3 

Aor B 

Y 





14 

18 




ns 

tpHL 

3 

A or B 

Y 





18 

27 




ns 

tPLH 

3 

1C 

Y 





13 

18 




ns 

■3!m 

3 

1C 

Y 





16 

24 




ns 

Test Conditions: C 

= 50pF, = 2kn 1 

tF*LH 

2 

2C, 1G, or 2G 

Y 










ns 

tPHL 

2 

2C, 1G,or2G 

Y 










ns 

tPLH 

3 

A or B 

Y 










ns 

tpHt 

3 

A dr B 

Y 





' 





ns 

tPLH 

3 

1C 

Y 










ns 

tPHL 

3, ■ 

1C 

Y 










ns 



H ^PLH ” Propagation delay time, low-to-high-level output 
tpHL Propagation delay time, high-to-low-level output. 


LS156 

Switching Characteristics, V, 


B SV Over Recommended Free-Air Temperature Range 


Parameter 

Levels 

of 

Lo^ic 

From 

(Input) 

To 

(output) 

-55«C 

+25X 

+125®C 

Unit 

Mln Typ 

Max 

Min Typ 

Max 

Min Typ Max 

Test Conditions: Cj^ = 15pF, R^ = 2kn 

tPLH 

2 

2G, 1G, or 2G 

Y 





22 

30 




ns 

tpHL 

2 

2C, 1G, or 2G 

Y 





16 

24 




ns 

lISliH 

3 

A or B 

Y 





27 

37 




ns 

tPHL 

3 

A or B 

Y 


, 



22 

30 




ns 

tPLH 

3 

1C 

Y 





25 

34 




ns 

tPHL 

3 

1C 

Y 





23 

31 




ns 

1 Test Conditions: C 

L = 50pF, Rl = 2ka 1 

tpLH 

2 

2C, 1G, or 2G 

Y 










ns 

tPHL 

2 

2C, 1G, or 2G 

Y 










ns 

ISISMi 

3 

A or B 

Y 










ns 

tPHL 

3 

A or B 

Y 










ns 

tPLH 

3 

1C 

Y 





'' 





ns 

tpHL 

3 

1C 











ns 


If tpLH - Propagation delay time, low-to»high-level output. 
tpHL ~ Propagation delay time, high-to-low-level output. 
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Raytheon Semiconductor 


I 


Quadruple 2-Line-To-1 Line Multiplexers 


DESCRIPTION 

These data selectors/multiplexers select a 4-bit word from 
one of two, sources and present It at the four outputs. The 
LSI 57 presents true data; the LSI 58 presents inverted data. 

PIN-OUT DIAGRAMS 


LS157 LS158 



14 13 12 11 10 




a INnjTS INPUTS 
Vcc te 4A 4? 4Y 1 a 3B 3Y 





2 3 4 5 6 


pie Size .047 x .066 


f 

0 

03 


f 

03 

G 

4A 

4B 

4Y 

3A 

3B 

S 





3Y 

tA 

IB- 

1Y 

2A 

2B 

2Y 


D][2l[3][t][5][^[2][I] 
SELECT 1A IB 1Y 2A 2B 2Y GND 
““WfT 

INPUTS INPUTS 




IB 
!■ 
Ifl 

II 

m 

ia 

II 



OUTPUT Y 

S4LS157 

54LS158 


■■ 
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LS157 LS158 Quadruple 2-Line-To-1 -Line Multiplexers 


Recommended Operating Conditions 



9LS/54LS 

9LS/74LS 

Unit 

Min 

Nom 

Max 

Min 

Nom 

Max 

Supply voltage, Vcc 

19 

5 

5.5 

4.75 

5 

5.25 

V 

High-level output current, Iqh 



-400 



-400 

iuA 

Low-level output current, lot 



4 



8 

mA 

Operating free-air temperature, 

-55 


125 

0 


70 

warn 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Othervdse Noted) 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

••All typical values are at Vcc = 5V, Ta = 
tfJot more than one output should be shorted at a time, 
tticc ‘S measured with 4.5V applied to all inputs and all outpus open. 


Switching Characteristics, Vq,. = SV Over Recommended Free-Air Temperature Range 



f tpLH ” Propagation delay time, low-to-high-level output 
tpHL Propagation delay time, high-to-low-level output. 
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Synchronous BCD Decade Counters Lsieo lsi 62 

Synchronous 4-Bit Binary Counters lsi6i lsi63 


FEATURES 

■ 4-bit synchronous counters 

■ Synchronously programmable 

■ Internal look-ahead counting 

■ Carry output for n-bit cascading 

■ Synchronous or asynchronous clear 

■ Advanced low-power Schottky technology 

■ 100% reliability assurance testing in compliance with 
MIVSTD-883 

DESCRIPTION 

The LSI 60, LSI 61, LSI 62 and LSI 63 synchronous, pre- 
settable counts have internal look-ahead carry and ripple 
carry output for high-speed counting applications. The 
LSI 60 and LSI 62 are decade counters and the LSI 61 and 
LSI 63 are 4-bit binary counters. Counting or loading 
occurs on the positive transition of the clock pulse. A LOW 
level on the load input causes the data on the A, B, C and D 
inputs to be shifted to the appropriate Q outputs on the 
next positive clock transition. 

The LSI 60 and LSI 61 feature an asynchronous clear. A 
LOW level at the clear input sets the Q outputs LOW re- 
gardless of the other inputs. The LS162 and LS163 have a 
synchronous clear. A LOW level at the clear input sets the 
Q outputs LOW after the next positive clock transition 
regardless of the enable inputs. 

Both count-enable inputs P and T must be HIGH to count. 
Count enable T is included in the ripple carry output gate 
for cascading connection. 
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LS160 LS162 

Synchronous BCD Decade Counters 

LS161 LS163 

Synchronous 4-Bit Binary Counters 



LOGIC DIAGRAMS 

LSI 60 Synchronous 
Decade Counter 


CLR 1 
CLEAR 

CLOCK 



RIPPLE 
CARRY 


LSI 62 synchronous decade counters are similar; however, 
the clear is synchronous as shown for the LSt63 binary 
counters. 

LS163 SYNCHRONOUS 
BINARY COUNTER 



LSI 61 synchronous binary counters are similar; however, 
the clear is asynchronous as shown for the LSI 60 decade 
counters. 


cs 
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Recommended Operating Conditions 


Supply voltage, Vcc 


High-level output current, Iqh 


Low-level output current, Iql 


Clock frequency, fdock 


Width of clock pulse, tw(ciock) 


Width of clear pulse, tw(ciear) 

Setup time, tgetup (see Figures 1 and 2) 


Hold time, thoid 


Operating free-air temperature, Ta 



Data inputs A, B, C, D 


Enable P or T 


Load 


ClearO 


Data inputs A, B, C, D 


Other inputs 


OThis applies only for LS162 and LS163, which have synchronous clear inputs. 

II The minimum hold time is as specified or as long as the clock input takes to rise from 0.8 V to 2 V, whichever is longer. f 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 


Test Conditions* 


9LS/54LS 


9LS/74LS 



V|L=V|Lmax, Ioh="400/liA 


Vcc=Mm, 

VtL=V|Lmax, 


Vih=2V, 


IOL=8mA 


Data or enable P 
Load, clock, or 
enable T 

Clear (LSI 60,1 61 
Clear (LSI 62,1 63 


Data or enable P 


Load, clock, or 
enable T 


Clear (LSI 60,1 61 




Data or enable P 
Load, clock, or 
IL enable T 


Vcc=MAX, V|=7V 


Vcc=MAX, V|=2.7V 



Vcc=MAX, 

J 

V|=6.4V 

Vcc=MAX 

Vcc=MAX, 

See Note 1 

Vcc=MAX, 

See Note 2 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vcc “ 5V, Ta = 25° C. 
tNot more than one output should be shorted at a time, 

NOTES: 

1 . IcCH ‘S measured with the load input high, then again with the load input low, with all other inputs high and all outputs open. 

2. IcCL 's measured with the clock input high, then again with the clock input low, with all other inputs low and all outputs open. 
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Switching Characteristics, Vcc = 5V Over Recommended Free-Air Temperature Range 


Parameter 


From 

(input) 


+125X 


(output) I Min I Typ I Max I Min I Typ I Max I Min I Typ I Max 


Test Conditions: C|^ = 15pF, =» 2kO (See Fig. 1 and 2 and Notes 3 and 4) 





Clock 

(load Input high) 
Clock 

(load input tow) 


Ripple carry 
Any Q 
Any Q 


Enable T Ripple carry 
Clear Any Q 


Test Conditions: C^ = 50pF, = 2kn |(See Fig. 1 and 2 and Notes 3 and 4) 

^max ■ - 

Clock Ripple carry i 


30 40 


25 35 

20 35 

10 18 
15 20 

10 18 

14 20 

15 20 

9 14 

14 28 



Clock 

(load input high) 
Clock 

(load input low) 


Any Q 
Any Q 


Enable T Ripple carry 
Clear Any Q 


If fmax “ l^^ximum clock frequency 
tpi_H ~ propagation delay time, low-to-high-level output 
tpHL ~ propagation delay time, high-to-loW-level output 

NOTES: 

3. Load circuit is shown on page 2>1 47. » 

4. Propagation delay for clearing is measured from the clear input for the LSI 60 and LSI 61 or from the clock input transition 
for the LSI 62 and LSI 63. 
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CLEAR 
LSI 60 
CLEAR 
^ LS162 


DATA J — * I 

inputs! c J 1 

Id • 

CLOCK 1 

LS160 { 

CLOCK 1 r 

LS162 ^ 

ENABLE P L 

I 

ENABLE T 

C°aZ z zi 

J°bZZ3 

OUTPUTS < 

|QC I 

IqdZZZi 


TYPICAL CLEAR, PRESET, COURT, AND INHIBIT SEQUENCES 

(AYNSCHRONOUS) 

(SYNCHRONOUS) ^ 


RIPPLE CARRY 
OUTPUT 

CLEAR _ 
LS161 
CLEAR - 
LS163 


DATA 

INPUTS 


I I h- 

CLEAR PRESET 


is 9 0 1 

I I* — " COUNT - 


-lNHIBIT- 


CLOCK ; 

LSI 61 I 

CLOCK M 

LS163 j 

ENABLE P 1 

t 
( 

enable t ^ 

^ I 

QaZ ZZi 

qb Z Zl 

OUTPUTS < 

QcZZZi 
qd Z H Zi 


I (ASYNCHRONOUS) 
(SYNCHRONOUS) 


RIPPLE CARRY 
OUTPUT 


_ ;12 13 14 15 0 

I I 1-^ COUNT - 

CLEAR PRESET 


LS160, LS162 

Illustrated below is the following sequence: 

1. Clear outputs to zero 

2. Preset to BCD seven 

3. Count to eight, nine, zero, one, two, 
and three 

4. Inhibit 


LS161, LS163 

Illustrated below is the following sequence: 

1 . Clear outputs to zero 

2. Preset to binary twelve 

3. Count to thirteen; fourteen fifteen, zero, 
one, and two 

4. Inhibit 


INHIBIT- 
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i-si6o Synchronous BCD Decade Counters 

LS 161 LS163 Synchronous 4-Bit Binary Counters 


FIGURE 1 


PARAMETER MEASUREMENT INFORMATION 



NOTES: 

A. The input pulses ere supplied by generators having the following characteristics: PRR <1 MHz, duty cycle < 50%, Zout ^ 50 12; 
tf < 1 5 ns, tf < 6 ns; 

B. Enable P and enable T setup times are measured at t^ = 0. ^ 
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Synchronous BCD Decade Counters 
Synchronous 4-Bit Binary Counters 


LS160 LS162 

LS161 LS163 


FIGURE 2 


PARAMETER MEASUREMENT INFORMATION 


f 1.3V i ^i.av 1.3V 

^ tPLH j * — "f tPHL i 

^ I (msaiure at t (measura at tn<f2) 


OUTPUT 

Qa 


OUTPUT 

Qb 


OUTPUT 

Qc 


OUTPUT 

Op 


RIPPLE 

CARRY 

OUTPUT 





tPHL r— ^ ^LH 

J (measure at t||44> | (measure at tn 4 . 2 ) 


•f- t|»HL r— H- tPLH 

I (measure at tn+8^ i (measure at tn+4) 

V 1.3V I *3/ 1 3V 


I* -(■ tPHL f H~1PLH 

, (measure at tn4 10 • (measure at Wg) 

K or t„+ie» 

(See Note B) y— — 

1.3V f 1-3V 


(measure at tn-i-O or tn-i-lg) 


-^-(S^NoteB) - 
\ 1.3V 


VOH 
L— VoL 

VoH 

VoL 

VoH 

-- VoL 

VoH 

VoL 

VoH 

VoL 


lyjOtES: Voltage WAVEFORiy^ 

A. The input pulses are supplied by a generator having the* following characteristics: PRR < 1 MHz, duty cycle < 50%, Zout 5012: 
tr < 1 5 ns, tf < 6 ns. Vary PRR to measure fmax* 

B. Outputs Qd and carry are tested at t^+io LSI 60, LSI 62, and at tn+16 LSI 61, LSI 63 where tn is the bit time when all 
outputs are low. 

TYPICAL APPLICATION DATA 

N-BIT SYNCHRONOUS COUNTERS 

This application demonstrates how the look-ahead carry circuit can be used to implement a high-speed n-bit counter. The 
LS160 or LS162 will count in BCD and the LS163 will count in binary. Virtually any count mode (modulo-N, Ni-to N 2 , 
N-i-to-maximum) can be used with this fast look-ahead circuit. 


H » COUNT 
L « DISABLE 

H * COUNT 
L » DIS/iBL 



CLEAR 


CLOCK 



LD A 

BCD 

ENP 

RIPPLE 

ENT 

CARRY 

OUTPUT 

>CK 


Qa Qc 

CLR 

Ob Qd 


RIPPLE 

BM T OABDV 


RIPPLE 

Phi T nARRV 


RIPPLE 

BM T HARRV 



TO MORE 
•^SIGNIFICANT 
STAGES 
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LS164 


8-Bit Parallel-Out Serial Shift Registers 


FEATURES 

■ Gated (Enabie/Disable) SerlaMnputs 

■ Fully Buffered Clock and Serial Inputs 

■ Asynchronous Clear 

DESCRIPTION 

These 8-bit shift registers feature gated serial inputs and an 
asynchronous clear. The gated serial inputs (Aand B) permit 
complete control over inconhing data as a low at either {or 
both) input(s) inhibits entry of the new data and resets the 
first flip-flop to the low level at the next clock pulse. A 
high-level Input enables the other input which will then 
determine the state of the first flip-flop. Data at the serial 
Inputs may be changed while the clock is high or low, but 
only information meeting the setup requirements will be 
entered. Clocking occurs on the low-to-hlgh-level transition 
of the clock input. All inputs are diode-clamped to minimize 
transmission-line effects. 

9LS/54LS devices are characterized for operation over the 
full military temperature range of ~55®C to 125^C; 9LS/ 
74 LS devices are characterized for operation from to 
70°C. 


PIN-OUT DIAGRAM 



FUNCTION TABLES 


1 INPUTS 

OUTPUTS 

CLEAR 

CLOCK 

A B 

Qa Ob...Qh 

L 

X 

X X 

L L L 

H 

L 

X X 

Qao Qbo Oho 

H 

t 

H H 

H Oai, Qcn , 

H 

t 

L X 

L OAn QGn 

H 

t 

X L 

•- OAn OQn 


H = high level (steady state), L * low level (steady state) 

X ~ irrelevant (any input, including transitions) 
t = transition from low to high level. 

QbO' Qho ~ 'he level of Q^, Qg or Qh» respectively, before the indicated 
steady state input conditions were established. 

QAn» QQn * 'he level of Qa or Qq before the most recent t transition of the 
clock; indicates a one-bit shift. 
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8-Bit Parallel-Out Serial Shift Registers lsi64 



OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT 


Recommended Operating Conditions 



9LS/54LS 

9LS/74LS 

Unit 

Min 

Norn 

Max 

Min 

Nom 

Max 

Supply voltage, Vcc 


5 

5.5 

4.75 

5 

5.25 

V 

High-level output current, Iqh 



-400 



-400 

mA 

Low-level output current, Iol 



4 



8 

mA 

Clock frequency, fdock 

0 


25 

0 


25 

MHz 

Width of clock or clear input pulse, t^ 

20 



20 



ns 

Data setup time, tgetup (see Figure 1) 

15 



15 



ns 

Data hold time, thoid (see Figure 1 ) 

5 



5 



ns 

Operating free-air temperature, Ta 

-55 


125 

0 


70 



Electrical Characteristics Over Recommended Free-AIr Temperature Range (Unless Otherwise Noted) 


Parameter 

Test Conditions* 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Typ** 

Max 

Min 

Typ** 

Max 

V|H 


2 



2 

■1 


V 

V|L 




0.7 



0.8 

V 

V| 

Vcc=MIN, li*-18mA 



-1.5 



Da 

V 

VoH 

Vcc'MIN, V,h=2V, 

V|L-V|Lmax, Ioh=~400juA 

2.5 

3.5 


D 

3.5 


V 

VoL 

Vcc=MIN, V,h-2V, 
V|L=V|Lmax 



0.25 

0.4 


0.25 

0.4 

V 






0.35 

0.5 

It 

Vcc=MAX, V|=7V 



0.1 



0.1 

mA 

■iH 

Vcc=MAX, V|=2.7V 



20 



20 

MA 

l|L 

Vcc^MAX, V(=0.4V 



-0.4 



-0.4 

mA 

•osf 

Vcc=MAX 

-6 

/ - 

-40 

-5 


“42 

mA 

Icctt 

Vcc=max ' 


16 

27 


16 

27 

mA 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the appitcabie 
device type. 

**AII typical values are at Vcc ® Ta - 25® C. 
fNot more than one output should be shorted at a time. 

tticc is measured with outputs open, serial inputs grounded, the clock input at 2.4V, and a momentary ground, then 4.5V applied to clear. 


Switching Characteristics, Vpc = SV Over Recommended Free-Air Temperature Range 


Parameter 

-5S*C 

+25X 

+125“C 

Unit 

Min Typ Max 

Min 1 Typ Max 

Min 1 Typ | Max 

1 Test Conditions; C^ = 15pF, = 2kn (See Fig. 1) 


^max 




25 

36 





MHz 

tPHL 





24 

36 




ns 

tPLH 





17 

27 




ns 

tpHL 





21 

32 




ns 

Test Conditiohs: C|^ = SOpF, R|^ == 2kn (See Fig. 1) 

^max 











tPHL 











tPLH 











tPHL 
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LSI 64 


8-Bit Parallel-Out Serial Shift Registers 


PARAMETER MEASUREMENT INFORMATION 




TEST CIRCUIT 



VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: duty cycle < 50%, Zout ^ ; for 164 and LI 64, t^ < 1 0 ns, 

tf < 10 ns, and for LS164, % < 15 ns, tf < 6 ns. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1N3064 or 1N916. 

D. Qa output is illustrated. Relationship of serial input A and B data to other Q outputs is illustrated in the typical shift sequence. 

E. Outputs are set to the high level prior to the measurement of tpHL the clear Input. 
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PIN-OUT DIAGRAMS 


FEATURES 

■ Positive edge-triggered commdn clock 

■ Asynchronous common reset 

■ Clock-to-output delays of 14 ns 

DESCRIPTION 

The LSI 74 is a six-bit register with single-rail outputs and 
the LS175 is a four-bit register with complementary out- 
puts. Both consist of D-type flip-flops with a buffered 
common clock and an asynchronous, active-Low buffered 
clear. 

Information at the D inputs meeting the setup time re- 
quirements is transferred to the Q outputs on the positive- 
going edge of the clock pulse. Clock triggering occurs at a 
particular voltage level and is not directly related to the 
transition time of the positive-going pulse. When the clock 
input is at either the high or low level, the D input signal 
has no effect at the output. 

FUNCTION TABLE 
(EACH FLIP-FLOP) 


LS174 

Vcc 60 6D SD 50 40 40 CK 


1 INPUTS 1 

OUTPUTS 1 

1 CLEAR CLOCK 

D 

Q 

Qt 

L 

X 

X 

L 

H 

H 

t 

H 

H 

L 

H 

t 

L 

L 

H 

H 

L 

X 

QO 



H = high level (steady state) 

L = low level (steady state) 

X * irrelevant 

t * transition from low to high level 
Qq ~ the level of Q before the Indicated steady state 
Input conditions were established, 
t- LSI 75 only 



ED 

iUlBlBial 


CLR 10 ID 20 20 30 30 6ND 
15 14 13 12 11 10 



Die Size .056 X .085 



LOGIC DIAGRAMS 
LS174 


CK D 
' CLEAR ^ 


CK D 
CLEAR 

Q 



CK D 
CLEAR ^ 



IQ IQ 


CK D 
CLfAR 

2Q 2Q 


CK 


CLEAR 


5 

qJ 


111 no 

3Q 3Q 


113 

--5 

CK 

D 

CLEAR 

Q 

Q_ 

Il4 

tl5 


4Q 4Q 


^AYTHEONJ 

275 


® ic MASTER 1977 







9LS/54LS 


Min Norn Max 


5 5.5 


9LS/74LS 


RecommenfiecI Operating Conditions 


Supply voltage, Vcc 


High-level output current, I 


Lovy-level output current, I 


Clock frequency, fctock 


Width of clock pulse^ tw (Low) 


Width of clear pulse, tw (Low) 


Setup time 


Data hold time, thoJd 


Operating free-air temperature, 


tgetup Is the minimum time required for the correct logic level to be present at the data input prior to the rising edge of the clock In order to 
be recognized and transferred to the output. 

fhold Is the minimum time required for the logic level to be maintained at the data Input after the rising edge of the clock in order to insure 
recognition. . 

tree Is the minimum time required between the end of the clear pulse and the rising edge of the clock in order to transfer Highr data to the Q 
output. 



Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


9tS/54LS 9tS/74LS 


Min Typ** Max | Min | Typ** | Max 



Test Conditions* 



Vcc=MIN, l,=-18mA 


Vcc=MIN, V|h=2V, 
ViL=V|Lmax, loh"400/iA 


Vcc=MIN, V,h=2V, 
Vm=V|Lmax 


Vcc=MAX. V|=7V 


Vcc=MAX, V|=2.7V 


Vcg=MAX, V|=0.4V 


Vcc'MAX 


Vcc=MAX 


LSI 75 


* For conditions shown as MiN or MAX, use the appropriate vaiue specified under recommended operating conditions for the applicabie 
device type. 

• 'All typical values are at Vcc = 5 V, Ta = 25° C. 
tNot more than one output should be shorted at a time. 

tf With all outputs open and 4.5V applied to all data and clear inputs, Icc is measured, after a momentary ground, then ,4.5V is 
applied to clock. 


Switching Charscteristics, » SVOver Recommended Free-Air Temperature Range 


-55X +25“C +125X 


Typ Max Min I typ Max Min Typ Max 


Parameter 





■max 


tpLH (LSI 75 only) 


tPHL 


tPLH 


tPHL 
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LSI 81 



4-Bit Arithmetic Logic Unit 


FEATURES 

■ Provides 16 arithmetic operations 

■ Provides 16 iogic operations 

■ Full look-ahead for high-speed arithmetic operation 
on Ipng words 


DESCRIPTION 

The LSI 81 is an arithmetic logic unit {ALU)/function 
generator which has a complexity of 75 equivalent gates on 
a monolithic chip. This circuit performs 16 binary arithme- 
tic operations on two 4-bit words as shown In Tables 1 and 
2. These operations are selected by the four function-select 
lines (SO, SI, S2, S3) and include addition, subtraction, de- 
crement, and straight transfer. When performing arithmetic 
manipulations, the internal carries must be enabled by 
applying a low-level voltage to the mode control input (M). 
A full carry look-ahead scheme is made available in these 
devices for fast, simultaneous carry generation by means of 
two cascade-outputs (pins 15 and 17) for the four bits In 
the package. When used in conjunction with the 182, full 
carry ahead look-ahead circuits, high-speed arithmetic 
operations can be performed. 

If high speed is not of importance, a ripple-carry input 
(Cn) and a ripple-carry output (Cn 44 ) are available. 
However, the ripple-carry delay has also been minimized so 
that arithmetic manipulations for smlll word lengths 
can be performed without external circuitry. 

The LSI 81 will accommodate active-high or active-low 
data if the pin designations are interpreted as follows: 


Subtraction is accomplished by Vs complement addition 
where the 1 's complement of the subtrahend is generated 
internally. The resultant output is A-B-1 which requires an 
end-around or forced carry to provide A-B. 

The LS181 can also be utilized as a comparator. The 
A = B output is internally decoded from the function outputs 
(FO, FI, F2, F3) so that when two words of equal magni- 
tude are applied at the A and B inputs, it will assume a high 
level to Indicate equality (A = B). The ALU should be in 
the subtract mode with Cn = H when performing this com- 
parison. The A = B output is open-collector so that it can 
be wire-AND connected to give a comparison for more than 
four bits. The carry output (Cn+ 4 ) can also be used to 
supply relative magnitude information. Again, the ALU 
should be placed in the subtract mode by placing the 
function select inputs, S3, S2, SI, SO at L, H, H, L, 
respectively. 


INPUT Cn 

OUTPUT Cn+4 

ACTIVE-HIGH DATA 

(FIGURE 1) 

ACTIVE-LOW DATA 

(FIGURE 2) . 

H 

H 

A < B 

A>B 

H 

L 

A > B 

A < B 

L 

H 

A <B 

A >B 

L 

L 

A > B 

A<B 


These circuits have been designed to not only incorporate 
all of the designer's requirements for arithmetic operations, 
but also provide 16 possible functions of two Boolean vari- 
ables without the use of external circuitry. These logic 
functions are selected by use of the four function-select 
inputs (SO, SI, S2, S3) with the mode-control input (M) 
at a high level to disable the internal carry. The 16 logic 
functions are detjailed in Tables 1 and 2 and include 
exclusive-OR, NAND, AND, NOR, and OR functions. 


PIN NUMBER 

2 

1 

23 

22 

21 

20 

19 

18 

9 

10 

11 

13 

7 

16 

15 

17 

Active-low data (Table 1) 

Ao 

Bo 

Al 

Bl 

A2 

B2 

A3 

B3 

FO 

Fl 

>2 

F3 

Cn 

Cn+4 

X 

Y 

Active-low data (Table 2) 

So 

Bo 

Al 

51 

A2 

52 

S 3 

53 

5o 

Fl 

52 

53 

Cn 

Cn+4 

F 

c 


PIN-OUT DIAGRAM 



INPUTS 

A 


OUTPUTS 

A 



gf §2 M B3 G Cn44 P 

F3 

I AO S3 S2 SI SO Cn M FO FI F2 

[il DU 

B0A>S3S2StS0CnM F0 FI F2 6ND 
INPUTS OUTPUTS 


Die Size .074 x .085 
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LS181 


4-Bit Arithmetic Logic Unit 



ALU SIQNAL DESIGNATIONS 

The LSI 81 can be used with the^ignal designations of either Figure 1 or Figure 2. 

The logic functions and arithmetic operations obtained with signal designations as in Figure 1 are given in Table 1; those 
obtained with the signal designations of Figure 2 are given in Table 2. 


C3 


(2) (1) (23X22) (21)(20) (19)(1S) 


(2) (1) (23) (22) (21) (20) (19) (18) 


(8) I f M 


Aq Bq Ai B-| A2 B2 

A3 83 


Aq Bo Ai Bi A2 83 

As B3 



( 7 )-^ 

Cn 


LS 181 

AsR imM\ 


LS 181 

A^B 

M 

M— D " - " \ l*»l 

(8) — — 

M 


Fo Fi F2 F3 Cn+4 

X Y 


Fo F-i F2 F3 Cn +4 

G P 


(9) (10) (11) (13) (16) (17) (15) 



(3) (4) (1) (2) (14) (15) (5) (6) 


(9) (10) Hi) (13) (16) (17) (15) 


(3) (4) (1) (2) (14) (15) (5) (6) 


Yo Xo Yi Xi Y2 X2 Y3 X3 


I . Go Po Gi Pi G2 P2 G3P3 


(1^ 


^n+x ^n+y 


( 12 ) ( 11 ) ( 9 ) 

FIGURE 1 
(FOR TABLED 


^n+x 

^n+y 

Cn+z 

1 

(12) 

1 

(11) 

(9) 


FIGURE 2 
(FOR TABLE 2) 



$3 $2 St So FUNCTIONS 


L L L L 
L L L H 
L L H L 
L L H H 
L H L L 
L H L H 
L H H L 
L H H H 
HULL 
H L L H 
M L H L 
H L H H 
H M L L 
H H* L H 
H H H L) 


F » B 
F • AB 
F- i 
F - A+® 
F * A + B 
F » A 


TABLE 1 


ACTIVE-HIGH DATA 


M » L; ARITHMETIC OPERATIONS 


C„-H 


F » A 
F-A + B 
F«A+I 

F « MINUS 1 (2*8 COMPL) 
F«APLUSA§ 

F » (A ♦ B» PLUS Ag 


TABLE2 


F-A0B F « A MINUS B MINUS 1 
F * aB f « aB minus 1 

F«X + B F*A plus AB 
r * A0B F^APLUSB 


F « <A+B) PLUS AB 
F - AB MINUS 1 
F « APLUS A* 

F - (A ♦ B) PLUS A 
F » (A + B) PLUS A 
F - A MINUS 1 


F » A PLUS 1 
F«(A + B)PLUSt 
F « lA ♦B) PLUS 1 
F-ZERO 

F » A PLUS AB PLUS 1 
F » (A + Bl PLUS AB PLUS 1 
F « A MINUS B 
F = aB 

F * A PLUS AB PLUS f 
F = A PLUS B PLUS 1 

F - (a + Biplusab plus \ 

F » AB 

F « A PLUS A PLUS 1 
F • (A + Bl PLUS A PLUS t 
F « (A + B) PLUS A PLUS 1 
F»A 


SELECTION 

S3 S2 St So 

L L 

L 

L 

L L 

L 

H 

L L 

H 

L 

*- > 

H 

H 

L H 

L 

L 

L M 

L 

H 

L H 

H 

L 

L H 

H 

H 

H L 

L 

L 

H L 

L 

H 

H L 

H 

L 

H L 

H 

H 

H H 

L 

L 

H H 

L 

H 

X 

X 

H 

L 

H H 

H 

H 


1 ACTIVE-LOW DATA 1 

M-H 

M * L; ARITHMETIC OPERATIONS | 

LOGIC 

C„»L 

C„-H 

FUNCTIONS 

(with eariY) 

(with carry) 

F « A 

F r A MINUS 1 

F * A 

F = ffB 

F * AB MINUS t 

F » AB 

F = 5 + b 

F»aB MINUS 1 

f»aB 

F - 1 

F = MINUS 1 (2 $ COMP) 

F-ZERO 

F * A + B 

F = A PLUS (A B) 

F * A PLUS lA +B) PLUS 1 

F.B 

F = ABPLUSIA ♦B) 

F * AB PLUS IA + B) PLUS 1 

F » aT^ 

F » A MINUS B MINUS 1 

F - A MINUS B 

F * A +B 

F»A + B 

F » (A ♦ B) PLUS 1 

F * JTb 

F = A PLUS lA ♦ Bl 

F * A PLUS (A + B) PLUS 1 

. F = A^ B 

F * A PLUS B 

F - APLUS B PLUS 1 

F » B 

F » aB plus IA + B) 

F * aB PLUS (A + B) PLUS 1 

F » A +B 

F - A + B 

F - (A + B) PLUS 1 

F = 0 

F « A PLUS A* 

F » A PLUS A PLUS 1 

F * aB 

F « AB PLUS A 

F = AB PLUS A PLUS! 

F » AB 

f»aBplusa 

F - aB plus a plus 1 

F » A 

F • A 

F » A PLUS T 



*Each bit is shifted to the next more significant position. 
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LS181 4-Bit Arithmetic Logic Unit 


Recommended Operating Conditions 



9L$/54L$ 

9LS/74L$ 

Unit 

Min 

Nom 

Max 

Min 

Nom 

Max 

Supply voltage, Vcc 

EBI 

5 

5.5 

4.75 

5 

5.25 


High-level output current, Iqh (All outputs except A = B) 

/ 


-400 



-400 

MA 

Low-level output current, Iol 


■> 

4 



8 

mA 

Operating free-air temperature, Ta 

-55 


125 

0 


mm 

mm 


Electrical Characteristics Over Recommended Freo-Air Temperature Range (Unless Otherwise Noted) 


Parameter 

Teat Conditions* 

9tS/S4LS 

9LS/74LS 

Unit 

Min 

Typ** 

Max 

Min 

Typ** 

Max 

V|H 


2 



2 



V 





0.7 



0.8 

V 

IVl 

VcG=IVill^, li=-18mA 



-1.5 



-1.5 

V 

VoH 

Any Output 
except A = B 

Vcc=IVIN, V,h=2V, 

V|L=ViLnfiax, loH=-400pA 

2.5 

3.4 


2.7 

3.4 


V 

•oh 

A = B 

Output only 

Vcc=MIN, V,h=2V, 

ViL=V|Lmax, Voh~5.5V 



100 



100 

iiA 

VoL 

All outputs 

Output G 

Vcc-I'^IN, Vih= 2V, 
V(L=ViLmax 

IOL~4mA 


0.25 

0.4 




V 

loL“8mA 


nor 

0.6 


,/ 


loL“^®ftiA 


0.47 

0.7 



0.5 

1 

Mode input 

Vcc=MAX, V|=7.0V 



0.1 



0.1 

mA 

Any A or B 

input 



0.3 



0.3 

Any S input 



0.4 



0.4 

Carry input 



0.5 



0.5 


Mode input 

Vcc=MAX, V|-2.7V 



20 


- 

20 

txA^ 

Any A or B 



60 



60 

Any S input 



80 



80 

Carry input 



100 



100 

•iL 

Mode input 

Vcc=MAX, V,=0.4V 



-0.36 



-0.36 

mA 

Any A or B 

input 



-1.08 



-1.08 

Any S input 



-1.44 



-1.44 

Carry input 



-2 



-2 

•os+ 


Vcc=IVIAX 

i ^ ' 

-15 


-100 

-15 


-100 

mA 


Vcc=IVIAX 

Condition A 


20 

32 


20 

34 

mA 

Condition B 


21 

35 


21 

37 


*For cdndltlons shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

** All typical values are at Vec = 5 V, Ta * 25® C. 
t Not more than one output should be shorted at a time. 


ttWIth outputs open, I^q is measured for the following conditions: 

A. SO through S3, M and A inputs are at 4,5V, all other inputs are grounded. 

B. so through S3 and M are at 4.5V, all other inputs are grounded. 
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Raytheon Semiconductor 


4^Bit Arithmetic Logic Unit 


LSI 81 


Switching Characteristics, Wcc ~ SV Over Recommencle<;i Free-Air Temperature. Range 


-SrC +25"C +125^ 


Typ Max I Min I Typ I Max I Min I Typ Max 


Parameter f 


From 

(Input) 


To 

Xoutput) 


Test Conditions: C|_ - ISpF, R, = 2kn (See Fig. A on page 2-147) 


Gn 


Any A or B 


Any A or B 


M = OV, SO = S3 = 4.5V. SI = S2 = OV (SUM mode) 


tPLH 


IPHL 


M = OV. SO = S3 * OV. SI = S2 = 4.5V (DIFF mode) 


tPLH 


M = OV, (SUM or DIFF mode) 


tPLH 


Gn+4 


)V (SU^ 


Cn+4 


5V (DIF 


Gn+4 




Any F 


M = OV, SO = S3 = 4.5V, SI = S2 = OV (SUM mode) 


tpLH 


M = OV, SO = S3 = OV, SI = S2 = 4.5V (DIFF mode) 


tPLH 


M = OV, SO = S3 = 4.5V. SI = S2 » 4.5V (SUM mode) 


IPLH 


Any A or B 


Any A or B 


Any A or B 


Any A or B 


Aj or B 


M = OV, SO = S3 = OV. SI = S2 = 4.5V (DIFF mode) 


tPLH 


tpHL 


M = OV, SO = S3 = 4.5V, SI * S2 = OV (SUM mode) 


tPLH 


tPHL 


M = OV, SO = S3 = OV. SI = S2 = 4.5V (DIFF mode) 


tPLH 


Aj or Bj 


M = 4.5V (logic mode) 


Aj or Bj 


M = OV, SO = S3 = OV, SI = S2 = 4.5V (DIFF mode) 


tPLH 


14 

24 

13 

20 


24 

35 

17 

30 


24 

38 

25 

38 


12 

24 

12 

20 


12 

29 

15 

23 


20 

30 

17 

26 


20 

30 

22 

33 


15 

30 

13 

20 


21 

32 

15 

23 


17 

30 

15 

29 


Any A or B 


HtpLH propagation delay time, low-tO-high-level output tpHL propagation delay time, high-to-low-level output. 


33 

50 

29 

45 


® 1 C MASTER 1977 





















































































































I LSI 81 


4-Bit Arithmetip Logic Unit 


PARAjMETER MEASUREMENT INFORMATION 

SUM MODE TEST TABLE 

FUNCTION INPUTS: $0 » S3 « 4.5 V. SI » S2 » M » 0 V 



INPUT 

OTHER INPUT 
SAME BIT 

other DATA INPUTS 

OUTPUT 

OUTPUT 


TEST 

APPLY 

4.5 V 

APPLY 

GI^O 

APPLY 

4.5 V 

APPLY 

GNO 

TEST 


<f»LH 

Aj 

Bi 

None 

Remaining 


fi 

In-Phase 

<FHL 


A and B 



«PLM 

Bi 

Ai 

None 

Remaining 


F; 

In-Phase 

'PHL 


AandB 

^n 


*1*LH 

A: 

9i 

None 

None 

Remaining 

p 

In-Phase 

*PHL 



A and 6. Cn 


‘ ^PLH 

Bj 

Ai 

None 

None 

Remaining 

P 

In-Phase 

tPHL 

AandB.Cn 


tPLH 

Ai 

None 

Bi 

Remaining 

Remaining 

G 

In-Ph^e 

tPHL 


B 

A, 


*PLH 

Bi 

None 

Ai 

Remaining 

Remaining 

G 

In-Phase 

tpHL 


B 

A,Cn * 


‘PLH 

C.. 

None 

None 

AH 

Alt 

Any F 

In -Phase 

tPHL 


A 

8 

orCn+4 

«PtH 

A; 

fyione 

Bi 

Remaining 

Remaining 

Cn+4 

Out-of -phase 

<PHL 


B 

A. Cn 

«PLH 

Bi 

None 

Ai 

Remaining 

Remaining 

Cn+4 

Out-of-Pliase 

<PHL 



B 

A, Cn 


DIFF MODE TEST TABLE 

FUNCTION INPUTS: SI * S3 « 4.5 V. SO « S3 = M » 0 V 


PARAMETER 

f INPUT 
MNOER 
TEST 

OTHER INPUT ' 
SAMS BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 

OUTPUT 

WAVEFORM 

APPLY 

4.5 V 

APPLY 

GNO 

APPLY 

4.5 V 

APPLY 

GNO 

*PLH 

Ai 

None 

Bi 

Remaining 

A 

Remaining 

B.C„ 

F. 

In-Phase 

«PHL 

«PLH 

Bi 

Aj 

'• ■ 

None 

Remaining 

A 

Remaining 

B.Cn 

Fi 

Out-of -Phase 

«PHL 

*PLH 

Aj 

None 

Bj 

None 

Remaining 
A and B, C^ 

P 

In-Phase 

tPrtL 

<PLH 

Bi 

Ai 

None 

None t 

Remaining 

A and B, Cn 

P 

dut-of-Phase 

<PHL 

IPLH 

Ai 

Bi 

None 

None 

Remaining 
A and B. Cn 

G 

In-Phase 

IPHL 

«PLH 

Bi 

None 

Ai 

None 

Remaining 

A and 6, Cn 

G 

Ou t-of -Phase 

iPHL 

<PLH 

Aj 

None 

Bi 

Remaining 

A 

Remaining 

B.Cn 

A = B 

In-Phase 

IPHL 

<PLH 

Bi 

Aj 

None 

Remaining 

A 

Remaining 

B.Cn 

A = B 

Out-of Phafe 

<PHL 

*PLH 


None 

None 

All 

A and B 

None 

Cn+4 
or any F 

In-Phase 

^PHL 

IPLH 

^i 

Bi 

None 

None 

R«n.imng 
. A.B.Cn 

Cn+4 

Out-of-Phase 

tPHL 

n»LH 

a, 

None 

^ Ai ' 

None 

Remaining 

a,'b.c„ 

Cn+4 

In -Phase 

'PHL 



LOGIC MODE TEST TABLE 
FUNCTION INPUTS: SI - S2 « M ^ 4.5 V. SO S3 - 0 V 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 

OUTPUT 

WAVEFORM 

4PPLY 
4.5 V 

l|^LV 

GNO 

APPLY 

44» V 

APPLY 

GNO 

*PLH 

Ai 

Bi . 

None 

None 

Remeining 

Fi 

Oot-of -Phase 

'PHL 



A end B.Cn 



B( 

Ai 

None 

None 

Remeining 

Fi 

Out-of-Phase 

<PHL 





A end B.Cn 
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Synchronous BCD Decade Up/Down Counter lsi 90 

Synchronous 4-Bit Binary Up/Down Counter lsisi 


FEATURES 

■ Singie up/down count mode control line 

■ Asynchronous parallel load 

■ Count enable, parallel load CH>ntrol inputs 

■ Cascadable 

DESCRIPTION 

The LS190 and LS191 are synchronous, reversible up/down 
counters having a complexity of 58 equivalent gates. The 
LS191 is a 4-bit binary counter and the LSI 90 is a BCD 
counter. Synchronous operation is provided by having all 
flip-flops clocked simultaneously so that the outputs change 
coincident with each other when so instructed by the 
steering logic. This mode of operation eliminates the output 
counting spikes normally associated with asynchronous 
{ripple clock) counters. 

The outputs of the four master-slave flip-flops are triggered 
on^a low-to-hlgh-level transition of the clock input if the 
enable input is low. A high at the enable input inhibits 
counting. Level changes at the enable and down/up inputs 
should be made only when the clock input is high. The 
direction of the count is determined by the level of the 
down/up input. When low, the counter counts up and 
when high, it counts down. 

These counters are fully programmable; that is, the outputs 
may be preset to either level by placing a low on the load 
input and entering the desired data at the data inputs. The 
output will change to agree with the data Inputs indepen- 
dently of the level of the clock input. This feature allows 
the counters to be used as modulo-N dividers by simply 
modifying the count length with the preset inputs. 


The clock, down/up, and load inputs are buffered to 
lower the drive requirement which significantly reduces 
the number of clock drivers, etc., required for long parallel 
words. 

Two outputs have been made available to perform the 
cascading function: ripple clock and makimum/niinimum 
count. The latter output produces a high-level output 
pulse with a duration approximately equal to one complete 
cycle of the clock when the counter overflows or under- 
flows. The ripple clock output produces a low-level output 
pulse equal in width to the low-level portion of the clock 
input when an overflow or underflow condition exists. 
The counters can be easily cascaded by feeding the ripple 
clock output to the enable input of the succeeding counter 
If parallel clocking is used, or to the clock input if parallel 
enabling is used. The maximum/minimum count output can 
be used to accomplish look-ahead for high-speed operation. 


PIN-OUT DIAGRAM 


liyPUTS OUTPUTS^ INPjJTS 

DATA ioMAX/S DATA 
VCC A CKSuMN S C 0 

I] 03 03 03 011 003(1] 









RjQIQQHIIIII 


ll 




1 





mSSSSSad] 

DATA Qb Qa IS DN/UPQC Do GND 
IM>UT OUTPUTS INPUTS OUTPUTS 

LOW INPUT TO LOAD SETS Q* = A, Qb = B, Qc = C, Qd = D 


Recommended Operating Conditions 



9LS/54LS 

9LS/74LS 

Unit 

Min 

Norn 

Max 

Min 

Norn 

Max 

Supply voltage, Vcc 

m 

5 

5.5 

4.75 

5 

5.25 

V 

High-level output current, Iqh 



-400 



-400 

WSM 

Low-level output current, Iql 



4 



8 

mA 

Input clock frequency, fdock 

0 


20 

0 


20 

MHz 

Width of clock input pulse, tw(clock) 

25 



25 



ns 

Width of load input pulse, tw{ioad) 

35 



35 



ns 

Data setup time, tsetup (see Figures 1 and 2) 

20 



20 



ns 

Enable to clock setup time, tsetuo 

20 



20 



ns 

Data hold time, thoid 

0 



0 



ns 

Operating free-air temperature, Ta 

-55 


125 

0 


70 

mm 
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LSI 90 


LS191 


Synchronous BCD Decade Up/Down Counter 


Synchronous 4-Bit Binary Up/Down Counter 


Electrical Characteristics Over Recommended Free^AIr Temperature Range (Unless Otherwise Noted) 


Parameter 



[Test Conditions* 


9LS/54LS 


Min Typ** Max 


9LS/74LS 



IOL~4mA 


iQt-omA 


Vcc=Mhyr l|=-18mA 


Vcc=MIN, V,h-2V, 
V|L~V|Lmax, Ioh“~400^iA 


Vcc=MIN, V,h=2V, 
V|L=V|Lmax 


Vcc^MAX, Vj=7V 


Vcc^MAX, V|=2.7V 


Vcc=MAX, Y,=d.4V 


Vcc=MAX 


Vcc=MAX 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

** All typical values are at Vcc = 5 V, Ta = 25° C. 

tNot more than one output should be shorted at a time. '** » 



ttiQQ is measured with all inputs grounded and all outputs open. 


Switching Characteristics, Vcc = 5V Over Recommended Free-Air Temperature Range 


Parameter ' 


Prom 

(input) 


To 

(output) 


+125X 


Typ I Max 


Test Conditions: C|^ 15pF, R|^ - 2ka (See Fig. 1 and 3 thru 7 on pages 2-99 and 2>t00) 



Load 

Qa»Qb»Qc»Qd 

Data A,B,C,D 

QArQBvQC'^D 

Clock 

Ripple Clock 

BBI 

Qa,Qb»QC'Qd 

Clock 

Max/Min 

Down/Up 

Ripple Clock 

Down/Up 

Max/Min 

Enable 

Ripple Clock 



35 

50 

13 

20 

16 

24 

16 

24 

24 

36 

28 

42 

37 

52 


WEmi 

30 

45 

21 

33 

22 

33 

21 

33 

22 

33 



f ffnax ~ maximum clock frequency 
tpLH ~ propagation delay time, low-to-high-level output 
tpHL “ propagation delay time, high-to-low-level output 
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Raytheon Semiconductor 


Synchronous BCD Decade Up/Pown Counter 
Synchronous 4-Bit Binary Up/Down Counter 


DOWN/UP 


LOGIC DIAGRAM 
LS190 


LS190 


LS191 


(13) RIPPLE 
CLOCK 

(12) MAX/MIN 
OUTPUT 


DATA (15) 
INPUT A 


ENABLE G 


DATA (1) 
INPUTS 


DATA (IQ) 
INPUT C 


INPUT D 


PRESET! 

J QaI 


I^LEAR I 


I PRESET! 

J QbI 


K ^Bl 
CLEAR I 


PRESET! 

Qc 


CLEA^i 



srr 

J 

Qd 

>CK 


K 

Qd 

CLEAR 1 


Irmiheoh: 




LS190 


LS191 


CLOCK 


DOWN/UP 


Synchronous BCD Decade Up/Down Counter 


Synchronous 4-Bit Binary Up/Down Counter 



LOGiC DIAGRAM 
LS191 


(13) RIPPLE 
CLOCK 

MAX/MIN 

OUTPUT 




DATA (15) 
INPUT A 


ENABLE G 


PRESET—™ 

>CK 

K 

CLEAR 1 


DATA i1)^ 
INPUT B 


PRESETl 

j qbI 


OUTPUT Ob 


data (?L 

INPUT D 


K QbI 

clear I 


DATA !l5iL 
INPUT C 


1 PRESET 1 

«l 

Qc 

>CK 


K 

Qc 




OUTPUT Qc 



PRESET I (7) 

J QdI OUTPUT On 
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Raytheon Semiconductor 



2. Count up to eight, nine (maximum), zero, one, and two. 

3. Inhibit. 

4. Count down to one, zero (minimum), nine, eight, and seven. 


LOAD 

B 

DATA J ~ 
INPUTS] Q 

D 

clock” 

DOWN/UP 

ENABLE 

QaI 
Qb. 
Qc . 

Qd. 

MAX/MIN^ 

RIPPLE- 
CLOCK - 


j COUNT UP— +INHIBIT-I 

LOAD 


2 I 1 


0 9 8 7 

COUNT DOWN 
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LS190 Synchronous BCD Decade Up/Down Counter 

LSI 91 Synchronous 4-Bit Binary Up/Dowo Counter 


LSI 91 TYPICAL LOAD, COUNT AND INHIBIT SEQUENCES 


Illustrated below is the following sequence: 

1. Load (preset) to binary thirteen. 

2. Count up to fourteen, fifteen (maximum), ^ero, one, and two. 

3. Inhibit. 

4. Count down to one, zero (minimum), fifteen, fourteen, and thirteen. 
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Raytheon Semiconductor 




Synchronous BCD Decade Up/Down Counter lsi90 

Synchronous 4-Bit Binary Up/Down Counter lsi9i 


PARAMETER MEASUREMENT INFORMATION 


OUTPUT Vcc 


Qa. Qb. 

i 

SBL 

1 ^ 

Oc OR Op ‘ 

CL-15pF - 
(SEE NOTE A) 

- (SEE NOTE B) 


DATA 
INPUT 
(SEE NOT E C) 10% 

LOAD 
INPUT . 

(SEE NOTE C) 

OUTPUT 



<10 NS |^<10NS 

^. 90 % 90%%~1 

13V 1.3vX12% .OV 

I, ■ tsfttup 

1 r-<10NS 1-<10NS ,, 

I . ^ VOH 

VoL 


FIGURE l~LOAD CIRCUIT 
FOR SWITCHING MEASUREMENT 


FIGURE 2«-DATA SETUP TIME VOLTAGE WAVEFORMS 


See waveform sequences In Figures 4 through 7 for 
propagation tipies from a specific input to a specific 
output. For simplification, pulse rise times, reference 
levels, etc., have not been shown in Figures 4 through 7. 


FIGURE 3- GENERAL VOLTAGE WAVEFORMS 
FOR PROPAGATION TIMES 


<10NS-^ -iJ ‘^<10 NS 

< i i II 



3V 

OV 

VoH 

VoL 

VqH 

VoL 


NOTES: 

A. C|_ includes probe and jig capacitance. 

B. All diodes are 1N3064. 

C. The input pulses are supplied by generators having the following characteristics: Zout - 50^2, duty cycle < 50%, PRR < IMHz. 


LOAD*" 

1_| 

■ i_r“"i 


ANY DATA INPUT _ 


1 i 

r 

CORRESPONDING _ 


[J~ Tl 

1 1 
[j "tl 

Q OUTPUT 


1 1 11 

tPLH --1 !— “^.1— 

1 1 >1 

tPLH— I ^ — 1 |»-tPHL 


NOTE D: Conditions on other inputs are irrelevant. 

FIGURE 4-LOAD TO OUTPUT AND DATA TO OUTPUT 


LOAD u 


DOWN/UP 

^ 1 r 


”1 

1 

1 

— 

CLOCK 

1 j n 1 


1 


ENABLE G 

! * • 

I 1 1 1 


1 

1 



tpHL-^ 1— -i^ 1«-*PLH tpHL— { 



;«-tpLH 

RIPPLE CLOCK 

n 1 n 

l_ 

1 

r“ 


tPLH 1 

CL. 

1 

i^tpHL 

MAX/MIN 1 



NOTE E: AH data inputs are low. 

FIGURE 5-ENABLE TO RIPPLE CLOCK, CLOCK TO RIPPLE CLOCK. DOWN/UP TO MAX/MIN 




289 


® 1C MASTER 1977 






LS190 Synchronous BCD Decade Up/Down Counter 

LS191 Synchronous 4-Bit Binary Up/Down Counter 


PARAMETER MEASUREMENT INFORMATION (Continued) 


LOAD L_f T__r 

DATAINPUTS~ 1“ 

(SEE NOTES GTO I) — ' 1 

DOWN/UP I 


COUNT 

OUTPUT(S) 

UNDER TEST_ __] 

ENABLE - LOW 


U~" — ' — 

lt 

— ! tpLH 

^ !»- tPHL 

1 1 ! 

_l ^ ^ ^ 



F. to test Qa, Qb# Qc outputs of LSI 90: Data inputs A, B, and C are shown by the solid line. Data input D is shown by the dashed line. 

G. To test Op outpbt of LSI 90: Data inputs A and D are shown by the solid line. Data inputs B and C are held at the low logic level. 

H. To test OA, Qb» ^D outputs of LSI 91 : All four data inputs are shown by the solid line. 

FIGURE 6-CLOCK TO OUTPUT 


LOAD 1 r 

DATA A 

DATA B,C, AND D 

(epp MOTF 


L 

^LT 









r 









- . 



DOWN/UP 


L 






COUNT 

’Ll , 

"LT 


u , 

“U 



)r- *PLH 

-*i r- ^HL 


1^ tPLH 

_3 

|»- tPHL 

MAX/MIN 

1 

1 


J 




ENABLE « LOW 


NOTE I: 

Data inputs B and C are shown by the dashed line for the LSI 90 and the solid line for the LSI 91 : Data input D is shown by the solid 
line for both devices. 

FIGURE 7-CLOCK TO MAX/MiN 

/ 
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Raytheon Semiconductor 


Synchronous BCD Decade Up/Down Counter 


Synchronous 4-Bit Binary Up/Down Counter 


LS192 


LSI 93 


FEATURES 

■ Separate clock inputs for count-up, count-down 

■ Asynchronous parallel load and clear 

■ Cascadable 


DESCRIPTION 

These monolithic circuits are synchronous reversible 
(up/down) counters having a complexity of 55 equivalent 
gates. The LSI 92 is a BCD counter and the LSI 93 is a 
4-bit binary counter. Synchronous operation is provided 
by having all flip-flops clocked simultaneously so that the 
outputs change coincidently with each other when so 
instructed by the steering logic. This mode of operation 
eliminates the output counting spikes which are normally 
associated with asynchronous (ripple-clock) counters. 

The outputs of the four master-slave flip-flops are triggered 
by a low-to-high-level transition of either count (clock) 
input. The direction of counting is determined by which 
count input is pulsed while the other count input is high. 

All four counters are fully programmable; that is, each 
output may be preset to either level by entering the desired 
data at the data inputs while the load input is low. The 
output will change to agree with the data inputs indepen- 
dently of the count pulses. This feature allows the counters 
to be used as modulo-N dividers by simply modifying the 
count length with the preset inputs. 

A clear input has been provided which forces all outputs to 
the low level when a high level is applied. The clear function 
is Independent of the count and load Inputs. The clear, 
count, and load inputs are buffered to lower the. drive 
requirements. This reduces the number of clock drivers, 
etc., required for long words. 


These counters were designed t;o be cascaded without the 
need for external circuitry. Both borrow and carry outputs 
are available to cascade both the up- and down-counting 
functions. The borrow output produces a pulse equal In 
width to the count-down input when the counter under- 
flows. Similarly, the carry output produces a pulse equal 
in width to the count-down input when an overflow condi- 
tion exists. The counters can then be easily cascaded by 
feeding the borrow and carry outputs to the count-down 
and count-up inputs respectively of the succeeding counter. 

PIN-OUT DIAGRAM 


OUTPUTS 

^MPyi^ 

DATA* S I 1 DATA 
Vcc A cj S cj -I C D 

©Qi El on OH 03 IS HI 


A ^ 

BORROW > LOAD C 


IK 

w 

B 

“ 0 


COUNTCOUNT 

Qb Qa 

DOWN UP Qc QO 


CD 11] la a Sam III 

DATA Ob Da Oc Qd cnd 

B ^ ,=Sg ,, , 

INPUT S“ S 

DUTPim^jjjJJj^DUTPUTS 

Low input to load sets Qa = A. Qb = B, 

Qc C, and Qq — D 


Recommended Operating Conditions 


Supply voltage, Vcc 


High-level output current, Iqh 


Low-level output current, Iql 


Count frequency, fcount 


Width of any Input pulse, tw 


Data setup time, tsetup (see Figure 1) 


Data hold time, thoid 


Operating free-air temperature range, Ta 


9LS/54LS 


9LS/74L$ 


Min Nom Max I Min I Nom I Max 
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LS192 Synchronous BCD Decade Up/Pown Counter 

LS193 Synchronous 4-Bit Binary Up/Down Counter 


LOGIC DIAGRAM 
LS192 



DATA 
INPUT A 

DOWN 

COUNT 

UP 

COUNT 

DATA 
INPUT B 


DATA 
INPUT C 


data 

INPUT D 
CLEAR 


LOAD 



BORROW 

OUTPUT 

CARRY 

OUTPUT 


OUTPUT Qa 


OUTPUT Qb 


OUTPUT Qc 


OUTPUT Qd 
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DIGITAL 


LS192 


Synchronous BCD Decade Up/Down Counter 














LS192 


Synchronous BCD Decade Up/Down Counter 


LSI 93 Synchronous 4-Bit Binary Up/Down Counter 


Electrical Characteristics Over Recommended Free-Air Temperature Range (1 

Jnless Otherwise 1 

>toted) 

Parameter 

Test Conditions* 

9LS/54LS 

1 9LS/74LS 

Unit 

Min 

Typ** 

Max 

Min 

Typ** 

Max 

V|H 


2 



2 



V 

V|L 




0.7 



0.8 

V 

V, 

Vcc“MIN, I|=-18 



-1.5 



-1.5 

V 

Vqh 

Vcc-MIN, V|h=2V, 

V|L=V|Lmax, Ioh^-^OGjuA 

2.5 

3.4 


2.7 

3.4 


V 

VoL 

Vcc=MIN, V|h= 2V, 
V|L=V|Lmax 

IOL=4mA 


0.25 

0.40 


0.25 

0.40 

V 

Iol~8i^A 





0.35 

0.5 

l| 

Vcc^MAX, V|=7V 



0.1 



0.1 

mA 

l|H 

Vcc=MAX, V|=2.7V 



20 



20 

ma 

l|L 

Vcc=MAX, V|=0.4V ~ ■ 



-0.4 



-0.4 

mA 

•ost 

Vcc=MAX 

-15 


-100 

-15 


-100 

mA 

lectt 

Vcc=MAX 


19 

34 


19 

34 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

** All typical values are at Vcc “ 5 V, Ta = 25°C. 
tNot more than one output should be shorted at a time. 

tticc is measured with alMnputs grounded and all outputs open. 

Switching Characteri$tlc8, Vp. = SV Over Recommended Free-AIr Temperature Range 


Parameter ^ 

From 

Ohput) 

To 

(output) 

-55*C 

+25*C 

1 ' +125'C 

Unit 

! Min 1 Typ 

Max 

1 Min 1 Typ 

Max 

1 Min 1 Typ 

1 

Test Conditions: C|^ = 15pP, R|^ ~ 2kn (See Fig. 1 and 2) 

^max 

' 





25 

32 





MHz 

IPLH 

Coiint-up 

Carry 





17 

26 




ns 

tPHL 





16 

24 


‘ 


tpLH 

Count-down 

Borrow 





16 

24 




ns 

tpHL 





16 

24 




tpLH 

Either Count 

Q 





25 

38 




ns 

tpHL 





31 

47 




tPLh 

Load 

Q 





27 

40 




ns 

tpHL 





29 

40 




tpHL 

Clear 

Q 





22 

35 




ns 

Test Conditions: C 

:^ = 50pf,Rl = 

2kn (See Fig. 1 and 2) 


1 

^max 












MHz 

tPl.H 

Count-up 

Carry 





- 



' - . 


ns 

tPHL 










tPLH ' 

Count-down 

Borrow 



,;V 







ns 

tPHL 










tpLH 

Either Count 

Q 

j 









ns 

tPHL 










tpLH - 

Load 

Q 










ns 

tpHL 










tPHL 

Clear 

Q 










ns 

Test Conditions: = SOpF, = 2kll 












f ffnax “ maximum clock frequency 
tpLH == propagation delay time, low-to-high-level output 
^PHL * propagation delay time, high-to-low-level output 
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Raytheon Semfconductor 


Synchronou$ BCD Decade Up/Dowh Counter 


Synchronous 4-Bit Binary Up/Down Counter 


LS192 


LSI 93 


PARAMETER MEASUREMENT INFORMATION 


OUTPUTS 

. ^ . 

Oo“c“b°a 


CLEAR 

PULSE 

GENERATOR 
(Sm Note A) 


DATA 

PULSE 

GENERATOR 

(SMNoteA) 


LOAD 

PULSE 

GENERATOR 

(SMNoteA) 


>UP 


>OOWN 

BORROW 

A 

CARRY 

B 

Qa 

C 

Ob 

0 

Qc 

CLEAR 

Qq 

LOAD 



:cl 

(Sm Note B) 



mtmmmmmmmmmmmmmmmmmmmmmmmm 

1 

1 — 

LOAD CIRCUIT 2 

1 

I*.... 

(Samt n LomI Circuit 1) 

j 

r — 
4 

LOAD CIRCUIT 2 


1 

(Same at Load Circuit 1) 

-.-.—I 

r--- 

LOAD CIRCUIT 4 

1 

• 

L 

(Same at Load .Circuit 1) 

1 


TEST CIRCUIT 


i l2r90% 90%“IV I 

10% jJSr 1.3V 10% 


Q 

OUTPUT 


- isetup ^i 

. . 

1.3V |3f"90% 

.10% io%Jri 


1.3V j?r"90% 


. tpHL m 


1.3V 

VOLTAGE WAVEFORMS 


Vqh 


NOTES: 

A. The pulse generators have the following characteristics: = 50i2 and for the data pulse generator PRR < BOOKHz, duty cycle = 

50%; for the load pulse generator PRR is two times data PRR, duty cycle « 50%. 

B. includes probe and jig capacitance. 

C. Diodes are 1 N3064. 

D. t|. and tf < 7 ns. 

FIGURE 1 — CLEAR, SETUP, AND LOAD TIMES 
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LS192 


LS193 


Synchronous BCD Decade Up/Down Counter 


Synchronous 4-Bit Binary Up/Down Counter 


KlUf 

OfNfllATim 


PARAMETER MEASUREMENT INFORMATION (Continued) 


oumrrs 



OoecOgOA eAimv tonfiow 


>OR 


>0(MVM 

- jpOWWJMf 



• 

Qa 

C 

«■ 

o 

A: 

CtfAR 

% 

LOAD r 



T ct 


LOAD ^ACUIT 2 
S*n» m CMiCtrcwt It 


LOAD CiACUiT 4 
(Sam* m Lm 4 CwcMt ft 


LOAD CtACUlT $ 
(Stnw « Load CwciMl It 


COUNT 

UP 

INPUT 
(See Note D) 

OUTPUT 

Cd 

(See Note E) 


CARRY 

OUTPUT 


COUNT 
DOWN 
INPUt 
(See Note D) 

OUTPUT 

Qd 

(See Note E) 


BORROW 

OUTPUT 




TEST CIRCUIT 


8 -#i1.3Vl 


* ’ I* 
II 


-►I !♦-«?> 


LOAD CIRCUIT • 
ISamt 4M Load CweiMtt II 


15 ^lavV- 16 J^i.av 
L-/ N- 4- ov 


V ''oh 

VOL 

»tpHL 

K-tpLH 

VoH 

VoL 


1 — l^tPLH 


! 


1 i ! 


3tl?I vot 

^IPLH 


I-**. Vqh 
E. VoL 


OUTPUT VOLTAGE WAVEFORMS % ■■■■#- VoL 

NOTES: " 

A. The pulse ^nerator has the following characteristics: PRR < IMHz, Zout * 5012, duty cycle = 50%. i 

6. Cl includes probe and jig capacitance. 

C. Diodes are 1 N3064. 

D. Count-up and count-down pulse shown is for the LSI 93 binary counter. Count cycle for LSI 92 decade counter is 1 through 10. 

E. Waveforms for outputs Qa* Qb» ^nd Qq are omitted to simplify the drawing. 

F. tf and tf < 7ns. 

FIGURE 2-PROPAGATldN DELAY TIMES V 
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Raytheon Semiconductor 



Synchronous BCD Decade Up/Down Counter lsi 92 

Synchronous 4-Bit Binary Up/Down Counter lsi 93 

TYPICAL CLEAR, LOAD, AND COUNT SEQUENCES 
LS192 


Illustrated below is the following sequence: 

1 . Clear outputs to zero. 

Load (preset) to BCD seven. 

3. Count up to eight, nine, carry, zero, one, and two. 

4. Count down to one, zero, borrow, nine, eight, and seven. 


CLEAR n 



NOTES: 

A. Clear overrides load, data, and count inputs. 

B. When counting up, count-down input must be high; when counting 
down, count-up input must be high. 
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LSI 92 


LSI 93 


Synchronous BCD Decade Counter 


Synchronous 4-Bit Binary Up/Down Counter 



NOTES: 

A. Clear overridei load/data, and count inputs. 

B. When counting up, count-down input must be high; when counting 
down, count-up input must be high. 
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Raytheon Semiconductor 



4-Bit Universal Shift Register 


LSI 94 A 


DESCRIPTION 

This bidirectional shift register is designed to incorporate 
virtually all of the features a system designer may want in a 
shift register. The circuit contains 46 equivalent gates and 
features parallel inputs, parallel outputs, right-shift and left- 
shift inputs, operating-mode-control inputs, and a direct 
over-riding clear line. The register has four distinct modes 
of operation, namely: 

Parallel (broadside) load 
Shift right (in the direction toward Qq) 
Shift left (in the direction Qq toward Qa) 
Inhibit clock (do nothing) 

Synchronous parallel loading is accomplished by applying 
the four bits of data and taking both mode control inputs, 
SO and SI, high. The data are loaded Into the associated 
flip-flops and appear at the outputs after the positive 
transition of the clock input. During loading, serial data 
flow is inhibited. 

Shift right is accomplished synchronously with the rising 
edge of the clock pulse when SO is high and SI is low. 
Serial data for this mode is entered at the shift-right data 
Input. When SO is low and SI is high, data shifts left 
synchronously and new data is entered at the shift-left 
serial Input. Clocking of the flip-flop is inhibited when 
both mode control inputs are low. 


PIN-OUT DIAGRAM 


VGC Qa Qb Qc clk si so 
HI Qs] 0| Oil 03 Ij] 



Qa Qb Qc Qq 
I CLEAR 



CLRSHIFTA B C n SHIFT Riun 



Die Size .067 x .082 


FUNCTION TABLE 


I INPUTS I 

OUTPUTS 1 

CLEAR 

MODE 

CLOCK 

SERIAL 

PARALLEL 

Qa 

Qb 

Qc 

Qd 

SI 

SO 

LEFT 

RIGHT 

A 

B 

C 

o 

L 

X 

X 

X 

X 

k 

X 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

L 

X 

X 

X 

X 

X 

X 

o 

< 

o 

Qbo 

8 

o 

Qqo 

H 

H 

H 

t 

X 

X 

a 

b 

c 

d 

a 

b 

C 

d 

H 

L 

H 

t 

X 

H 

X 

X 

X 

X 

H 

QAn 

QSn 

QCn 

H 

L 

H 

t 

X 

L 

X 

X 

X 

X 

L 

Qah 

QSn 

QCn 

H 

H 

L 

t 

H 

X 

X 

X 

X 

X 

c 

CD 

O 

QCn 

c 

O 

O 

H 

H 

H 

L 

t 

L 

X 

X 

X 

X 

X 

c 

00 

O 

c 

O 

O 

QOn 

L 

H 

L 

L 

X 

X 

X 

X 

X 

X 

X 

D 

> 

o 

o 

00 

O 

D 

O 

o 

O 

O 

o 


H » high level (steady state) 

L - low level (steady state) 

X » irrelevant (any input, including transitions) 
t - transition from low to high level 
a, b, c, d » the level of steady-state input at inputs A, B, C, 
or D, respectively. 

Oaoi Qbo. Qco» 2 Qoo = the level of Qa, Qb, Qc» or Qo, 
respectively, before the indicated steady-state input 
conditions were established. 

Qati, Qsn. Qcn. Qon == the Isvel of Qa, Qb, Qc, respectively, 
before the most-recent t trarisitlon of the dock. 


LOGIC DIAGRAM parallel inputs 
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LS194A 


4-Bit Universal Shift Register 


TYPICAL TIMING SEQUENCES 


CLOCK 


MODE 

CONTROL 





OUTPUTS 


1 i i-SHI FT RIGHT--! I— -SHIFT -4--INHIBIT- 
CLEAR LOAD LEFT CLEAR 



Recommended Operating Conditions 



9LS/54LS 

9LS/74LS 

Unit 

Min 

Nom 

Max 

Min 

Nom 

Max 

Supply voltage, Vcc 

mm 

5 

5.5 

4.75 

B 

5.25 

V 

High-level output current, Iqh 



-400 



-400 

MA 

Low-level output current, Iql 



4 



8 

mA 

Clock frequency, fdock 

0 


30 

0 


30 

MHz 

Width of clock or clear pulse, tw 

30 



30 



ns 

Setup time, tsetup 

Mode control 

30 



30 



ns 

Serial and parallel data 

16 



16 



ns 

Clear inactive-state 

18 



18 



ns 

Hold time at any input, t^oid 

0 



0 



ns 

Operating free-air temperature, Ta 

-55 


125 

moil 


70 



Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 

Teat Conditions* 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Typ” 

Max 

Min 

Typ** 

Max 

V,H 


2 



2 



V 

V|L 




0.7 



0.8 

V 

Vl 

Vcc=MIN, l|=-18mA 



-1.5 



-1.5 

V 

Vqh 

Vcc=MIN, V|h=2V. 

V|L=V(Lmax, Iqh^-^OO/^A 

2.5 

3.5 

■ 

m 

Q 


V 

Vql 

Vcc=MIN, V|h= 2V, 
Vu_=V|Lmax 

IoL“4mA 


0.25 

0.40 


0.25 

0.40 

V 

ISISBQBIH 





0.35 

0.50 

ll 

Vcc=MAX, V|=7V 



0.1 



0.1 

mA 

l|H 

Vcc=MAX, V|=2.7V 



20 



20 


IlL 

Vcc=MAX, V|=0.4V 



-0.4 



-0.36 

mA 

lost 

Vcc=MAX 

-15 


-100 

-15 


BSsI 

mA 

•ccl’1' 

Vcc=MAX 


15 

23 


12 

23 

mA 


*For conditions shown as MiN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

** All typical values are at Vcc ~ 5 V, Ta * 25® G. 
t Not more than one output ^ould be shorted at a time. 

ttWIth all outputs open, inputs A through D grounded, and 4.5V applied to SO, SI , clear, and the serial Inputs, Icc tested with a momentary 
GND, then 4.5V, applied to clock. 
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4-Bit Universal Shift Register lsi 94 a 



PARAMETER MEASUREMENT INFORMATION 



TEST TABLE FOR SYNCHRONOUS INPUTS 


DATA INPUT 

FOR TEST 

SI SO 

OUTPUT TESTED 

(SEE NOTES) 

A 

4.5 V 4.5 V 

Qa »« *n+1 

B 

4.5 V 4.5 V 


C 

4.5 V 4,6 V 

QC8ttn+i 

0 

4.5 V 4.5 V 

Q0«^tn+1 

L Serial Input 

4,5 V 0 V 

Qa tn+4 

R Serial Input 

OV 4.5V 

Qoatt„+4 


CLEAR 


CLOCK 


DATA 
INPUT 
(SEE TEST 
TABLE) 


OUTPUT Q 



VOLTAGE WAVEFORMS 


3V 

OV 

3V 

OV 

3y 

OV 

VOH 

VoL 


NOTES: 

A. The clock pulse generator has the following characteristics: Zout ^ 5051 and PRR < 1 MHz, t^ < 15 ns and tf < 6 ns. 

When testing vary PR R. 

B. Cl includes probe and jig capacitance. 

C. Alldiodesare1N3064or1N916. 

D. A clear pulse is applied prior to each test. 

E. Proplagation delay times (tpLH a«^cl tppjL) measured at tn+i . Proper shifting of data is verified at tn+4 with a functional test. I 

F. tn ~ bit time before cipcking transition. | 

fn+1 “ bit time after one clocking transition. ^ fi 

W4 ® hit time after four clocking transitions. 
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Lst95A 4-Bit Parallel-Access Shift Register 


DESCRIPTION 


PIN-OUT DIAGRAM 


This 4-bjt register features parallel inputs, parallel outputs, 
J-K serial inputs, shift/load control input, and a direct over- 
riding clear. All inputs are buffered to lower the Input drive 
requirements. The register has two modes of operation: 
Parallel (broadside) load 
Shift (in the direction toward Qp) 

Parallel loading is accomplished by applying the four bits 
of data and taking the shift/load control input low. The 
data is loaded into the associated flip-flop and appears at 
the outputs after the positive transition of the clock input. 
During loading, serial data flow is inhibited. 

Shifting is accomplished synchronously when the shift/load 
control^ input is high. Serial data for this mode is entered at 
the J-K inputs. These inputs permit the first stage to per- 
form as J-K, D-, or T-type flip-flop as shown in the function 
table. 

FUNCTION TABLE 


INPUTS 1 

OUTPUTS 

CLEAR 

SHIFT/ 

LOAD 

CLOCK 

SERIAL 

PARALLEL 

Qa 

Qb 

Qc 

Qd 

Qd 

J 

K 

A 

B 

c 

D 

L 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

/ L 

H 

H 

L 

r 

X 

X 

a 

b 

c 

d 

a 

b 

c 

d 

d 

,H 

H 

L 

X 

X 

X 

X 

X 

X 

D 

> 

o 

Qbo 

Qco Qdo Qdo 

H 

H 

t .. . 

L 

H 

X 

X 

X 

X 

o 

< 

O 

o 

< 

O 

Qsn 

c 

o 

o 

QCn 

H 

H 

t 

L 

L 

■ 

X 

X 

X 

X 

L 

c 

< 

o 

c 

CO 

o 

QCn 

QCn 

H 

H 

r 

H 

H 

X 

X 

X 

X 

H 

QAn 

c 

00 

O 

QCn 

QCn 

H 

H 

^ j 

t 

H 

L 

X 

X 

X 

X 

QAo QAn 


QCn 

QCn 


H = high level (steady state) 

L = low level (steady state) 

X = irrelevant (any input, including transitions) 
t = transition from low to high level 
a, b, c. d = the level of steady-state input at A, B, C, or D, 
respectively. 


0U1TUTS 


^ § SHIFT/ 

VCC QA QB QC QD .00 o LOAD 




Qa Qb 

Qc 

Qo 

Go c'k 

r 

CLEAR 



SHIFT/ 

LOAD 


i K 

A 

B 

C 0 


Bill III II] III II] [i]0 

CLEAR A B C 0 CND 

SERIAL INPUTS PARALLEL 
INPUTS 



3 4 5 6 7 

Die Size .067 X .082 


11 

10 


9 

8 


LOGIC DIAGRAM 


^AO' ^BO' ^CO' ^DO “ O’' 

respectively, before the indicated steady-state input SERIAL 

conditions were established. INPUT PARALLEL INPUTS 
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LS195A 



4^Bit Parallel- Access Shift Register 


TYPICAL TIMING SEQUENCES 



Recommenclecl Operating Conditions 


■ 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Nom 

Max 

Min 

Nom 

Max 

Supply voltage, Vcc 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

High-level output current, Iqh 



-400 



-400 

ma 

Low-level output current, Iol 



4 



8 

mA 

Clock frequency, fciock 

0 


30 

0 


30 

MHz 

Width of clock pulse, tw(ciock) 

18 



18 



ns 

Width of clear Input pulse, tw{ciear) 

20 



20 



ns 

Setup time, tgetup (see Figure 1) 

Shift/load 

25 



25 



ns 

Serial and parallel data 

15 



15 



Clear inactive-state 

25 



25 



Shift/load release time, treiease (see Figure 1) 



0 



0 

ns 

Serial and parallel data hold time, thoid (see Figure 1) 

0 



0 



ns 

Operating free-air temperature, Ta 

-55 


125 

0 


70 



Switching Characteristics, - SVOver Recommended Free-Air Temperature Range 


Parameter 

-55X 

+25X 

-H25X 

Unit 

Min 1 Typ | Max 

Min 1 Typ | Max 

Min 1 Typ | Max 

Test Conditipiis: = 15pF, « 9kft (See Fig. 1) 

^max 




30 

40 





MHz 

^PHL (^•'om clear) 


26 

23 


26 

33 


35 

49 

ns 

tpLH (ffom elk) 


14 

20 


14 

19 


21 

31 

ns 

tpHL (from elk) 


20 

26 


18 

24 


24 

32 

ns 

[Test Conditions: - 50pF, = 2kii (See Fig. 1) 

^ max 










MHz 

tpHL (from clear) 


27 

36 


27 

36 


37 

47 

ns 

tpLH (from elk) 


16 

22 


16 

21 


24 

31 

ns 

tpHL (from elk) 


22 

29 


21 

27 


33 

46 

ns 
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LS195A 


4-Bit Parallel-Access Shift Register 


Electrical Characteristics Over Recomrnended Free-Air Temperature Range (Unless Otherwise Noted.) 


Parameter 


Test Conditions* 


9LS/54LS 



Min Typ 


2 



Vcc="MIN, l|=-18mA 


Vcc^MIN, V|h=2V, 
Vit“V|Lmax, ioH~-400iLtA 


Vcc=MIN, V|h=2V, 
V|L=V|Lmax 


Vcc=MAX, V,==7V 


l0L=4hiA 




l|H 

Vcc=MAX. V|=2.7V 

t|L . 

Vcc=IVIAX, V|=0.4V 

■os^ 

Vcc=MAX ^ 

'cctt 

Vcc=MAX 



*For conditions shown as MiN or MAX, use the appropriate value specified under recommended operating conditions for the af^iicabfe 
device type. 

**AII typical values are at Vcc ~ 5 V, Ta = 25® C. , 

tNot more than one output should be shorted at a time. _ 

ttWIth all outputs open, shift/load grounded and 4.5V applied to the J, K, and data Inputs, \qq is measured by applying a momentary ground, 
followed by 4.5V, to clear and then applying a rnomentary ground, followed by 4.5V to clock. 

PARAMETER MEASUREMENT INFORMATION 

OUTPUT Vcc 


(See Note C) 


FIGURE 1 


CLEAR 


CLOCK 1.3V- 


DATA 

(SEE NOTE GL 


SHIFT/LOAD 


ASSOCIATED 
OUTPUT Q 


FROM OUTPUT 
UNDER TEST 


Cl= 15 pF 
(See Note B) 


LOAD FOR OUTPUT UNDER TEST 
— iw(clear) 


1.3V -f 1.3V 


' iw(clk) 




^3V 

V— OV 


|^i«tup“ 


•1.3V j \l-3V^ 


-^release 


\l.3V /1.3V{ 

I ' I 

K-1PHL-*i K-tPLH-H 


r~ ^ "trelease 

yi.3V j /l.3vj 



vr^— VoH 
\l.3V 
' VoL 


VOLTAGE WAVEFORMS 

NOTES: 

A. The clock pulse generator has the following characteristics: Zgut ^ 50 12 and PRR < MHz, tf < 15 ns, and tf < 6 

nsi When testing 

B. Ci^ includes probe and jig capacitance. 

C. All diodes are 1N3064. I ^ 

D. A clear pulse Is applied prior to each test. 

E. Propagation delay times (tpLH ^PHL^ ®''® nieasured at tn+i. Proper shifting of data is verified at tn +4 with a 
functional test. 

P. J and K are tested the same as data A, B, C, and O inputs except that shift/ioad input remains high. 

G. tp » bit time before clocking transition. ^ 

tr) 4 .<| ~ bit time after one clocking transition. 
tn+4 * bit time after four clocking transitions. 
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FEATURES 

2 

■ 

BCD, bi-quinary, binary counting modes 


■ 

Asynchronous clear 


■ 

Fully programmable 


■ 

May be used as 4-Bit latches 


DESCRIPTION 

These high-speed monolithic counters consist of four d-c 
coupled, master-slave flip-flops which are internally inter- 
connected to provide either a divide-by-two and a divide- 
by-five counter (LSI 96) pr a divide-by-two and a divide- 
by-eight counter (LS197). THese four counters are fully 
programmable; that is, the outputs may be preset to any 
state by placing a low on the count/load input and entering 
the desired data at the data inputs. The outputs will change 
to agree with the data inputs independent of the state of 
the clocks. 

During the count operation, transfer of information to the 
outputs occurs on the negative-going edge of the clock 
pulse. These counters feature a direct clear which when 
taken low sets all outputs low regardless of the states of the 
clocks. 

These counters may also be used as 4-bit latches, by using 
the count/load input as the strobe and entering data at the 
data Inputs. The outputs will directly follow the data 
inputs when the count/load is low, but will remain un- 
changed when (the count/load is high and the clock inputs 
are inactive. 

TYPICAL COUNT CONFIGURATIONS LS196 

The output of flip-flop A is not internally connected to the 
succeeding flip-flops; therefore, the count may be operated in 
three independent modes: 

1. When used ^s a binary-coded-decimal decade counter, 
the clock-2 input must be externally connected to the Qa 
output. The clock-1 Input receives the incoming count, and 
a count sequence Is obtained in accordance with the BCD 
count sequence function table shown at the right. 

2. If a symmetrical divIde-by-ten count is desired for fre- 
quency synthesizers (or other applications requiring divi- 
sion of a binary count by a power of ten), the Qo output 
must be externally connected to the clock-1 input. The 
input count is then applied at the cldck-2 input and a 
divide-by-ten square wave is obtained at output Qa in ac- 
cordance with the bl-quinary function table. 

3. For operation as a divide-by-two counter and a divide-by- 
flve counter, no external interconnections are required. 
Flip-flop A is used as a binary element for the divide-by- 
two function. The clock-2 input is used to obtain binary 
divide-by-five operation at the Qb, Qo and Qo outputs. In 
this mode, the two counters operate independently; how- 
ever, all four flip-flops are loaded and cleared simultane- 
ously. 


PIN-OUT DIAGRAM 


§ OAWf^ clock 

Vcc d Qo 0 T Ob 1 

®QpQtlQT)03®l|] 


CLEAR Qq b 

B Or 

COUNT/ 

CLOCK 

LOAD 

1 

CLOCK 

QC C A 

Qa . 2 . 


0] CO d] Hill] HQ] 

roUNT/Oc c A Qa 2 GNO 

■•OAO CLOCK 

DATA INPUTS 


12 11 10 9 



12 11 10 



Die Size .062 X .074 


LSI 96 

FUNCTION TABLES 


DECADE (BCD) 

(See Note A) 


B|.QUINARY(5-2) 

(See Note B) 


OUTPUTS 

Qq Qc Ob Qa 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

H 

L 

L 

L 

H 

H 

L 

H 

L 

L 

L 

H 

L 

H 

L 

H 

H 

L 

L 

H 

H 

H 

H 

L 

L 

L 

H 

L 

L 

H 



OUTPUTS 


Qa Qq Qb 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

t 

t 

H 

H 

4 

L 

H 

L 

L 

5 

H 

L 

L 

L 

6 

H 

L 

L 

H 

7 

H 

L 

H 

L 

8 

H 

L 

H 

H 

9 

H 

H 

L 

L 


H = high, level, L = low level 
NOTES: A. Output Qa connected to clock-2 input. 
B. Output Qo connected to clock-1 input. 
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LS196 Presettable BCD Decade Ripple Counter 

LSI 97 Presettable 4-Bit Binary Rippie Counter 


LS197 

The output of flip-flop A is not internally connected to the 
succeeding flip-flops, therefore the counter may be operated 
in two independent modes: 

1. When used as a high-speed 4-bit ripple-through counter, 

output Qa must be externally connected to the clocl<-2 
input. The input count pulses are applied to the clock-1 
input. Simultaneous divisions by 2, 4, 8, and 16 are per- 
formed at the Qa, Qb# output as shown in the 

function table at right. 

2. When used as a 3-bit ripple-through counter, the input 
count pulses are applied to the clock-2 input. Simulta- 
neous frequency divisions by 2, 4, and 8 are available 
at the Qb, Qc# ^nd Qq outputs. Independent use of 
flip-flop A is available If the load and clear functions 
coincide with those of the 3-bit-ripple-through counter. 


COUNT 

OUTPUTS 

Qd tic tiB Qa 

0 

L 

L 

L 

L 

1 

L 

t 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

N 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 

10 

H 

L 

H 

L 

11 

H 

L 

H 

H 

12 

H 

H 

L 

L 

13 

N 

H 

L 

H 

14 

H 

H 

H 

L 

15 

H 

H 

H 

H 


LS197 

FUNCTION TABLE 

(See Note A) 


H == high level, L ~ low level 
NOTE A: Output connected to 
clock-2 input. 



LOGIC DIAGRAM LS196 


LOGIC diagram LS197 
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Presettable BCD Decade Ripple Counter 


Presettable 4-Bit Binary Ripple Counter 


LS196 


LS197 


Recomniended Operating Conditions 


Supply voltage, Vcc 


High-level output current, Iqh 


Low-level output current, Iql 


Count frequency 


9LS/54LS 


Min Nom Max 


9LS/74LS 


Min I Nom Max 



Clock-1 input 


Clock-2 input 


Clock-1 input 


Clock-2 input 


Clear 


Load 


High-level data twUoad) 


Low-level data nwHoad) 


10 


Low-level data 15 


Input hold time, thoid 


Input setup time, tgetup 


Count enable time, tenable (see Note 1) ' 


Operating free-air temperature, 


NOTE1: 

Count enable time is the interval immediately preceding the negative-going edge of the cloci< pulse during which interval the count/load and 
clear inputs must both be high to ensure counting. 



Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


9LS/54LS 9LS/74LS 


Min Typ** | Max | Min | Typ** | Max 



Test Conditions* 


Vcc=MiN, 


Vcc=MIN, V,h=2V, 
V|L“V|Lmax, Ioh~~400mA 


Vcc=MiN, V,h= 2V,I l0L=4mAf 

V|L=V|Lmax 


Vcc=MAX, Vi=7.0V 


Vcc=MAX, V|=2.7V 


Vcc=max, yr0.4V 


Vcc=MAX 


Vcc=MAX 


*For conditions shown as MIN Or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

*^AII typical values are at Vcc 5V, Ta = 25° C. 
tNot more than one output should be shorted at a time. 

f Qa outputs are tested at specified Iql Pl^s the limit value of I|l for clock-2 input. This permits driving the clock-2 input while 
maintaining full fan-out capability, 
tticc 'S measured with ail inputs grounded and all outputs open. 
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i-S197 


Presettable BCD Decade Ripple Counter 


LS196 


Presettable 4-Bit Binary Ripple Counter 


Switching Characteristics, V^c SV Over Recommended Free-Air Temperature Range 


rr 


From 

To 

-SS^C 

+25'C 

1 +125“C 

Unit 

rarameier 

(input) 

(output) 

Min 

Typ 

Max 

Min 

Typ 

Max 

1 Min 

Typ 

1 Max 

Test Conditions: C 

= ISpF, = 

2kn (See Fig. A on page 2-147) 




^max 

LS196 

Clock 1 





45 

70 





MHz 

^max 

LSI 97 

Clock 1 

^A 




45 

60 






tpLH 

LSI 96 

Clock 1 

Qa 





8 ■ 

12 





tPHL 





12 

16 





Ksm 

LSI 97 

Clock 1 

( 

Qa 





8 

12 




ns 

ISfll 





12 

16 




tPLH 

LSI 96 

Clock 2 

Qb 





11 

15 




ns 

tPHL 





14 

19 




tPLH 

LSI 97 

Clock 2 

Qb 

|||||||[|| 


■Hill 

■i 

10 

15 

■■I 

|■|||| 

mn 

ns 

tpHL 

[m 

■ 


■1 

13 

18 




tpLH 

LSI 96 

Clock 2 

Qc 






mm 




ns 

tpHL 





MM 

mm 




tPLH 

LSI 97 

Clock 2 

Qc 






mm 




ns 

tPHL 





Hi 

mm 




tPLH 

LSI 96 

Clock 2 

Qd 





11 

18 




ns 

wsm 





16 

20 




tpLH 

LSI 97 

Clock 2 

Qd 





34 

50 




ns 

tPHL 





40 

55 




tPLH 

LSI 96 

A,B, C,D 






12 

18 



r 

ns 

tpHL 





21 

34 




tPLH 

LSI 97 

A, B,C, D 






21 

18 




ns 

IS!III 





21 

34 




tPLH 

LSI 96 

Load 

Any 





20 

30 




nc 

tpHL 





31 

45 




1 15 

tPLH 

LSI 97 

Load 

Any 





20 

30 




ns 

tPHt 

. 




31 

45 




tPHL 

LSI 96 

Clear 

Any 


/ 



KBI 

45 




ns 

tpHL 

LSI 97 

Clear 

Any 




■11 

iSi 

45 




ns 
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D 

TJ 


C 


o 

o 



c 

o 

(D 

JZ 

CO 

GC 


8-Line-To-1-Line Multiplexer 

With Three-State Outputs ls25i 


FEATURES 

■ Selects one of eight data sources 

■ Performs parallei-to-serial conversion 

■ Complementary 3-state outputs 

DESCRIPTION 

This monolithic data selector/multiplexer contains full 
on-chip binary decoding to select 6ne-of-eight data sources 
and features a strobe-controlled three-state output. The 
strobe must be at a low logic level to enable this device. 
The three-state outputs permit a number of outputs to be 
connected to a common bus. When the strobe input is high, 
both outputs are in a high -impedance state in which both 
the upper and lower transistors of each totem-pole output 
are off, and the output neither drives nor loads the bus 
significantly. When the strobe is low, the outputs , are 
activated and operate as standard TTL totem-pole outputs. 

To minimize the possibility that two outputs will attempt 
to take a common bus to opposite logic levels, the output 
control circuitry is designed so that the average output 
disable time Is shorter than the average output enable time. 


PIN-OUT DIAGRAM 


DATA INPUTS DATA SELECT 


Vcc 4 5 6 7 A B C 

ll][!|]lj4]03]G2]QD(io](|] 


04 OS 06 07 A B 


02 01 00 Y W S 


3 2 1 0^ I GND 

DATA INPUTS OUTPUTS E 


Recommended Operating Conditions 



9LS/54LS 

9LS/74LS 

Unit 

Mifi 

Nom 

Max 

Min 

Nom 

Max 

Supply voltage, Vcc 

m 

5 

5.5 

4.75 

5 

5.25 

V 

High-level output current, Iqh 



-1 



-2.6 

mA 

Low-level output current, Iql 



8 



8 

mA 

Operating free-air temperature, T^ 

-55 


125 

0 


70 

mm 



OUTPUT Y 
OUTPUT W 


FUNCTION TABLE 


I INPUTS 

OUTPUTS I 

I SELECT 

STROBE 


W 

C 

a 

A 

S 

Y 

X 

X 

X 

H 

Z 

Z 

L 

L 

L 

L 

00 

00 

L 

L 

H 

L 

01 

01 

L 

H 

L 

L 

02 

02 

L 

H 

H 

L 

03 

03 

H 

L 

L 

L 

04 

04 

H 

L 

H 

L 

05 

05 

H 

H 

L 

L 

06 

06 

H 

H 

H 

L 

07 

07 


H = high logic level, L = low logic level 
X = Irrelevant, Z = high Impedance (off) 

DO, D1 . . . D7 = the level of the respective D Input 
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LS251 


8-Line-To-1-Une Multiplexer 
With Thiee-State Outputs 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 


Test Conditions* 


9LS/54LS 


9LS/74tS 


Vql 


•O(off) 


Vcc=MIN, 

l|=-18mA 


Vcc=MIN, 

V|h=2V, 


Vil=max, 

Ioh^max 


Vcc=M1N, 

V,h=2V, 

loL~4mA 

V|l=max, 



Vcc=MAX, 


Vo=2.7V 

V,h=2V 


Vo=0.4V 

Vcc=MAX, 

V|=7V 


Vcc=MAX, 

V|=2.7V 


Vcc=MAX, 

V|=0.4V 


Vcc=MAX 

Vcc=IVIAX 

Condition A 

Condition B 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

** All typical values are at Vcc “ 5 V, Ta = 25° C. 
tNot more than one output should be shorted at a time. 

tticc measured with the outputs open and all data and select inputs at 4.5V under the following conditions: 

A. Strobe grounded. 

B. Strobe at 4.5V 


Switching Characti&ristics, V-. = 5V Over Recommended Free-Air Temperature Range 


Parameter ^ 


To -55°C +25»C ■H2yC 

(output) Min I Typ I Max Min I Typ I Max Min I Typ 


Test Conditions: C. = 15pF, R, = 2lcft <See Fig. C on page 2-147) 


From 

(input) 


A, B, or C 
(4 levels) 


A, B, or C 
(3 levels) 


Any D 


Any D 


Strobe 


Strobe 


Test Conditions: C. 5|pP, R, j= 2kn (See Fig. C on page 2-147) 


29 

45 

28 

45 

20 

33 

21 

33 

17 

28 

18 

28 

10 

15 

9 

15 

17 

27 

26 

40 

17 

27 

24 

40 


tHZ 


tLZ 


tHZ 


tLZ 

O Vi v/Uil7 


30 

45 

15 

25 

30 

45 

15 

25 


HtPLH ~ propagation delay time, low-to-high-level output. 
tPHL * propagation delay time, high-to-low-level output. 
tZH * output enable time to high level. ' 
tZL “ output enable time to low level. 
tHZ * output disable time from high level. 
tLZ “ output disable time from low level. 
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Dual 4-Une-T6-1 -Line Multiplexer 

With Three-State Outputs LS253 


FEATURES 

■ Three-State version of LSI 53 

■ Non-inverting 

■ Permits multiplexing from N lines to 1 line 

■ Performs parallel-to-serial conversion 

DESCRIPTION 

The LS253 is a high-speed dual 4-Iine-to-1-llne multiplexer 
with common select inputs and separate output control 
inputs for each half. Each half can select one bit of four 
and present it at the output in non-inverted form. 

The three-state outputs can interface with and drive data 
lines of bus-organized systems. With all but one of the 
comrnon outputs disabled (at a high-impedance state) 
the low-impedance of the single enabled output will drive 
the bus line to^ high or low logic level. 


FUNCTION TABLE 


SELECT 

INPUTS 

DATA INPUTS 

OUTPUT 

CONTROL 

OUTPUT 

■□1 

■jH 

JSm 

[H3I 

C2 

C3 

G 

Y 

WEM 

EM 


MM 

X 

X 

H 

Z 

H 

Ifl 



X 

X 


L 

■1 

EM 


mm 

X 

X 


H 

L 

H 


■9 

X 

X 


L 

L 

H 


H 

X 

X 


H 

H 

L 


MM 

L 

X 

^Bj^B 

L 

H 

L 



H 

X 


H 

H 

H 


mM 

X 

L 


L 

H 

H 

Di 

1^9 

X 

H 

BBH 

. H/ 


PIN-OUT DIAGRAM 


OUTPUT^ 
CONTROL^ 
VCC 2G 2 


DATA 

INPUTS OUTPUT 

— v2Y 




UlUHlUaiiJlilllJlI] 

1G s ' V -^lYGNO 

OUTPUTS DATA INPUTS OUTPUT 
CONTROL g 



13 12 11 10 



3 4 5 6 7 

Die Size .057 x .061 


Address inputs A and B are common to both sections. LOGIC DIAGRAM 
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LS253 


Recommended Operating Conditions 


Dual 4^Line-TQ-1 -Lille Multiplexer 
With Three-State Outputs 




9L$/54LS 


Norn Max 


9LS/74LS 


Min Nom I Max 


Supply voltage; Vcc . 


High-level output current, Iqh 


Low-level output current, ip 


Operating free-air temperature, Ta 


Electrical Characteristics Oveir Recommentled Free-Air Temperature Range (Unless Otherwise Noted) 



Parameter 


Test Conditions* 


I TTW 


9LS/54LS 


Typ** Max 


9LS/r4LS 


Vqh 


Vql 


•OtofO 


Vcc*min, 

l|=-18mA 


Vcc=MIN, 

V|h=2V, 


1 V|L=V|L.max, ioH==MAX 


Vcc==MIN, 

V,h=2V. 

IOL"^4mA 

VjL=V|Lmax 






V,h=2V 


Vo=0.4V 

Vcc^MAX, 

V|»7V 


Vcc=MAX, 

V|=2.7V 


Vce=MAX, 

V|=0.4V 


1 Vcc=MAX 1 

Vcc=MAX 

Condition A 

Condition B 


0.25 

0.40 

0.35 

0.50 


*F6r conditions shown as MlN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

** All typical values are at Vcc * 5 V, Ta * 
tNot inore than one output should be shorted at a time. 

tticc is measured with the outputs open under the following conditions: 

A. All inputs grounded. 

B. Output control at 4.5V, alt inputs grounded. 

Switching Characteristics, = 5V Over Recommended Free-Air Temperature Range 



Parameterll 


From 

Onput) 


Tost Conditions: C, * 15pF, R, « 2lcO (See Fig. C on page 2-147) 


tPLH 

Data 

tPHL 

tPLH 

Select 

tpHL 

tZH 

Output 

tZL 

Control 

rnrnESmSBBSSm 

tHZ 

Output 

tLZ 

Control 

Test Conditions: C^^ = 50pF, 

tPLH 

Data 

tpHL 

tPLH 

Select 

tPHL 

tZH 

msEuSSui 

tZL 



tpLH ~ propagation delay time, low-to-high*rlevel output 
tpHL ~ propagation delay time, high-to-low-level output 
tzH ~ Output enable time to high level 

© IC MASTSR 1977 


t2L Output enable time to low level 
tHZ “ Output disable time from high level 
f LZ “ Output disable time from low level 
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Dual 2-Line-To-4-Line Decoder/Demultiplexer 
With Three-State Outputs 


LS255 


CS 


FEATURES 

■ Three-state version of LS1 55 

■ Applications: 

Dual 2-Line-to4-Line Decoder 
Dual 1-Line-to4-Line Demultiplexer 
3*Line-to-8-Line Decoder 
1 -Line-to-8-Line Demultiplexer 
DESCRIPTION 

The LS255 features dual 1-line-to4-line demultiplexers 
with individual strobes and common binary-address inputs 
in a single 16-pin package. When both sections are enabled 
by the output controls, the common binary-address inputs 
sequentially select and route associated input data to the 
appropriate output of each section. The individual controls 
permit activating or inhibiting each of the 4-bit sections as 
desired. Data applied to input 1C is inverted at its outputs 
and data applied at 2C is not inverted through its outputs. 
The inverter following the 1C data input permits use as 
a 3-to-8-line decoder or l-to-S-fine demultiplexer without 
external gating. Input clamping diodes are provided on all 
of these circuits to minimize transmission-line effects and 
simplify system design. 

FUNCTION TABLE 
3-UNE-TO-8-UNE DECODER 
OR 1-LINE-TO-8-LINE DEMULTIPLEXER 


PIN-OUT DIAGRAM 

OUTPUT 

CONTROL 

I SELECT nijTpiiTc 
DATA I INPU1_JHIC!!L_ 
Vcc 2C 2G A 2Y32Y22Y12Ytf 



1C 10 B 1Y3 1Y2 lYl mONO 

WTA I ffiUCT oin^WS 

I IWrUT 
OUTPUT 
CONTROL 



— ■ III HI 1,1 'ri 


. I:- '-"i 

L 




























Dual 2^Line>‘To-4-Line Decoder/Demultiplexer 
LS255 With Thrae-State Outputs 


Recommended Operating Conditions 



9LS/$4LS 

9LS/74LS 

Unit 

Min 

Norn 

Max 

Min 

Norn 

Max 

Supply voltage, Vcc 

E9 

5 

5.5 

4.75 

5 

5.25 

V 

High level output current, Iqh 



-1 



-2.6 

mA 

Low-level output current, Iql 



4 



8 

mA 

Operating free-air temperature, Ta 

-55 


125 

0 


70 

■ail 


Electrical Characteristics Over Recommended Free-Alr Temperature Range (Unless Otherwise Noted) 


Paramatar 

Taat Conditions* 

9L$/54LS 

9LS/74LS 

Unit 

MSM 

Typ** 

Max 

Min 

cs 

Max 

VlH 


2 



2 

m 


V 

ViL 




0.7 



0.8 

V 

V| 

Vcc*MIN, Ir-tSmA 



-1.5 

IBi 

mm 



VoH 

Vcc=MIN. V|h=2V, 

VfL**V|t.max, 

2.4 

m 

■ 

Q 

m 

■ 

D 

VoL 

Vcc=MIN, V,h= 2V. 
V|L=VjLni9x 


' 

0.25 

0.4 


0.25 

KEl 

V 

IOL*8mA 





0.35 

Ka 

•otoff) 

Vcc^WAX 

V,h=2V 

Vo=2.7V 






min 

MA 

Vo =0.4 V 



-20 



msM 


Vcc=MAX, V,=7V 


/' 

0.1 



0.1 

mA 

l|H 

Vcc=MAX, V|-2.7V 



20 



20 

pA 

IlL 

Vcc=MAX, V|=0.4V 

V 


-0.36 



fSJjM 

mA 

ios^ 

Vcc=MAX 

-15 


-100 

-15 


-100 

mA 


Vcc=MAX 

Condition A 


6 

10 


6 

10 

mA 

Condition B 


11 

17 


11 

17 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type* 

** All typical values are at Voc * 5 V, Ta * 25* C. 
tNot more than otie output should be Ported at a time. 

N0TE1: 

ttl(^(^ is measured with the outputs open under the following conditions: 

A. A, 6, and 1C inputs at 4.5V, and 2C, 1G, and 2G inputs grounded. 

B. Same as Condition A except inputs 1 G and 2G at 4.5V. 




Switching Characteristics, Vgc ~ 5V Over Recommended Free-Alf Temperature Range 


Paramatar 

Prom 

(iRput) 

To 

(output) 

-arc 

+25*C 

1 +128"C 

Unit 



Min 

Typ 

Max 

Min 

Typ 

Max 

T1TMWa"!'lT:'{'a 

Tast Condltiorts; « 15pF, « 2^(1 (See Fig. C on page 2-147) 

tPLH 

A,B,1C 

or2C 

Y 

■i 

■i 



13 

18 




ns 

tPHL 





16 

22 



i 

IPLH 

A or B 
(3 levels) 

Y 





16 

22 




ns 

tPHt 





20 

26 




tZH 

Output 

Control 

Y 





10 

t5 




ns 



tZL 





12 

18 




laasmiggaa 

L = 5|pF, Rl == 21(0 (See Fig. C on page 2-147) | 

tHZ 

Output 

Control 

Y 





9 

15 




ns 

tLZ 





15 

20 





f tPLH ® propagation delay time, iow-to<high-ievel output 
tpHL propegatIPn delay time, hlgh-to-lovv-levet output 
t2H * output enable time to high level 
t2t * output enable time to low level - 
tn2 * output disable time from high level 
tLz * output disable time from low level 
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Quadruple 2-Une-To-1 -Line 
Multiplexers With Three-State Outputs 


DESCRIPTION 

These data selectors/multiplexers select a 4-bit word from 
one of two sources and present it at the four outputs. 
The LS257 presents true data; the LS258 presents inverted 
data. With Output Control HIGH, the outputs are forced 
to a high impedance state. 


LS257 LS258 


FUNCTION TABLE 


1 INPUTS 1 

OUTPUT Y 1 

OUTPUT 

CONTROL 

SELECT 

A 

B 

LS257 

LS258 

H 

X 

X 

X 

Z 

Z 

L 

L 

L 

X 

L 

H ' 

L 

L 

H 

X 

H 

L 

L 

H 

X 

L 

L 

H 

L 

H 

X 

H 

H 

L 


H = high level, L - low level, X = irrelevant, 2 = high impedance (off) 

Low level at S selects A inputs. 

High level at S selects B inputs. 


PIN-OUT DIAGRAMS 


LS257 

mmi ' 

INPUTS INPUTS 
|fe ^_^UTPUT1 a OUTPUT 
VojoS 4A W 4Y Ia 3B 3Y 



HI [Ell] in 

SELECT 1A IB 1Y 2A 2B 2Y GND 
'-^UTPUf-^OUTPUT 
INPUTS INPUTS 

14 13 12 11 10 



2 3 4 5 6 

Die Size .047 x .066 
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Quadruple 2-Line-To-1 -Line 
, LS257 LS258 Multiplexers With Three-State Outputs 




Switching Characteristics, = 5V Over Recommended Free-Air Temperature Range 




f tpLH ~ propagation delay time, low-to-hlgh-level output tzL “ output enable time to low level 

tpHL ~ prppagation delay time, high-to4ow-level output t^z ~ output disable time from high level 

tZH ~ output enable time to high level tL2 “ output disable time from low level 
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Quadruple 2-Lirie-To-1 -Line 

Multiplexers With Three-State Outputs ^^^^7 Lsass 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unlesg Otherwise Noted) 


Parameter 

Test Conditions* 

9LS/S4LS 

9LS/741I8 

Unit 

Mfn 

f£J3i 

Max 


Typ- 

Mix 

V|H 


2 



2 



V 

V|L 




0.7 



0.8 

V 

V| 

Vcc^MIN, l|=-18mA 



-1.5 



-1.5 

V 

VoH 

ISMSMui9DI IBSSSSHHHHHHI 

2.4 

3.4 

■ 

2.4 

3.1 

■ 

D 

VoL 

Vcc=MIN, V,h= 2V, 
V|L=VjLmax 

10L®4niA 


0.25 

■a 


0.25 

0.4 

D 

lOL^BmA 





0.35 

0.5 

•OZH 

Vcc^MAX, V|h=2V 

Vo=2.4V 



20 

■ 

■ 

20 

fxA 

Iqzl 

Vcc=MAX, V|h=2V, 

Vo=0.4V 


■ 

-20 

■ 

■ 

-20 

MA 

ll 

S input 

Vcc=MAX, V|=7V 



mm 



0.2 

mA 

Any other 



0.1 



0.1 

l|H 

S input 

Vcc=MAX, V|=2.7V 



40 



40 

HA 

Any other 



20 



20 

l|L 

S input 

Vcc=MAX, V|=0.4V 



-0.8 



-0.8 

mA 

Any other 



-0.4 


^ - 

-0.4 

•ost 


Vcc=MAX 

-15 


-100 

-15 

-15 

-100 

mA 

Iccft 

Ait outputs 
high 

Vcc=MAX 

LS257 


5.9 

10 

■ 

5.9 

10 

mA 

Alt outputs 
tow 

■ 

9.2 

16 

■ 

9.2 

16 

Alt outputs 

off 

■ 

10 

17 

■ 

10 

17 

All outputs" 
high 

LS258 

■ 

4.1 

D 

■ 

4.1 

D 

Ait outputs 

tow 

■ 

6.2 

11 

■ 

6.2 

11 

Ait outputs 

off 

■ 

7.0 

12 

■ 

7.0 

12 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**Atl typical values are at V^r « 5V, Ta = 25® C. 
tNot more than one output 9>ould be shorted at a time. 

tticc is measured with all outputs open and alt possible inputs grounded while achieving the stated output conditions. 




1 

I 
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LS261 


2-Bit By 4-Bit Paraiiei Binary Muitipiiers 


irEATURES 

■ Fast Multiplication . . . 5-Bit Product In 26ns Typ^ 

■ Power Dissipation . . . llOmW Typical 

■ Latch Outputs for Synchronous Operation 

■ Expandable for m-Bit-by-n-Bit Applications 

■ Fully Compatible with Most TTL and Other Saturated 
Low-Level Logic Families 

■ Diode-Clamped Inputs Simplify System Design 

DESCRIPTfON 

These low-power Schottky circuits are designed to be 
used in parallel multiplication applications. They perform 
binary multiplication in two's-complement form, two bits 
at a time.. 

The M inputs are for the multiplier bits and the B inputs 
are for the multiplicand. The Q outputs represent the 
partial product as a recoded base-4 number. This recoding 
# effectively reduces the Wallace-tree hardware requirements 
by a factor of two. 

The outputs represent partial products in one's complement 
form generated as a result of multiplication. A Simple 
rounding scheme using two additional gates Is needed for 
each partial product to generate two's complement. 

The leading (most-significant) bit of the product is in- 
verted for ease in extending the sign to square (left justify) 
the partial-product bits. 

The 9LS/54L261 Is characterized for operation over the 
full military temperature range of — 55®C to 125*^C; the 
9LS/74LS261 for operation from O^C to 70*^0. 


PIN-OUT DIAGRAM 



H = high level, L “ low level, X = irrelevant 

Q4q . . . QOq = The logic level of the same output before the high-to- 


low transition of G. 

B4 . . . BO = The logic level of the indicated multiplicand (B) input 
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LS261 2-Bit By 4-Bit Parallel Binary Multipliers 


jBeconmnended Operating Conditions 


' 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Norn 

Max 

Min 

Norn 

Max 

Supply voltage, Vcc 

E9I 

5 

5.5 

4.75 

5 

5.25 


High-level output current, Iqh 



-1 



-1 

mA 

Low-level output current, Iql 



mm 



8 

mA 

Width of enable pulse, 

25 



25 



ns 

Setup time, t*tup 

Any M input 

174^ 



174- 



ns 

Any B input 

15^ 



154- 



Hold time, thow 

Any M input 

04- 



04- 



ns 

Any B input 

04- 



04 



Operating free-air temperature, Ta 

-55 


125 

0 


70 

«c 


4'The arrow indicates that the failing edge of the enable pulse is used for reference. 


Electrical Characteristics Over Recommended Free-Air Temperature Range (1 

Jnless Otherwise 1 

Moted) 

Parameter 

Test Conditions* 

9LS/54LS 

9L$/74LS 

Unit 

Min 

Typ« 

Max 

Min 

Typ** 

Max 

VtH 


2 



2 



V 

V|L 




0.7 



0.2 

V 

V| 




-1.5 



-1.5 

V 

Vqh 

Vcc=MIN, V,h=2V, 

ViL-ViLmax, loH=-1tiA 

2.5 

3.4 


2.7 

3.4 


V 

Vql 

Vcc=MIN, V,h= 2V 
V|L=V|Lmax 



0.25 

0.4 


0.25 

0.4 

V 

loL~8mA 





0.35 

0.5 

h 

Vcc=MAX, V|=7V 



0.1 



0.1 

mA 

l|H 

Vcc=MAX, V,=2.7V 



20 



20 


l|L , 

Vcc=MAX, V|=0.4V 



-0.4 



-0.4 

mA 

lost 

Vcc=MAX 

-6 


-40 

-5 


-42 

mA 

Icc 

Vqc=M AX, All inputs at OV 

Outputs open 


22 

38 


22 

40 

i 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

** All typical values are at Vcc ® 5 V, Ta = 25® C. ‘ J 

tNot more than one output ^outd be shorted at a time. 


Switching Characteristics, Vp. = 5V Over Recommended Free-AIr Temperature Range 


Parameter f 

From 

(input) 

To 

(output) 

~55*C 

+25^; 

+125°C 

Unit 

Min Typ | Max 

Min 1 Typ Max 

Min Typ Max 

Test Conditions: C^ = 15pF, * 2kn 

tpLH 

Enable G 

Any Q 





22 

35 




ns 

tPHL 





20 

30 




tPLH 

Any M input 

Any Q 





25 

40 




ns 

tPHL 





22 

35 




tPLH 

Any B input 

AnyQ 





27 

42 




ns 

tPHL 





24 

37 




Test Conditions: C^ = 50pF, R,^ =s 2kn 

tpLH 

Enable G 

Any Q 










ns 

tPHL 










tPLH 

Any M input 

Any Q 










ns 

tPHL 










tPLH 

Any B input 

Any Q 





- 





ns 

tPHL 











f tpLj-l * propagation delay time, low-to-high level outputs. 
tpHL ® propagation delay time, high-to-low level output. 
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4-Bit Bi-Directional Shift Register 
With Three-State Outputs 


LS295A 


FEATURES 

■ Thi^e-state version of LS95B parallel-access shift 
register 

DESCRIPTION 

This 4-bit register features parallel inputs, parallel outputs, 
and clock, serial, mode, and output control inputs. The 
register has three modes of operation: 

Parallel (broadside) load 

Shift right (the direction Qa toward Qp) 

Shift left (the direction Qp toward Qa) 

Parallel loading is accomplished by applying the four bits of 
data and taking the mode control input high. The, data is 
loaded into the associated flip-flops and appears at the out- 
puts after the high-to-low transition of the clock input. 
During parallel loading, the entry of serial data is inhibited. 

Shift right is accomplished when the mode control is low; 
shift left is accomplished when the mode control is high by 
connecting the output of each flip-flop to the parallel input 
of the previous flip-flop (Qp to input C, etc.) and serial 
data is entered at input D. 

When the output is high, the normal logic levels of the four 
outputs are available for driving the loads or bus lines. The 
outputs are disabled independently from the level of the 
clock by a low logic level at the output contrpi input. The 
outputs then present a high impedance and neither load nor 
drive the bus bus line; however, sequential operation of the 
register is not affected. 


PINOUT DIAGRAM 


5 OUTPUT 

VCC Oa Qb QC QO d COATTROL 

laigK^ini^fiiii] 



qb Qc Qo 


MOPE 



muiu 

SERIAL A B 
13 12 


5JII1III 

D^MODEGND 

CONTROL 



Die Size .06, x .082 


LOGIC DIAGRAM 
DATA INPUTS 


1 INPUTS 1 

OUTPUTS j 

MODE 

CLOCK 

SERIAL 

PARALLEL 

Qa 


Qc 

Qo 

CONTROL 

A 

B 

C 

0 

Qb 

H 

H 

X 

X 

X 

X 

X 

OaO 

Obo 

Qco 

Qdo 

H 


X 

a 

b 

c 

d 

' a 

b 

c 

d 

H 


X 

Qet 

Qct 

Got 

d 

Gen 

OCn 

Opn 

d 

L 

H 

X 

X 

X 

X 

X 

Oao 

Obo 

Qco 

§ 

o 

L 

i. 

H 

X 

X 

X 

X 

H 

OAn 

QSn 

OCn 

L 

4 

L 

X 

X 

X 

X 

L 

OAo 

Ofin 

QCr» 

1 Whan th« output control it low, th« oiitputt ara ditabiad to tha hi0h-impadanca ttata; | 

1 howavar, taquantial oparation of tha ragistart it not affactad. 



_J 



tShifting left requiies extemat connection of Qb to A, Qc to B, and Qo to C. Serial data is 
entered at input D. 

H = high level (steady state), L ~ low level (steady stale), X » irrelevant (any Input, 
including transitions) 

- transition from high to low level. 

a, b, c, d ^ the level of steady-state input at inputs A, 6, C, or D, respectively. 

Qao. Obo. Qco. Qoo » the level of Qa, Qb. Qc. or Qo, respectively, before the indicated 
steady-state input conditions were established. 

Oah. Qen. Qcn. Qoa ~ the level of Qa, Qb. Qc. or Qo, respectively, before the most-recent 
transition of the dodk. 
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4-Bit Bi-Directional Shift Register 
With Three-State Outputs 


9LS/54LS 


Nom Max 


9LS/74LS 


Nom I Max 


I LS295A 


Recommended Operating Conditions 


Supply voltage, V 


High-level output current, Iqh 


Low-level output current, Iql 


Clock frequency, fdock 


Width of clock pulse, ty^idock) 




Hold time, high-level or low-level data, thoid 


Operating free-air temperature, Ta ^ 


Eiectricai Characteristic s Over Recommended Free-Air Temperature Range (Uniess Otherwise Noted) 



Parameter 


Test Conditions* 


9LS/54LS 


Typ** 


9LS/74LS 


Vcc=MIN, 

l|=-18mA 


Vcc=MIN, 

V,h=2V, 


V|L=V,Lmax, 

Ioh=max 


Vcc=MIN, 

V,h=2V. 

IOL~4mA 

V|L=Vn.max 


IOL=8mA 

Vcc=MAX, 

Vo=2.7V 

V|L=V|Lmax, 


Vcc=MAX, 

Vo=0.4V 

V,h-2V, 


Vcc=MAX, 

V|=7V 


Vcc-MAX, 

V|=2.7V 


Vcc=MAX, 

V|=0.4V . 


Vcc=MAX 

Vcc=MAX 

Condition A 

Condition B. 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. ' 

**AH typical values are at Vcc ^ 5V, Ta = 25® C. 
tNot more than one output should be shorted at a time. 

tticc measured with the outputs open, the serial Input and mode control at 4.5V, and the data inputs grounded under the following conditions: 

A. Output control at 4.5V and a momentary 3V, then ground, applied to clock input. 

B. Output control and clock Input grounded. 

Switching Characteristics, Vqc = SV Over Recommended Free-AIr Temperature Range 


_ ■ -SS-C +25‘>C +125*C 

arameef Min | Typ | Max Min | typ | Max Min | TyP I Max "* 




tHZ II I I I 19 28 


tL2 24 32 


Test Conditions^. C, == 50pF, R, s 2icn (SSe Fig. C on page 2-147) 


fmax 
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Quadruple 2-Input Multiplexers with Storage 


LS298 



FEATURES 

■ Selects One of Two 4-6it Data Sources and Stores Data 
Synchronously with System Clock. 

■ Applications: 

Dual Source for Operands and Constants in Arithmetic 
Processor; Can Release Processor Register Files for 
Acquiring New Data. 

implement Separate Registers Capable of Parallel 
Exchange of Contents Yet Retain External Load 
Capability. 

Universal Type Register for implementing Various 
Shift Patterns; Even Has Compound Left-Right 
, Capabilities. 

DESCRIPTION 

These monolithic quadruple two-input multiplexers with 
storage provide essentially the equivalent functional capa- 
bilities of two separate MSI functions (54157/74157 or 
54LS157/74LS157 and 54175/74175 or 54LS175/74LS175) 
in a single 16-pin package. 

When the word-select input is low, word 1 (A1, B1, Cl, 
D1) is applied to the flip-flops. A high input to word select 
will cause the selection of word 2 (A2, B2, C2, D2). The 
selected word is clocked to the output terrqinals on the 
negative-going edge of the clock pulse. 

LOGIC DIAGRAM 


PIN-OUT DIAGRAM 



FUNCTION TABLE 


INPUTS 

OUTPUTS t 

WORD 

CLOCK 

SELECT 

Qa 

Qb 

QC 

Qd 

L 


a1 

b1 

cl 

d1 

H 


a2 

b2 

c2 

d2 

X 

H 

Qao 

Qbo 

Qco 

Qdo 


H = high level {steady state) 

L = low level {steady state) 

X = irrelevant {any input, including transitions) 
i = transition from high to low level 
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I.S298 


Quadruple 2-Input Multiplexers with Storage 



Recommended, Operating Conditions 


Supply voltage, Vcc 


High-level output current, Iqh 


Low-level output current, Iql 


Width of clock pulse, high or low level, t^ 


Setup time, t^tup 


Hold time, thoW 


Operating free-air temperature, Ta 


9LS/54LS 


9LS/74LS 


Min Nom Max Min Nom Max 


Data 


Word select 


Data 


Word select 



Electricai Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted; 


9LS/54LS 9tS/74LS 


Min Typ** Max Min 



Test Conditions* 



Vcc=MIN, 

l|=-18mA 


Vcc-MIN, 

V,h-2V 


V|L=V|Lmax, 



Vcc=MIN, 

V,h=2V, 

loL=4mA 

V|L=V|Lmax 


IOL~8rnA 

Vcc=MAX, 

V|-7V 


Vcc=max, 

V,=2.7V 


Vcc=WlAX. 

V,=0.4V 


Vcc=max 

Vcc=MAX, 


0.25 

0.4 

0.35 

0.5 





*For conditions shown as MiN or MAX, use the appropriate value specified under recommended operating conditions for. the applicable 
device type. 

**AII typical values are at Vqq = 5V, Ta = 25® C. 
t Not more than one output should be shorted at a time. 

ttWith all outputs open and all inputs except clock low, Iqq is measured after applying a momentary 4.5V, followed by ground, to 
the clock input. 

Switching Characteristics, Vcc = 5V Over Recommended Free-Air Temperature Range 


_ . c -S5»c +25°C +125°C „„ 

arame er Min I Typ I Max Min I Typ | Max Min I Typ I Max " 


Test Conditions: C, = ISpF, R. = 2kn 



f tpLH * propagation delay time, low-to>hlgh level output 
tpHL = propagation delay time, high-to-lovy level output. 


1C MASTER 1977 


[RAYTHEONJ 

324 


Raytheon Semiconductor 













































































































































eon Semiconductor 


LS365 LS366 

LS367 LS368 


DESCRIPTION 

The LS365/366/367/368 are high speed hex buffers with 

3- state outputs. They are organized as single 6-bit or 2-bit/ 

4- bit, with inverting or non-inverting data (D) paths. The 
outputs are designed to drive 15TTL Unit Loads on 60 Low 
Power Schottky loads when the Enable (E) is LOW. 

When Output Enable Input (E) is HIGH, the outputs are 
forced to a high impedance "off" state. If the outputs of 
the 3-state devices are tied together, all but one device must 
be in the high impedance state to avoid high currents that 
would exceed the maximum ratings. Designers should ensure 
that Output Enable signals to 3-state devices whose outputs 
are tied together are designed so there Is no overlap. 


PIN-OUT DIAGRAMS 


LS365 

HEX 3-STATE BUFFER WITH 
COMMON 2-INPUT NOR ENABLE 


LS366 

HEX 3-STATE INVERTER BUFFER 
WITH COMMON 2-INPUT NOR ENABLE 


TRUTH TABLE 


INPUTS 


Eo D 


% ^2 


OUTPUTS 



TRUTH TABLE 


INPUTS 


OUTPUTS 


VccE2 

fiil 



LS367 

HEX 3-STATE BUFFER 
SEPARATE 2-BIT AND 4-BIT SECTIONS 


LS368 

HEX 3-STATE INVERTER BUFFER 
SEPARATE 2-BIT AND 4-BIT SECTIONS 



TRUTH TABLE 
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LS365 LS366 

LS367 LS368 


Recomifiend^ci Operating Conditions 


Supply Voltage, Vcc 


High-Level Output Current, Iqh 


Low-Level Output Current, Iql 


Operating Free-Air Temperature, 


9LS/54LS 


9LS/74LS 


Min Norn Max Min Norn I Max 


4.5 5 5.5 4.75 5 5.25 


-^1 


12 


-55 125 0 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 


Test Conditions* 


Guaranteed Input HIGH Voltage for All Inputs 


Guaranteed Input LOW Voltage for All inputs 


Vqq=MIN, lff\|=~ 18 mA 


Vcx;*=MIN, V||\|=V|H or V|L 

per Truth Table iOH=”' 2 . 6 mA 


Vqc=MIN, V|(\|=V|h or V|L I loL^“ 12 mA 
per Truth Table 


Vcc^MAX, Vout= 2 . 4 V, Vf = 2 . 0 V , 


Vcc=MAX, Vout=0.4V, Vp =2.0V 


Vcc=MAX, VnM=2.7V 


= 7 . 0 V 


Vcc==MAX, V|n=0.4V 


Vcc-max, Vouir~0V 


Vcc=MAX, V|n=OV, Ve-4.5V 


LS 365/367 


LS 366/368 


9LS/54LS 


9LS/74LS 


Typ** 




-30 


-100 i 

-30 
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Raytheon Semiconductor 


LS39i 


4-Bit Cascadable Shift Registers with 
3-State Outputs 


FEATURES 

■ Three-State, 4-Bit, Cascadable, Parallel-In, 

Parallel-Out Registers 

■ Schott ky-Diode-Clamped Transistors 

■ Low Power Dissipation . . . 75mW Typical (Enabled) 

■ Applications: 

N-Bit Serial-To-Parallel Converter 
N-Bit Parallel-To-Serial Converter 
N-Bit Storage Register 

DESCRIPTION 

These 4-bit registers feature parallel inputs, parallel out- 
puts, and clock, serial, load/shift, output control and 
direct overriding clear inputs. 

Shifting is accomplished when the load/shift control is 
low. Parallel loading is accomplished by applying the four 
bits of data and taking the load/shift control input high. 
The data is loaded into the associated flip-flops and appears 
at the outputs after the high-to-low transition of the clock 
input. During parallel loading, the entry of serial data Is 
inhibited. 

When the output control is low, the normal logic levels of 
the four outputs are available for driving the loads or bus 
lines. The outputs are disabled independently from the 
level of the clock by a high logic level at the output control 
Input. The outputs then present a high impedance and 
neither load nor drive the bus line; however, sequential 
operation of the reigsters Is not affected. During the high- 
impedance mode, the output at Qp' is still available for 
cascading. 

The 9LS/54LS395 is characterized for operation over the 
full military temperature range of — 55^C to 125®C; the 
9LS/74LS395 is characterized for operation from O^C to 
70^C. 

FUNCTION TABLE 


PIN-OUT DIAGRAM 


OUTPUTS 


^ Ob Og o SS 

[^[^0!]D|D|]03[^CP 


I Ca ttg Qq 

% 


CLEAR OUTPUT CONTRl 

ISERIAL 


LOAD/I 

liNPUT A B 

C 

D SHIFT! 


g B C D §tg 

3 2&' ^3i “ 

“ PARALLEL 


INPUTS 


PARALLEL 
A B C D 



1 3-STATE OUTPUTS 

Qa 

Qb 

Qc 

qd 

D 

L 

L 

L 

Qao 

Qbo 

QCO 

Qdo 

a 

b 

C 

d 

Qao 

Qbo 

QcO 

Qdo 

H 

QAn 

OBn 

Ocn 

L 

^An 

QBn 

Qcn 



When the output control is high, the 3-state outputs are disabled to the high-impedance state; 
however, sequential operation of the registers and the output at Q|j are not affected. 


H - high level (steady state), L - low level (steady state), X = irrelevant (any input, including transitions) 
f = transition from high to low level. 

QaO» QbO» QdO ~ I®''®! respectively, before the indicated steady state input conditions were established. 

QAn» QBn» QCn* ^Dn * f*^® I®''®! ^A' ^B» respectively, before the most recent 4^ transition of the clock. 
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LS395 3-State Outputs 


Recommended Operating Conditions 



9LS/54LS 

9LS/74L$ 

Unit 

EOi 

Noin 

Max 

Min 

Nom 

Max 

Supply volta^, Vcc 

EH 

5 

5.5 

4.75 

5 

5.25 

—i 

High-level output current, i OH 



-1 




mA 

Low-level output current, loL 



4 



8 

RiA 

Clock frequency, fciock 

0 


25 

KB 


25 

MHz 

Width of clock pulse, fw<clock) 

25 



25 



ns 

Setup time, high-level or low-leyel data, tsetuo 

20 



'20 



ns 

Hold time, high-level or low-level data, thoid 

10 



10 



ns 

Operating free-air temperature, Ta 

-55 


125 

0 


70 



Electrical Characteriatica Over Recommended Free-Air Temperature Range (1 

Jnleaa Otherwiae 1 

noted) 

Parameter 

Teat Conditions* 

9L8/MLS 

9iS/74LS 

tinn 

Min 

Ema 

Max 

Min 

MM 

Max 

V|H 


2 



2 



V 

V|L 




0.7 



0.8 

V 

V| 

Vcc=MIN, l,=-18mA 



-1.5 



-1.5 

V 

VoH 

Vcc=MIN, V,h=2V, 

ViL=V|Lmax, Ioh=MAX 

2.4 

3.4 

n 

2.4 

3.1 


V 

VoL 

Vcc=MIN, V,h- 2V, 
V|L=V|Lmax 

loL’°4tT>A 


0.25 

wsm 


0.25 

0.4 

V 

loL“8mA 





0.35 

0.5 

•02H 

Vcc=MAX, V|h=2V. 

Vo=2.7V 

■ 

H 

20 

B 


20 

juA 

•OZL 

Vcc=MAX, V,h=2V, 

Vo==0.4V 

H 

H 

-20 

B 

B 

-20 

iuA 

l| 

Vcc=MAX, V|=7V 



0.1 



0.1 

mA 

l|H 

Vcc=MAX, V|=2.7V 



20 



20 

■SB 

l|L 

Vcc=MAX, V|=0.4V 



-0.4 



-0.4 

mA 

lost 

Vcc-MAX 

-6 


-40 

-5 


-42 

mA 

Icqtt 

Vcc-MAX, 

Condition A 


18 

29 


18 

29 

mA 

Condition 6 


15 

25 


15 

25 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the appllo^le 
device type. 

** All typical values are at Vcc * 5 V, Ta * 25® C. 
tNot more thin one output should be shorted at a time. 

tticc mfasured with the outputs open /the serial input and mode control at 4.5V, and the data iViputs grounded undfr. the following 
^ conditions: 

A. Output control at 4.5V and a momentary 3V, then ground, applied to clock input. 

B. Output control and clock input grounded. 
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4-Bit Cascadable Shift Registers with 
3-State Outputs 


LS395 


Switching Characteristics, = SVOver Recommended Free-Air Temperature Range 


Parameter 


-55X 


Min Typ Max 


Test Conditions: C. = 15pF, R, = 2kn 


B! 


Test Conditions: C|^ = 5.0 pF, R^ = 2kn 


Z 


tLZ 


Test Conditions: C. = 50pF, R, = 2kn 


+25X 

Typ 

Max 


35 


18 

27 

21 

32 

15 

25 

20 

30 


30 

50 

30 

50 


+125X 


Typ 


LOAD/ (7) 


SERIAL (2) 


LOQiC DiAQRAM 
DATA INPUTS 


OUTPUT 19) 
CONTROL*^ 


3 STATE OUTPUTS 


1 ( 12 ) ( 11 ) 

IS/ Iv 

CASCADE 

OUTPUT 


RAYTHEONJ 
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FIGURES A, B,C 


SWITCHING TEST CONDITIONS 


TEST 

POINT V/cc 


FROM OUTPUT 
UNDER TEST 

Cl 

(See Note A) 


Rl 

(See Note B) 


IN-PHASE j 
OUTPUT 1 


^t.3V 

\1.3V 

1 

1 

[ X ov 

rtpLH*{ 

f^tPHL-^ 

-J— “~VoH 

j 

1 \!'3V 

7—^ 

j VOL 

iP-tPHL"^ 

(►tpLH-H 

p""' "V 1 

Jy— VoH 


LOAD CIRCUIT 


FIGURE A 


VOLTAGE WAVEFORMS 

FOR TOTEM-POLE OUTPUTS 


FROM OUTPUT 
UNDER TEfT 


Cl 

(See Note A) 


LOAD CIRCUIT 




Hphli 


IN-PHASE j 
OUTPUT 1 


FIGURE B - 


OUT-OF-PHASE Xl.SV > 

OUTPUT V 

VOLTAGE WAVEFORMS 

FOR OPEN-COLLECTOR OUTPUTS 


VoH 

M.3V 

^VoL 

y-VoH 
M.3V 
VoL 


^OM OUTPUT 
SOEPTCST 

Cl 

(See Note A I 


Vcc 

|rl 

1 (See Note B) 


OUTPUT 

CONTROl'"V , 3V 

(Low-ievei ^ 

enabling! I 

"I ' . M I V f 

WAVEFORM 1 I SI CLOSEoV 1.3 V 

(See Noted { S2 OPEN n. _____ 


WAVEFORM 2 SI OPEN. 
(See Note C) S2 CLOSED 


!-«LZ-1 


VOLTAGE WAVEFORMS 


i J SI AND 

I I S2 CLOSED 

j L ^1.5V 

rlZH-^0.5V C-5V 

— — i^4r— —VOH 

^I.SV 

51 AND 

52 CLOSED 


load CIRCUIT 

FIGURE C - FOB THREE -STAiE OUTPUTS 

NOTES: 

A. C(_ includes profc^e and jig capacitance. 

B. AM diodes are 1N3064. 

C. Waveform t is for an output with internal conditions such that ihe output is low except when disabled by the output control. Wave- 
form 2 is for an output with internal conditions such that the outputls high except when disabled by the output control. 

O. In the examples above, the phase relationships between inputs and outputs >iave been chosen arbitrarily. 

E. All input pulses are supplied by generators having the (following characteristic^: t^ < 15 ns, tf < 6 ns, PRR <1 MHz, Zout 
and tyy = 100 ns. 
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25LS 

Advanced Low-Power Schottl^ Technology 

The need for high-performance, low-power Schottky devices evolved 
from the use of high-speed microprocessors in military and telecommuni- 
cations systems. Raytheon has met this need with the 25LS family. 

Raytheon has fully specified the 25LS devices to meet the require- 
ments of high-speed operations over a wide range of environmental 
conditions. Check the following specifications and see for yourself. 
Raytheon is the leader in low-power Schottky. 



FIELD SALES OFFICES 


CALIFORNIA 

FLORIDA 

MASSACHUSETTS 

NEW JERSEY/ 

EASTERN PENN. 

Raytheon Regional 

Raytheon Regional 

Raytheon Regional 

Raytheon Regional 

Sales Office 

Sales Office 

Sales Office 

Sales Office 

350 Ellis Street 

9600 Gandy Blvd., Suite 203 

155 Middlesex Turnpike 

5090 Central Highway 

Mountain View, CA 94042 

St. Petersburg, FL 33702 

Burlington, MA 01803 

Pennsauken, NJ 08109 

(415)969-3475 

(813) 576-2221 

(617) 272-8500 

(609) 663-4066 

Raytheon Regional 

ILLINOIS 

MINNESOTA 

NEW YORK 

Sales Office 

Raytheon Regional 

Raytheon Regional 

Raytheon Regional 

2212 Dupont Drive 

Sales Office 

Sales Office 

Sales Office 

Irvine, CA 92664 

3158 Des Plaines Avenue 

3250 West 66th Street 

275 Broad Hollow Road 

(714) 833-9042 

Des Plaines, IL 60018 

Minneapolis, MN 55435 

Melville. NY 11746 


(312)297-5540 

(612) 920-7935 

(516) 420-0700 



SEMICONDUCTOR DIVISION 
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25 LS 138 25 LS 139 Decoders/Demultiplexers 


25LS138 

Switching Characteristics, Vcc = 5V, Ta = +25°C 


Parameter 

Levels 

of 

Delay 

From 

(input) 

To 

(output) 

+25“C 

Unit 

Min 

Typ 

Max 

Test Conditions: = 15pF, \ = 2kft (See Fig. A, page 2-147) 

tpLH 

2 

Binary 

Select 

Any 


10 

15 

r . ^ 

ns 

tPLH 


14 

20 

ns 

tPLH 

3 


15 

■91 

ns 

tPLH 


18 

mm 

ns , 

tpLH 

2 

Enable 



Any 


10 

15 

ns 

<:pLH 


15 

23 

ns 

^PLH 

3 


12 

mm 

ns 

tpLH 


18 

mm 

ns 



25LS139 

I Switching Characteristics, Vcc = 5V, Ta = +25°C 


Parameters 

Levels 

of 

Delay 

From 

(input) 

To 

(output) 

+25“C 

Unit 

Min 

Typ 

Max 

Test Conditions: C|^ = 15pF, - 2kn (See Fig. A, page 2-147) 

IPLH 

2 

Binary 

Select 

Any 


10 

mm 

ns 

IPLH 


12' 

18 

ns 

tpLH 

3 


13 

20 

ns 

IPLH 


14 

21 

ns 

tPLH 

2 

Enable 

Any 


9 

12 

ns 

tPLH 



11 

16 

ns 
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8-Line-To-1-Urie Multiplexers 


FEATURES 

> Select one of eight data sources 

■ Perform parallel-to>seriai conversion 

■ 25LS151 has complementary outputs 

■ 25LS151 has strobe input 

■ Higher Speed compared to 9LS/54|.S and 9LS/74LS 

■ 8mA sink current over full military temperature 
range 

■ BOrnV improved Vql compared to 9LS/74LS 

■ 440juA source current 

■ 100% reliability assurance testing in compliance with 
MIL-STD-883 


DESCRIPTION 

These monolithic data selectdrs/multiplexers contain full 
on-chip binary decoding to select one-of-eight data sources. 
The 25LS151 has a strobe input which must be at a low 
logic level to enable the device. A high level at the strobe 
forces the W output high, and the Y output low. 

The 25LS1 51 features complementary W and Y outputs. 


25LS151 


PIN-OUT DIAGRAMS 
KLS151 


DATA INPUTS DATA SELECT 


Vcc 4 S 6 TAB C 

llOHDilGSlillGDQgKl] 


04 05 06 07 A 



cDciiiTiacommB 

3 2 1 0 Y W, ^ GMD 

> V ' '' O 

DATA INPUTS OUTPUTS £E 


LOGIC DIAGRAMS 

STROBE 



25LS151 

FUNCTION TABLE 


1 INPUTS 

OUTPUTS 

1 SELECT 

STROBE 

Y W 

C 

B 

A 

S 

X 

X 


H 

L 

H 

L 

L 

L 

L 

DO 

DO 

L 

L 

H 

L 

01 

b? 

L 

H 

L 

L 

02 

02 

L 

H 

H 

L 

03 

D3 

H 

L 

L 

L 

04 

04 

H 

L 

H 

L 

05 

Ts 

H 

H 

L 

L 

P6 

06 

H 

H 

H 

L 

07 

07 


H = high level. L = low level, X = don't care 
DO, D1 . . D7 = the level of the D respective input 
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25 LS 151 8-Line-To-1 -Line Multiplexers 


Recommended Operating Conditions 



Milhary 

Commercial 

Unit 

Min 

Nom 

Max 

Min 

Nom 

Max 

Supply voltage, Vcc 


5 

5.5 

4.75 

5 

5.25 


High-level output current, Iqh 



-440 



-440 

At A 

Low-level output current, Iql 



8 



8 

mA 

Operating free-air temperature, Ta 

-55 


125 

0 


70 



^ ■ I ' ■ 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 

Test Conditions* 

Military 

Commercial 

Unit 

Min 

Typ** 

Max 

Min 

Typ** 

Max 

V|H 


2 



2 



V 





0.7 



0.8 

V 

V, 

Vcc=MIN, l|=-18mA 



-1.5 



-1.5 

V 


Vec=MIN, V|h=2V, ^ ~~ ' 

V|L=VjLmax loH= ~-440/iA 

2.5 

3.4 


2.7 

3.4 


V 

Vql 

Vgc=MIN, V|h=2V, 

V|L=V|i_max 

loL=4mA 


0.25 

0.40 

’ 1. 


0.40 

V 

IOL=8mA 


0.3 , 

0.45 


0.35 

0.45 

ll 

Vcc=MAX, V|=7V 



0.1 



0.1 

mA 

l|H 

Vcc=MAX, V|=2.7V 



20 



20 

juA 

l|L 

Vcc=MAX, V|=0.4V > 



-0.4 



-0.4 

mA 

los'l' 

Vcc=MAX i 

-15 


-100 

-15 


^100 

mA 

Icc 

Vcc=IVIAX, Outputs open 

All inputs at 4.5V 


6.0 

10 


6.0 

10 

mA 


*For concfitions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vqq = 5V, = 25° C. 

tNot more than one output should be shorted at a time. 



Switching Characteristics, Vcc = 5V, T* = +25°C 


Parameter 

From 

(input) 

To 

(output) 

+ 25X 

Unit 

Min Typ Max 

Test Conditions: C^ = 15pF, = 2kn <See Fig. A, page 2 147) 

tpLH 

A, B or C 
(4 levels) 

Y 


272 

41 

ns 

tPLH 


20 

30 

tPLH 

A, B, or C 
(3 levels) 

W 


16 

23 

ns 

tPLH 


22 

32 

tPLH 

Strobe 

Y 


22 

.33 

ns 

tpUH 


18 

27 

tPLH 

Strobe 

W 


13 

20 

ns 

tpLH 


17 

26 

^PLH 

Any 0 

Y 


17 

26 

ns 

tPLH 


15 

1 23 

tpLH 

Any D 

i , 

W 


10 

i 15 

ns 

^PLH, 


10 

15 
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8-Line-To-1-Line Multiplexer 
With Three-State Outputs 


25LS251 


FEATURES 

■ Selects one of eight data sources 

■ Performs paraliel-to-serial conversion 

■ Complementary 3>state outputs 

■ Higher speed compared to 9LS/54LS and 9LS/74LS 

■ 8mA sink current over full military temperature 
range 

■ 50mV improved Vql compared to 9LS/74LS 

■ 440/liA source current 

■ 100% reliability assurance testing in compliance with 
MIL-STD-883. 

DESCRIPTION 

This monolithic data selector/multiplexer contains full 
on-chip binary decoding to select one-of-eight data sources 
and features a strobe-controlled three-state output. The 
strobe must be at a low logic level to enable this device. 
The three-state outputs permit a number of outputs to be 
connected to a common bus. When the strobe input is high, 
both outputs are iip a high -impedance state in which both 
the upper and lower transistors of each totem-pole output 


are off, and the output neither drives nor loads the bus 
significantly. When the strobe Is low, th;e outputs are 
activated and operate as standard TTL totem-pole outputs. 

To minimize the possibility that two outputs will attempt 
to take a common bus to opposite logic levels, the output 
control circuitry Is designed so that the average output 
disable tinrre is shorter than the average output enable time. 

PIN-OUT DIAGRAM 

DATA INPUTS DATA SELECT 


Vcc 4 5 6 7 A B C 

^0p[^0p02]0j](ip[ i] 


04 

05 

06 

07 A B 

03. 



C 

0? 

0> 

00 

Y W S 


3 2 10 Y W g GND 

V ' ' — V'— ^ O 

DATA INPUTS OUTPUTS g 

































25LS251 


8-Line-To-1-Line Multiplexer 
With Three-State Outputs 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 
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25LS251 


8-Uhe-to-1^Une Multipliexer 
With Thr0e-Stat(B Outputs 


Switching Characteristics, = 5V Over Recommended Free- Air Temperature Range 



^tpLH ~ propagation delay dme, low-to-high-level output. 
tpHL “ propagation delay time, high-to-low-level output. 
t2H “ output enable time to high level. 
tzL ” output enable time to low level. 
tHz = output disable time from high level. 
tLZ ” output disable time from low level. 
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25LS153 


Dual 4-Liiie-TO’1 -Line Multiplexer 


FEATURES 

Permits muttiplexing from N lines to 1 line 
Performs parallel-to-serial conversion 
Strobe (Enable) line provided for cascading (N lines 
to n lines) 

Non-inverting 

Higher Speed compared to 9LS/54LS and 9LS/74LS 
8mA sink current over full military temperature 
range 

50mV improved Vql compared to 9LS/74LS 
440/iA source current 

100% reliability assurance testing in compliance with 
MIL-STD-883 


DESCRIPTION 

The 25LS153 is a high speed Dual 4-Line to 1-Line Multi- 
plexer with common select inputs and separate strobe 
(enable) inputs for each half. Each half can select one bit of 
four and present it at the output in non-inverted form. 


STROBE 1G ^ 
(ENABLE) 
flCO 


DATA 1 


IGSi?! 


SELECT 


2Ct Jill 


DATA 2 


t2C3-“ 
STROBE 2G— ^ 

(ENABLE) ^^5) 


LOGIC DIAGRAM 



(7) OUTPUT 
1Y 


^ OUTPUT 
2Y 


PIN-OUT DIAGRAM 


^ OUTPUT 

Vcc 26 < ; — 

Iil(!i0QiO3D3O30 

T J 2C3 2C2 2Ct 2C0 W 

rJi T*^ B S' A a 


r=yF ' 

Q Sill) 011) III IIJII] 

STROBE B ' vr— — ' IV GND 

1G DATA INPUTS OUTPUT 
SttECT 

13 12 11 Id 


mi 





3 4 5 6 

Die Size .057 x .061 


FUNCTION TABLE 


setecT 

INPUTS 



DATA INPUTS 


STROBE 

OUTPUT 

B 

A CO 

Cl 

C2 

C3 

G 

V 

X 

X X 

X 

X 

X 

H 

L 

L 

L t 

X 

X 

X 

L 

L 

L 

L H 

X 

X 

X 

1 

H 

L 

H X 

L 

X 

X 

L 

L 

L 

H X 

N 

X 

X 

L 

H 

H 

L X 

X 

1. 

X 


L 

H 

L X 

X 

H 

X 

L 

H 

H 

H X 

X 

X 

L 

L 

L 

H 

H X 

X 

X 

H 

L 

H 


Select inputs A and B are common to both sections. 
H - high level, L = low level, X =? don't care 
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25LS153 



Dual 4-Line-To-1-Line Multiplexer 


Recommended Operating Conditions 



Military 

Commai^cial 

Unit 

Min 

Norn 

Max 

Min 

Nom 

Max 

Supply voltage, V^c 

fBSt 

5 

5.5 

4.75 

5 

5.5 

V 

High-level output current, Iqh 



-440 



“400 

MA 

Low-level output current, loi 



8 



8 

mA 

Operating free-air temperature, Ta 

“55 


125 

0 


70 

°c 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 

Test Conditions* 

Military 

Commercial 

Unit 

Min 

Typ** 

Max 

Min 

Typ** 

Max 

V|H 


2 



2 



V 

V,L 




0.7 



0.8 

V 

V| 

Vcc=MIN, li=-18mA 



-1.5 



-1.5 

V 

VoH 

Vcc=MIN, V|h=2V, 

V|L=V|Lmax, loH““-440iuA 

2.5 

m 


B 

B 


V 

VoL 

Vcc=MIN, V|h=2V, 

V|L=V|LiTiax 



0.25 

0.40 



0.40 

V 

loL=8mA 


0.3 

0.45 


0.35 

0.45 

l| 

Vgc=MAX, Vi=7.0V 



0.1 



0.1 

mA 

l|H 

Vcc=MAX, V|=2.7V 



20 



20 

fxA 

IlL 

Vcc=MAX, Vi=0.4V 



-0.36 



-0.36 

mA 

losf 

Vcc=MAX 

-15 


-85 

-15 


-85 

mA 


Vcc=MAX 


6.2 

10 


6.2 

10 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vcc “ 5V, = 25® C. 

tNot more than one output should be shorted at a time. \ 

tt IcCL 's measured with the outputs open and all inputs grounded. 


Switching Characteristics, Vcc = 5V, Ta = +25°C 


Parameter 

From 

(Input) 

To 

(output) 

+25X 

Unit 

Min 

1 Typ Max 

Test Conditions: C^ = 15pF, = 2kn (See Fig. A, page 2-1 47 J 

tPLH 

Data 

Y 


7 

13 

ns 

tPLH 

Data 

Y 


10 

16 

ns 

tpLH 

Select 

Y 


16 

24 

ns 

tPLH 

Select 

Y 


20 

25 

ns 

tpLH 

Strobe 

Y 


13 

n-,20 

ns 

tpLH 

Strobe 

Y 


15 

20 

ns 
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FEATURES 

■ 4*bit synchronous counters 

■ Synchronously progremiiiabie 

■ Internal look-ahead counting 

« Carry output for n-bit cascading 

■ Synchronous or asynchronous clear 

■ Advanced low-power Schottky technology 

■ 100% reliability assurance testing in compliance with 
MIL-STD-883 

■ Higher speed compared to 9LS/54LS and 9LS/74LS 

■ 8mA sink current over full military temperature 
range 

■ 50mV improved Vql compared to 9L^/74LS 

■ 440/xA source current 


DESCRIPTION 

The 25LS160, 25LS161, 25LS162 and 25ILS163 synchro- 
nous, presettable counts have Internal look-ahead carry and 
ripple carry output for high-speed counting applications. 
The 25ILS160 and 25LS162 are decade counters and the 
25LS161 and 25LS163 are 4-bit binary counters. Counting 
or loading occurs on the positive transition of the clock 
pulse. A Low level on the load input causes the data on the 
A, B, C and D inputs to be shifted to the appropriate Q 
outputs on the next positive clock transition. / 

The 25 LSI 60 and 25LS161 feature an asynchronous clear, 
A LOW level at the clear input sets the Q outputs LOW re- 
gardless of the other inpiits. The 25LS162 and 25LS163 
have a synchronous clear. A LOW level at the clear input 
Sets the Q outputs LOW after the next positive clock tran- 
sition regardless of the enable inputs. 


PIN-Oirr DIAGRAM 


ggp E NABLE 

vcczeSoPA Ob Qc Qd t load 

1] OH SOU 03 ED (10 


RIPPLE Qa 
CARR y 

Qe Qc QdENABLE 

T 

OUTPUT 

CLEAR 

LOAD 


ENABLE 


8 C , 0 p 


mmsaamQE , 

CLEAR CK ,A B C D, P GNO 
ENABLE 
DATAINPUT^ 

14 13 12 11 10 



Die Size 070 x .1 18 — all 4 types 


Both count-enable inputs P and T must be HIGH to count. 
Count enable T is included in the ripple carry output gate 
for cascading connection. 
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Synchronous BCD Decade Counters asLSieo 25LSI62 

Synchronous 4-Bit Binary Counters 25LSI61 25 lsi 63 


LOGIC DIAGRAMS 


25LS160 

Synchronous Decade Counter 



25LS162 synchronous decade counters are similar; how- 
ever, the clear is synphronous as shown for the 25LS163 
binary counters. 


25LS163 SYNCHRONOUS 
BINARY COUNTER 



25LS161 synchronous binary counters are similar; however, 
the clear is asynchronous as shown for the 25LS160 decade 
counters. 
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25LS16P 25L$i62 Syiichronous BCD D^cade Counters 

25LS161 25LS163 Synphronous 4-Bit Binary Counters 


Recomroeiided Operating Conditions 



Military 

Commercial 

Unit 

Min 

Nom 

Max 

Min 

Nom 

Max 

Slipply voltage, Vcc 

4.5 

5 

5.& 

4.75 

5 

5.25 

V 

High-level output current; Iqh 



^40 



-440 

//A 

Low-level output current, Iql 



8 



8 

mA 

Operating free-air temperature, Ta 

-5.5 


125 

0 


70 

wm 



Electrical Characteristics Over Recommended Free-Air Temperature Range (Urtless Otherwise Noted) 


Parameter 

Test Conditions* 

Military 

Commercial 

Unit 

Min 

Typ** 

Max 

Min 

Typ** 

Max 

V,H 


2 



2 



V 

V|L 




0.7 



0.8 

V 

V| 

Vcc=MIN, l|=-18mA 



-1,5 



-1.5 

V 

VoH 

Vcc=MIN, V,h=2V. 

V|L*V|Lmax, loH=~440pA 

2.5 

3.4 


m 

Bl 


V 

VoL 

V(tc=MIN, V|h=2V, 

V|l=V|LI^^X, 

DSlfi&iiQHHi 


0.25 

0.40 


0.25 

0.40 

V 



0.35 

0.45 


0.35 

0.5 


Data or enable P 

Vcc=MAX, V|=7V 

f ■ 



0.1 



0.1 

mA 

Load, clock, or 

enable T 

■ 

■ 

0.2 

m 

■ 

0.2 

Clear (LS160,t61 



0.1 



0.1 

Clear (LS162,163 



0.2 



0.2 

l|H 

Data or enable P 

Vcc=MAX, V|=2.7V 



20 



20 

(xA 

Load, cl<)cl<, or 

enable T 

■ 

■ 

40 

■ 

■ 

40 

Clear (LSI 60,1611 



20 



20 

Clear (LSI 6^163) 



40 



40 

liu 

Data or enable P 

Vcc=MAX, V|=0.4V 



-0.4 



,-0.4 

mA 

Load, clock, or 

enable T 



-0.8 

■ 

■ 

-0.8 

Clear(LS160,161) 



-0.4 



-0.4 

Clear(LS162,163) 



-0.8 



-0.8 

lost 

Vcc=MAX 

-15 


-85 

-15 


-85 

mA 

ICCH 

\/cc=MAX, See Note 1 


> 18 

31 


18 

31 

mA 

•CCL 

Vcc=MAX, See Note 2 

^ 

19 

32 


19 

32 

mA 


•Fpr conditions shown as MIN or MAX, use the appropriate value specif led under recommended operating conditions for the applicable 
clevis type.- r ^ , , 

** All typical values are at Vcc “ 6 V, Ta = 25®C. 

t Not more than one Output should be shorted at a time. 

NOTES: 

1 , l(j0H is measured with the load input high, then again with the load input low, with all other inputs high and all outputs open. 

2. Iqql measured with the clock input high, then again with the clock input low, with all other Inputs low and all outputs open. 
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Switching Characteristics, V.. = 5V, Ta = + 25°C 



+25X 

Unlf 

1 


Min 

Typ 

Max 

wnil 

I Test Conditions: - SpF, R|^ ss 2kn 

tPLH 

Clock to Carry Output 


25 

35 


tPHL 

CIpck to Carry Output 


20 

35/ 


^pLh 

Clock to Q Output with Load 


10 

18 


tPHL 

Input HIGH 


15 

20 

i Id 

tPLH 



15 

20 


tPHL 



9 

14 


^PLH 

Clock to Q Output with Load 


10 

18 

ns 

tpHL 

Input LOW 


14 

20 


tpHL 

(Note 1) 


14 

28 

ns 


Clock 

25 




*-pw 

Clear 

20 



ns 


Data - A,B,C,D 

20 





Enable P 

20 




1$ 

Load, Enable T 

20 



ns 


Clear (Note 2) 

20 




th 

3 



ns 

^max 

30 

40 


; MHz 


NOTES: 

1 . Measured from clear input on 25 LSI 60 and 25LS161 . Measured from clock input on 25LS162 
and25LS163. 

2. Applies to 25LS1 62 and 25LS1 63 only. 
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Synchronous BCD Decade Counters asLsiep 25 lsi62 

Synchronous 4-Bit Binary Counters 25 LSI 61 25LS163 


FIGURE 1 

PARAMETER MEASUREMENT INFORMATION 



VOLTAGE WAVEFORMS 

NOTES: 

A. The input pulses are supplied by a generator having the following characteristics: PRR < MHz, duty cycle < 50%, Zout 5012: 
tr < 1 5 ns, tf < 6 ns. Vary PRR to measure fmax* 

B. Outputs Qd and carry are tested at tn+^o25LS162, and at tn+16 25LS163 where t^ is the bit time when all outputs are low. 
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25 LS 160 25 LS 162 Syiichronous BCD D^cade Couiiters 

25 LS 161 25 LS 163 Synchronous 4-Bit Binary Counters 


FIGURE 2 


PARAMETER MEASUREMENT INFORMATION 




NOTES: 

A. The input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, duty cycle < 50%, Zout 
tr < 1 5 ns, tf < 6 ns. 

B. Enable P and enable T setup times are measured at tn = 0. 
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25LS181 



FEATURES 

■ Provides 16 arithmetic operations 

■ Provides 16 logic operations 

I ■ Full look-ahead for high-speed arithmetic operation 
on long words 

^ ■ Higher speed compared to 9LS/54LS and 9LS/74LS 

■ 8mA sink current ov^r full military temperature 
range 

■ 50mV improved Vql compared to 9LS/74LS 

■ 440mA source current 

■ 100% reliability assurance testing in <K>mpliance with 
IVIIL-STO-883. 

DESCRIPTION 

The 25LS18t Is an arithmetic logic unit (ALU)/functlon 
generator which has a complexity of 75 equivalent gates on 
a monolithic chip. This circuit performs 16 binary arithme- 
tic operations on two 4-bit words as shown in Tables 1 and 
2. These operations are selected by the four function-select 
lines (SO, SI, S2, S3) and include addition, subtraction, de- 
crement, and straight transfer. When performing arithmetic 
manipulations, the internal carries must be enabled by 
applying a low-level voltage to the mode control input (M), 
A full carry look-ahead scheme is made available in these 
devices for fast, simultaneous carry generation by means of 
two cascade-outputs (pins 15 and 17) for the four bits in 
the package. When used in conjunction with the 182, full 
carry ahead look-ahead circuits, high-speed arithmetic 
operations can be performed. 

If high speed is not of importance, a ripple-carry input 
(Cp) and a ripple-carry output (Cn+ 4 ) are available. 
However, the ripple-carry delay has also been minimized so 
that arithmetic manipulations for small word lengths 
can be performed without external circuitry. 


4-Bit Arithmetic Logic Unit 


The 25LS181 Will accommodate active-high or active-low 
data If the pin designations are interpreted as follows: 

Subtraction is accomplished by 1's complement addition 
where the Vs complement of the subtrahend is generated 
internally. The resultant output is A-B-1 which requires an 
end-around or forced carry to provide A-B. 

The 25LS181 can also be utilized as a comparator. The 
A = B output is internally decoded frorn the function outputs 
(FO, FI, F2, F3) so that when two words of equal magni- 
tude are applied at the A and B inputs. It will assume a high 
level to indicate equality (A = B).T’he ALU should be in 
the subtract mode with Cp = H when performing this com- 
parison. The A = B output is open-collector so that it can 
be wirerAND connected to give a comparison for more than 
four bits. The carry output (Cn-t^ 4 ) can also be used to 
supply relative magnitude information. Again, the ALU 
should be placed in the subtract mode by placing the 
function select inputs, S3, S2, SI, SO at L, H, H, L, 
respectively. 


INPUT Cn 

OUTPUT Cn^.4 

ACTIVE HIGH DATA 

(PIGURE 1) 

ACTIVE-LOW DATA 

IFIGURE 2) 

H 

H 

A < a 

> 

V 

GO 

H 

L 

a: 


A < B 

L 

H 

A < B 

, A > B 

/ L 

L 

A 

-B 

A < B 


These circuits have been designed to not only incorporate 
all of the designer's requirements for arithmetic operations, 
but also provide 16 possible functions of two Boolean vari- 
ables without the use of external circuitry. These logic 
functions are selected by use of the four function-select 
inputs (SO, SI, S2, S3) with the mode-contrdi Input (M) 
at a high level to disable th|e internal carry. The 16 logic 
functions are detailed in Tables 1 and 2 and include 
exclusive-OR, NAND, AND, NOR, and OR functibns. 
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25LS181 


4-Bit Arithmetic Logic Unit 


ALU SIGNAL DESIGNATIONS 



The 25LS181 can be used with the signal designations of either Figure 1 or Figure 2. 

The logic functions and arithmetic operations obtained with signal designations as In Figure 1 are given in Table 1; those 
obtained with the signal designations of Figure 2 are given in Table 2. i 



(2) (1) (23) (22) (21) (20) (19) (18) 



(12) (11) (9) 


FIGURE 1 
(FOR Table d 


FIGURE 2 
(FOR TABLE 2) 


TABLE 1 


SELECTION 

S3 S2 SvSq 

ACTIVE-HIGH DATA ] 

M-H 

M - L; ARITHMETIC OPERATIONS j 

LOGIC 

FUNCTIONS 

Cn=H 
(no carry) 

Cn = L 
(no carry) 

L L L L 

F = A 

F = A 

F = A PLUS 1 

L L L H 

F = XTb 

F = A ♦ B 

F = (A ♦ B> PLUS 1 

L L H L 

F -XB 

F = A ♦ B 

F MA ♦ B) PLUS 1 

L L H H 

F = 0 

F = MINUS 1 (2sCOMPL) 

F = ZERO 

L H L L 

F • SB 

F * A PLUS AB 

F = A PLUS AB PLUS 1 

L H L H 

F -B 

F = (A > B) PLUS AB 

F = (A + B) PLUS AB PLUS 1 

L H H L 

F * A 0 B 

F = A MINUS B MINUS 1 

F = A MINUS B 

I 

I 

I 

F -aB 

F = aB minus 1 

F = aB 

H L L L 

F = S + B 

F * A PLUS AB 

F = A PLUS AB PLUS 1 

H L L H 

F.A^ 

^ = A PLUS B 

F = A PLUS B PLUS 1 

I 

r 

z 

r 

F » B 

F = (A +B) PLUS AB 

F = (A + B) PLUS AB PLUS 1 

H L H H 

F - AB 

F = AB MINUS 1 

F - AB 

H H L L 

F - 1 

F = A Plus a* 

F = A PLUS A PLUS 1 

Z 

Z^ 

r 

Z 

F = A +B 

F = (A B) PLUS A , 

F * (A + B) PLUS A PLUS 1 

z 

z 

z 

1” 

F » A + B 

F = (A + B) PLUS A 

F = (A +B) PLUS A PLUS 1 

z 

z 

z 

z 

F * A 

F » A MINUS 1 

F » A 


•Each bit is shifted to the next more significant position. 



TABLE 2 


selection 

S 3 S2 St So 

ACTIVE LOW DATA 1 

M = H- 

M » L; ARITHMETIC OPERATIONS 1 

LOGIC 

FUNCTIONS 

Cn * L 
(with carry) 

C„ * H 
(with carry) 

L L L L 

F A 

F A MINUS 1 

F - A 

L L L H 

F KE 

F - AB MINUS 1 ' 

F AS 

L L H L 

F 5 ♦ B 

F - a5 minus 1 

F aB 

L L H H 


F - MINUS 1 (2 s COMP) 

F = ZERO 

L H L L 

F = A ♦ B 

F - A PLUS (A ♦B) 

F » A PLUS (A +1) PLUS 1 

L H L N 

F - B 

F = ABPLUS (A ♦B) 

F = AB PLUS (A ♦ B) PLUS 1 

L H H L 

F = A^ni 

F = A MINUS B MINUS 1 

F » A MINUS B 

L H H H 

F = A + B 

F * A + B 

F = (A ♦ B) PLUS 1 

H L L L 

f - Kb 

F = A PLUS (A ♦ B) 

F » A PLUS (A ♦ B) PLUS 1 

H L L H 

F -- A © 8 

F = A PLUS B 

F =-A PLUS B PLUS 1 

H L H L 

F - 8 

F * aB plus (A ♦ B) 

F * ABPLUS(A + B) PLUS 1 

H L H H 

F = A ♦ B 

F * A ♦ B 

F = (A ♦ B) PLUS 1 

H H L L 

F = 0 

f*aplusa* 

F » A PLUS A PLUS 1 

H H L H 

F = AB 

F = AB PLUS A 

1 F = AB PL VS A PLUS 1 

H H H L 

F = AB 

F » aB plus a 

F = A]B plus a PLUS 1 

H H H H 

F * A 

F * A 

F = A PLUS 1 


® 1C MASTER 1977 














Raytheon Semiconductor 


25LS181 



4-Bit Arithmetic Logic Unit 


Recommended Operating Conditions 


' ■ 

Military 

Commercial 

Unit 

Min 

Nom 

Max 

Min 

Nom 

Max 

Supply voltage, Vqc 

E9 

5 

5.5 

4.75 

5 

5.25 

V 

High-level output current, Iqh (All outputs except A = B) 



-440 



-440 

MA 

Low-level output current, Iql 



4 



8 

mA 

Operating free-air temperature,, Ta 

-55 


125 

0 


70 

°c 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 

Test Conditions* 

Militar 


Commercial 

Unit 

Min 

Typ** 

Max 

Min 

Typ** 

Max 

V|H 


2 



2 



V 

Viu 




0.7 



0.8 

V 

V| 

Vcc=MIN, li = -18mA 



-1.5 



-1.5 

V 

VoH 

Any Output 
except A = B 

Vcc=MIN, V|h=2V, 

V|L=V|LiTiax, lQn = -400fxA 

2.5 

3.4 


2.7 

3.4 

■ 

V 

lOH 

A = B 

Output only 

Vcc=min, V|H=2y, 

V|L=V|Lmax, V|=V|H or V|l 



100 



100^ 

mA 


All outputs 

Vcc=MIN, V|h=2V, 

V|L=V|Lmax V|=V|HorV|L 




0.40 



0.40 


VoL 

IOL~SmA 



0.45 



0.45 

V 


Output G 

IOL=16mA(G) 



0.55 



0.55 



Mode input 





0.1 



0.1 


l| 

Any A or B^ 
input 

Vcc=IVIAX, V|=5.5V 




0.3 



0.3 

mA 


Any S input 





0.4 



0.4 



Carry input 





0.5 



0.5 



Mode input 





20 



20 


l|H 

Any A or B 

Vcc=MAX, V|=2.7V 




60 



60 


Any S input 




80 



80 


Carry input 





100 



100 



Mode input 





-0.36 



-0.36 


l|L 

Any A or^ 
input 

Vcc=MAX, V, = 0.5V 




-1.08 



00 

o 

*1 

mA 


Any S input 





-1.44 



-1.44 



Carry input 





-2 


> 

-2 


•os+ 

Any Output 
except A=B 

Vcc=MAX 

-15 


-85 

-15 


-85 

mA 

Icc++ 

Vcc=MAX 

Condition A 


20 

32 


20 

34 

mA 

Condition B 


21 

35 


21 

37 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

* *An typical values are at Vcc “ == 25 C. 

tNot more than one output should be shorted at a time. 

ttWith outputs open, Iqq is measured for the following conditions: 

A. SO through S3, M and A inputs are at 4.5V, all other inputs are grounded. 

B. SO through S3 and M are at 4.5V, all other inputs are grounded. 
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25LS181 


4-Bit iVrithrnetic Unit 


Switching Characteristics, V-c ~ 5V, Ta = +25°C 

- . € Prom to +25X 

Parameter^ | (,np„,) | (output) nii^ | Typ | Max 

Test Condltlc^ns; C,. = ISpF, = 2kft (See l=ig. A on page 2-147) 


tPLH 



24 

33 


tpHL 


^n+4 

17 

31 

ns 


M - QV. SO = S3 = 4.5V. SI - S2 = OV (SUM mode) 



14 

25 


13 

14 


M = OV, SO = OV, SI = S2 = 4.5V (PIFF mode) 

Any A or B Cn+4 

tPHL I I I 

M=OV, (SUM or DIFFmode) 

■ 7*-^ ^ Cn I AnyF 1 ^^ 

^PHL I I I 

M = OV, SO = S3 = 4.5V. SI = S2 = OV (SUM model 
- Any A or B G — ^ — 


_ 

12 

19 

Any r 

12 

18 

OV (SUM model 

ri 

12 

25 

VJ 

15 

23 

H5V (DIFF riiiode) 

ri 

20 

25 

v3 

17 

25 


Any A or B G 

^PHL • I- ' I ; I 

M = OV, SO = S3 = 4.5V, SI = S2 - 4.5V (SUM mode) 

— Any A or B P — — 

tPHL I I I 

M = OV, SO = S3 - OV, SI = S2 = 4.5V (DIFF mode) 

Any A or B , P — — 

M = OV, SO = S3 = 4.5 V, SI = S2 = 0 V (SiW mode) 
}ty^ — ;—i — J Ai or B| I Fj U— 

L ^ I I I 

M = OV, S0 = S3 = 0V,S1 =S2==4.5V (D)FF mode) 


tPHL I 

M ~ 4.5V (logic mode) 

tpLH "~1 Z 

tpHL 


Aj or Bi 


Ai or B: 


Any A or B 



33 

50 


29 

45 
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4-Bit Arithmetic Logic Unit 


PARAMETER MEASUREMENT INFORMATION 

SUM MODE TEST TABLE 

FUNCTION INPUTS: SO = S3 = 4.5 V, SI * S2 = M = 0 V 



INPUT 

OTHER INPUT 

SAM^ BIT 

OTHER DATA INPUTS 

9UTPUT 

OUTPUT 

PARAMETER 






TEST 

APPLY 

4.5 V 

APPLY 

GNO 

APPLY 

45 V 

APPLY 

GND 

UNDER 

TEST 


<PLH 

A. 

B. 

None 

Remaining 

CL. 

F, 

In Phase 

<PHL 


A and B 



^PLH 

Bi 

A, 

None 

Remaining 

r 

p 

In-Phase 

<PHL 


A and B 

^n 


»PLH 

A, 

B| 

None 

None 

Remaining 

p 

In-Phase 

tpHL 


A and B, 


tPLH 

B| 

A, 

None 

Non^ 

Remaining 

P 

In-Phase 

^PHL 


A and B, 0^, 

tPLH 

A, 

None 

B| 

Remaining 

Remaining 

G 

In-Phase 

^PHL 



B 

A, Cn 


tPLH ^ 

B, 

None 

A, 

Remaining 

Remaining 

G 

In-Phase 

tpHL ' 


B 

A. 


<PLH 

c« 

None 

None 

All 

All 

Any F 

In-Phase 

^PHt 


A 

B 

or Cn + 4 

<PtH 

A, 

None 

8, 

Remaining 

Remaining 

^n+4^ 

Out-of-Phase 

tPHL 


B 

A,Cn 

tPLH 

8., ' 

None I 

A, 

Remaining 

'Remaining 

I 

Cp -f iij 

Out-of Phase 

^PHL 



B 

A. Cn 



DIFF MODE TEST TABLE 

FUNCTION INPUTS: SI = S2 = 4,5 V, SO = S3 = M ^ 0 V 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

OUTPUT 

APPLY 

4.5 V 

APPLY 

GNO 

APPLY 

4.5 V 

APPLY 

GND 

TEST 

' I 

’PLH 

A 

None 

8, 

Remaining 

Remairiing 

f 

In Phase 

'PHL 


A 

B.Cn 


<PLH 

B 

A 

None 

Remaining 

Remaining, 

'/ F ' 

Out-of Phase 

'PHL 



A 

B.Cn 


tPLH 

A, 

None 

8, 

None 

Remaining 

P 

In-Phase 

^PHL 


A and B, Cf, 


*PLH 

B, 

A, 

None 

None 

Remaining 

P 

Out-of Phase 

*PHL 


A and B, 


*PLH 

A, 

8, 

None 

None 

Remaining 

G 

In-Phase 

<PHt 


A and B, Cn 


tPLH 

B, 

None 

A, 

None 

Remaining 

G 

Out-of -Phase 

<PHL 


A and B, Cn 


tPLH 

A| 

None 

B, 

Remaining 

Remaining 

A - B 

In-Phase 

tpHL 


A 

B.Cn 

tPLH 

B, 

A, 

None 

Remaining 

Remaining 

A = B 

Out-of Phase 

tPHL 


A 

B.Cn 

tpLH 

Cn 

None 

None 

All 

None 

Cn-t-4 

In-Phase 

tpHL 


A and B 

or any F 

tPLH 

A, 

B. 

None 

None, 

Remaining 

Cn+4 

Out-of -Phase 

«PHL 


A, B, Cn 

tpLH 

Bi 

None 

Aj 

None 

Remaining 

Cn+4 

In -Phase 

tpHL 





A. B.Cn 



LOGIC MODE TEST TABLE 
FUNCTION INPUTS: SI » S2 » M » 4.5 V, SO » S3 =• 0 V 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER input 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 

OUTPUT 

WAVEFORM 

APPLY 

4.5 V 

APPLY 

GNO 

APPLY 

4.5 V 

APPLY 

GND 

<PLH 

A, 

Bi 

None 

None 

Remaining 

A and B, Cn 

Fj 

Out-of-Phase 

tPHL 

«PLH 

Bi 

Ai 

None 

None 

Remaining 

A and B. Cn 

•=! 

Out-of-Phase 

'PHL 


25LS181 

mmmmmm - 
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25LS190 

Synchronous BCD Decade Up/Down Counter 

25LS191 

Synchronous 4-Bii Binary Up/Down Counter 


. I- , ^ . - 

fEATURES 

■ Single up/down count mode control line 

■ Asynchronous parallel load 

■ Coitnt enable, parallel load control inputs 

■ Cascadable 

^ ' Higher speed compared to 9LS/54LS and 9LS/74LS 

^ ■ ^mA sink current over full military temperature 

•“^inge 

■ 50mV improved Vql to 9LS/74LS 

■ 440iLiA source current 

P 100% reliability assurance testing in compliance With 
P MIL-STD-883 

DESCRIPTION 

The 25LS190 and 25LS191 are synchronous, reversible up/ 
down counters havirig a complexity of 58 equivalent gates. 
The 25LS191 is a 4-blt binary counter and the 25LS190 is 
a BCD counter. Synchronous operation js provided by hav- 
ing all flip-flops clocked simultaneously so that the outputs 
change coincident with each other whpn so instructed by 
the steering logic. This mode of operation eliminates the 
output counting spikes normally associated with asynchro- 
* nous (ripple clock) counters. 

The outputs of the four master-slave flip-flops are triggered 
on a low-to-high-level transition of the clock input if the 
enable input is low. A high at the enable input inhibits 
counting. Level changes at the enable and down/up inputs 
should be made only when the clock input is high. The 
direction of the count is determined by the level of the 
down/up input. When low, the counter counts up and 
when high, it counts down. 

These counters are fully programmable; that is, the outputs 
may be preset to either level by placing a low on the load 
input and entering the desired data at the data inputs. The 
output will change to agree with the data inputs indepen- 
dently of the level of the clock input. This feature allows 


the counters to be used as modulo-N dividers by simply 
modifying the count length with the preset Inputs. 

The Clock, down/up, and load inputs are buffered to 
lower the drive requirement which significantly redtices, 
the number of clock drivers, etc., required for Jong parallel 
words. 

Two outputs have been made available to perform the 
cascading function: ripple clock and maximum/minimum 
count. The latter output produces a high-level output 
pulse with a duration approximately equal to one complete 
cycle of- the clock when the counter overflows or under- 
flows. The ripple clock output produces a low-level output 
pulse equal In width to the low-level portion of the clock 
input when an overflow or underflow condition exists. 
The counters can be easily cascaded by feeding the ripple 
clock output to the enable input of the succeeding counter 
if parallel clocking is used, or to the clock input if parallel 
enabling is used. The maximum/mlnirrium count output can 
be used to accomplish look-ahead for high-speed operation. 


PIN-OUT DIAGRAM 



C3\ 


Recommended Operating Conditions 


Supply voltage, Vcc 


High-level output current, I 


Low-level output current, Iql 


Input clock frequency, fdock 


Width of clock Input pulse, tyv(cibck) 


Width of load input pulse, t^doad) 


Data setub time, tsetuo (see Figures 1 and 2) 


Enable to clock setup time, t$etu 


Data hold time, thoid 


Operating free-air temperature, Ta 


Military 


Commercial 

Unit 

Min 

Nom 

Max 

4.75 

5 

525 

V , 



-449 

■331 



[RAVTHEOiy 

350 
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Synchronous BCD Decade Up/Pown Counter 25 l si so 

Synchronous 4-Bjt Binary Up/Down Counter 25 lsi 9 i 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 

Test Conditions* 

Military 

Commorclal 

Unit 

Min 

Typ** 

Max 

Min 

Typ** 

Max 

V|H 


2 



2 



V 

VlL 




0.7 



0.8 

V 

V| 

Vcc=MIN, lj = -18mA 



-1.5 



-1.5 

V 

Vqh 

Vcc=MIN, V|h=2V. 

V|L=V|Lmax, Ioh = -440/liA 

2.5 



m 

m 


V 

< 

O 

r 

Vcc=IVIIN, V|h=2V, 

V|L=V|Lmax 

IOL=4mA 


0.25 

0.40 


0.25 

0.40 

V 

IOL“8mA 



EEBI 


0.30 

0.45 


Enable 

ycc=MAX, V,=7V 



ESI 



0.3 

mA 

Others 



0.1 



0.1 

l|H 

Enable 

Vcc=MAX, V}=2JV 



60 



E3i 

f^A 

'Others 



20 



20 

l|L 

Enable 

Vcc=MAX, Vi=0.4V 



-1.08 



-1.08 

mA 

Others 



-0.4 



-0.4 

lost 

Vcc=MAX 

-15 


-85 

-15 


-85 

mA 

Icctt 

Vcc=MAX 


20 

35 


20 

35 

mA 


*F6r conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vqc 5V, Ta = 25® C. 
tNot more than one output should be shorted at a time. 

tticc Is measured with all inputs grounded and all outputs open. 


Switching Characteristics, = Ta = +25°C 


Parameter 

From 

(Input) 

To 

(output) 

+25‘’C 

Unit 

Min 

Typ 

Max 

Test Conditions: Cl = 15pF, Rl “ 2kn (See Fig. 1 and 3 thru 7 on pages 2-99 and 2-100) 

^max 



25 

35 


MHz 

tPLH 

Load 

QA,QB»QcrQD 


22 

33 

ns 

tpHL 


30 

39 

tpLH 

Data A,B,C,D 

^A^^BrOCr^D 


13 

22 

ns 

tpHL 


29 

39 

tpLH 

Clock 

Ripple Clock 


11 

18 

ns 

tPHL 


14 

21 

tPLH 

Clock 

Qa,Qb»Qc»Qd 


15 

21 

ns 

tPHL 


16 

30 

Vlh 

Clock 

Max/Min 


23 

39 

ns 

*PHL 


22 

39 

tpLH 

Down/Up 

Ripple Clock 


16 

45 

ns 

tpHL 


25 

45 

tPLH 

Down/Up 

Max/Min 


17 

33 

ns 

tPHL 


12 

33 

Vlh 

Enable 

Ripple Clock 


10 

19 

ns 

tPHL 


14 

27 
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LOGIC DIAGRAM 
2a.S190 


CLOCK 


DOWN/UP 


(13) RIPPLE 
CLOCK 

(12) MAX/MIM 
OUTPUT 


_ DATA (15) 
INPUT A 


ENABLE G 


PRESET I (3) „ 

J QaI— t OUTPUT Qa 




DATA { 1 ^ 
INPUT B 


iPRESETl 

U Qb 


OUTPUT Qb 


K QbI 
CLEAR J 


data <10) 

INPUT C 


PRESET! 

^ Qc 


• OUTPUT Qc 


DATA 
INPUT D 


IcLEA^J 


PRESET! (7) 

J QdI OUTPUT Qd 


rCLEA^R*’ 
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DATA <1^ 
INPUT C 


data <9) 

INPUT D 
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25LS190 Synchronous BCD Decade Up/Down Counter 

25LS191 Synchronous 4-Bit Binary Up/Down Counter 


25LS190 TYPICAL LOAD, COUNT AND INHIBIT SEQUENCES 



Illustrated below is the following sequence: 

1. Load (preset) to BCD seven. 

2. Count up to eight, nine (maximum), zero, one, and two. 

3 . Inhibit. 

4. Count down to one, zero (minimum), nine, eight, and seven. 




ENABLE 

Qa 

Qb 


Qc 1 



LOAD 
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Synchronous BCD Decade Up/Down Counter 25lsi90 

Synchronous 4-Blt Binary Up/Down Counter 25 lsi9i 


25LS1 91 TYPICAL LOAD, COUNT AND INHIBIT SEQUENCES 


illustrated below is the following sequence: 

1. Load (preset) to binary thirteen. 

2. Count up to fourteen, fifteen (nrtaximum), zero, ope. arxf two. 

3. Inhibit. 

4. Count down to one, zero (minimum), fifteen, fourteen, and thirteen. 


LOAD 1 r 


DATA , 
INPUTS 


B 


^_r 


°_r 


CLOCK 

DOWN/UP~l_ 


enable”! 

Qa" 

Qb 

Qci: 

MAX/MIN 




L 

RIPPLE r 

CLOCK -- 


13 



u 

14 15 0 


1 2 


— COUNT UP — 4iNHIBIt| 

LOAD 


J~L 


“or 

0 15 14 13 

COUNT DOWN 
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25L$i9o Synchronous BCD Decade Up/Down Counter 

25LS191 Synchronous 4-Bit Binary Up/Down Counter 


OUTPUT Vcc 


Qa.Ob. 

, 1 

1 ' 

{Rl 

[ ^ ^1 

qq or Qd * 

Cl=15pF - 
(SEE NOTE A)/^ 

- (SEE NOTE B) 


PARAMETER MEASUREMENT INFORMATION 

INPUT 

<SEE NOTE C) 10% 1 


FIGURE 1~LOAD CIRCUIT 
FOR SWITCHING TIME MEASUREMENT 


1.3 V 


LOAD 
INPUT 
(SEE NOTE C) 

OUTPUT 



^ <10 NS 


' tsetup 

S 


\ 1.3Vyf90% 

X 10%^ : _ 


<10 NS 


3V 

OV 

•3V 

OV 

VOH 

VoL 


FIGURE 2~DATA SETUP TIME VOLTAGE WAVEFORMS 


See waveform sequences in Figures 4 through 7 for 
propagation times from a specific input to a specific 
output. For simplification, pulse rise times, reference 
levels, etc., have not been shown In Figures 4 through 7. 


FIGURE 3- GENERAL VOLTAGE WAVEFORMS 
FOR PROPAGATION TIMES 


<10NS-^ ‘-^<10 NS 

,1 II 



3V 

OV 

Vqh 

VOL 

Vqh 

VoL 



NOTES: 

A. Cl includes probe and jig capacitance. 

B. All diodes are 1N3064. 

C. The input pulses are supplied by generators having the following characteristics: Zout ~ 50n, duty cycle < 50%, PRR < 1MHz. 


LOAD 







ANY DATA tNt»UT J~i | i F 1 


„ 

CORRESPONDING L_ 

! r~ 

■~n 

\ r- 

1 

Q OUTPUT 

i • 

tPLH 


1 1 

tPLH — ; 

1 1 

->1 tPHL 


NOTE D: Conditions on other inputs are irrelevant. 

FIGURE 4-LOAD TO OUTPUT AND DATA TO OUTPUT 


LOAD “U 


DOWN/UP 

^ r 


"T 

I 

— ' — 

CLOCK 

^ 1 1 1 ! 

• 1 1 


1 

— 

ENABLE G 

— 1 1 i ! 


1 

1 



*PHL— { 1— — { 1— *PLH tpHL— { 1 


— J 

!— *PLH 

RIPPLE CLOCK 

— ^ \ — n 

L 

1 

1“ 


tPLH -H 1 

r- 

1 


MAX/MIN 

1 J 



NOTE E-. All data inputs are low. 

FIGURE 5-ENABLE TO RIPPLE CLOCK, CLOCK TO RIPPLE CLOCK, DOWN/UP TO MAX/MIN 
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Synchronous BCD Decade Up/Down Counter 25LS192 

Synchronous 4-Bit Binary Up/Down Counter 25LS193 

PARAMETER MEASUREMENT INFORMATION (Continued) 


LOAD 1 r 


U 

DATA INPUTS 

JT 





DOWN/UP 






COUNT 

OUTPUTiS) 

If— — 

tPLH 

y »PHL 

UNDER TEST 1 

■ 1 ~ 

1 

ENABLE* LOW 



NOTES: 

F. To test Qa, Qg, and Qp outputs of 25LS190: Data inputs A, B, and C are shown by the solid line. Data input D is shown 
by the dashed line. 


G. To test Qp output of 25LS190: Data inputs A and D are shown by the solid line. Data inputs B and C are held at the low 
logic level. 

H. To test Qa, Qq, Qq, and Qp outputs of 54LS191 : All four data inputs are shown by the solid line. 


FIGURE 6-CLOCK TO OUTPUT 


LOAD 1_J |_J 


DATA A 


DATA B^C, AND D 
(SEE NOTE J) 


DOWN/UP 


COUNT 

“LT 

LT — “ 

~~Lr , — 

■L 



—1 1— tPLH 

— i tpHL 

-*| r- *PLH 


j— *PH|. 


I I ' f 

MAX/MIN^^ _J [ 


ENABLE * LOW 

NOTE I: ^ 

Data inputs B and C are shown by the dashed line for the 25LS190 and the solid line for the 25LS191 : Data input D is shown 
by the solid line for both devices. 

FIGURE 7-CLOCK TO MAX/MIN 
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25LS190 Synchronous BCD Decade Up/Down Counter 

25LS191 Synchronous 4-Bit Binary Up/Down Counter 


FEATURES 

■ Separate clock inputs for count-up, count-down 

■ Asynchronous parallel load and clear 

■ Cascadable 

■ Hlghei* speed compared to 9LS/54LS and 9LS/74LS 

■ 8mA sink current over full military temperature . 
rahge 

■ 50mV improved Voj^ compared to 9LS/74LS 

■ 440iuA source current 

■ 100% reliability assurance testing in compliance with 
MIL-STD-883. 

DESCRIPTION 

These monolithic circuits are synchronous reversible (up/ 
down) counters having a complexity of 55 equivalent gates. 
The 25LS192 is a BCD counter and the 25LS193 is a 
4-bit binary counter. Synchronous operation is provided 
by having all flip-flops clocked simultaneously so that the 
outputs change coincidently with each other when so 
instructed by the steering logic. This mode of operation 
eliminates the output counting spikes which are normally 
associated with asynchronous (ripple-clock) counters. 

The outputs of the four master-slave flip-flops are triggered 
by a low-to-high-level transition of either count (clock) 
input. The direction of counting is determined by which 
count input is pulsed while the other count input is high. 

All four counters are fully programmable; that is, each 
output may be preset to either level by entering the desired 
data at the data inputs while the load input is low. The 
out|Dut will change to agree with the data inputs indepen- 
dently of the count pulses. This feature allows the counters 
to be used as modul6-N dividers by simply modifying the 
count length with the preset inputs. 

A clear input has been provided which forces all outputs to 
the low level when a high level is applied. The clear function 
is independent of the count and load inputs. The clear, 


count, and load inputs are buffered to lower the drive 
requirements. This reduces the number of clock drivers, 
etc., required for long words. 

These counters were designed to be cascaded without the 
need for external circuitry. Both borrow and carry outputs 
are available to cascade both the up- and down-counting 
functions. The borrow output produces a pulse equal in 
width to the count-down )nput when the counter under- 
flows. Similarly, the carry output produces a pulse equal 
in width to the count-down input when aq overflow condi- 
tion exists. The counters can then be easily cascaded by 
feeding the /borrow and carry outputs to the count-down 
and count-up inputs respectively of the succeeding counter. 


PIN-OUT DIAGRAM 




Recommended Operating Conditions 


Supply vPitage, Vcc 


High-level output current, Iqh 


Low-level output current, Iql 


Count frequency, fcount 


Width of any input pulse, tw 


Data setup time, t^tup (see Figure 1) 


Data hold time, thoid 


Operating free-air temperature range, T^ 


Military 


Commerclai 


Min Norn Max | Min | Nom | Max 



5.25 V 


-440 mA 


8 mA 


25 MHz 



^3 
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Synchronous BCD Decade Up/Down Counter 25LS192 

Synchronous 4-Bit Binary Up/Down Counter 25LSid3 


LOGiC DIAGRAM 
25LS192 



/ 
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25LS192 

Synchronous. BCD Decade Up/Down Counter 

25LS193 

Synchronous 4-Bit Binary Up/Down Counter 







o 

o 

D 

“D 

C 

O 

O 



C 

O 

0 


>1 

cd 

DC 


Synchronous BCD Decade Up/Down Counter 25LS192 

Synchronous 4^Bit Binary Up/Down Counter 25LS193 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 

Test Conditions* 

Military 

Commercial 

Unit 

Min 

Typ** 

Max 

Min 

Typ** 

Max 

VtH 


2 



2 

■i 


V 

V,L 




0.7 



KOI 

V 

V| 

Vcc=MIN, I| = -18 



-1.5 



-1.5 

V 

VoH 

Vcc=MIN, V,h=2V, 

V|L=V|Lmax, 

2.5 

3.4 


2.7 ' 

3.4 


V 

Vql 

Vcc=MIN, V|h=2V, 

V|L=V|Lmax 



0.25 

0.40 


0.25 

0.40 

V 

IOL“8mA 


0.30 

0.45 


0.30 

0.45 

ll 

Vcc=MAX, Vi=7V 



0.1 



0.1 

mA 

l|H 

Vcc=MAX, Vi=2.7V 



20 



20 

HA 

l|L 

Vcc=MAX, V,=0.4V 



-0.4 



-0.4 

mA 

•os+ 

Vcc=lVlAX 

-15 


-85 

-15 


-85 

mA 

•cc^t 

Vcc=MAX 


19 

34 


19 

34 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vcc “ 5V, Ta = 25° C. 

1 Not more than one output should be shorted at a time. , 

^'I’lCC measured with all inputs grounded and all outputs open. 


Switching Characteristics, = 5V Over Recommended Free-Air Temperature Range 


Parameters 

From 

(input) 

To 

(output) 

+2S°C 

Unit 

Min 1 Typ 1 Max 

Test Conditions: C^ = 15pF, = 2kft (See Fig. 1 & 2) 

^max 



25 

35 


MHz 

tPLH 

Count-up 

Carry 


9 

18 

ns 

tPHL 


17 

24 

tPLH 

Count-down 

Borrow 


9 

18 

ns 

tPHL 


17 

24 

tPLH 

Either Cbunt 

Q 


19 

30 

ns 

tPHL 


20 

32 

tPLH 

Load 

Q 


22 

33 

ns 

tPHL 


29 

40 

tPHL 

Clear 

Q 


23 

33 

ns 
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25LS192 


Synchronous BCD Decade Up/Dbwn Counter 


25LS193 


Synchronous 4^Bit Binary Up/Down Counter 


PARAMETER MEASUREMENT INFORMATION 




CLEAR 

PULSE 

GENERATOR 
(See Note A) 


DATA 

PULSE 

GENERATOR 
(See Note A} 


LOAD 

PULSE 

GENERATOR 
(See Note A( 


>UP 


>OOWN 

BORROW 

A 

CARRY 

B 

. < 
O 

C 

Qb 

D ^ 

Qc 

CLEAR 

o 

o 

LOAD 

_J 


r 


-OPEN I 

-open! 


m 


iT 


:«L 

^ M W W 


Cl 

(See Note B) 


1 

LOAD CIRCUIT 1 

„__J 

1 

LOAD CIRCUIT 2 


“1 

(Same at Load Circuit t) 

j 

r 



-1 

1 

LOAD CIRCUIT 2 

1 

(Same at Load Circuit 1 ) 

1 

1 

H 

L 

, LOAD CIRCUIT 4 

"l 

(Same at Load Circuit 1i 

1 



A. The pulse generators have the following characteristics: Zout “ 5012 and for the data pulse generator PRR < BOOKHz, duty cycle == 
50%; for the load pulse generator PRR Is two times data PRR, duty cycle = 50%, 

B. Cl includes probe and jig capacitance. 

C. Diodes are 1 N3064. 

D. tf and tf < 7 ns. 

FIGURE 1 — CLEAR, SETUP, AND LOAD TIMpS 
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Synchronous BCD Decade Up/Dpwn Counter 25LS192 

Synchronous 4-Bit Binary Up/Down Counter 25LS193 


PARAMETER MEASUREMENT INFORMATION (Continued) 


OOTniTS 




NOTES: 

A. The pulse generator has the following characteristics: PRR < 1MHz, Zoy^ = 5012, duty cycle = 50%. 

B. includes probe and jig capacitance. 

C. Diodes are 1N3064. 

D. Count-up and count-down pulse shown is for the 25LS193 binary counter. Count cycle for 25LS192 decade counter is 1 through 10. 

E. Waveforms for outputs Qa, 3*^cI Qq are omitted to simplify the drawing. 

F. tr and tf < 7ns. 

FIGURE 2-FROPAGATION DELAY TIMES 
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25LS192 

25LS193 


Synchronous BCD Decade Up/Down Counter 
Synchronous 4-B|t Binary Up/Down Counter 


TYPICAL CLEAR, LOAD, AND COUNT SEQUENCES 
25LS192 


Illustrated below is the following sequence: 



1. Clear outputs to zero. 

2. Load (preset) to BCD seven. 

3. Count up to eight, nine, carry, zero, one, and two. 

4. Count down to one, zero, borrow, nine, eight, and seven. 


CLEAR n 


LOAD ^ ~1_J 



NOTES: 

A. Clear overrides load, data, and count inputs. 

B. VVhen counting up, count-down input must be high; when counting 
down, count-lip input must be high. 
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3. Count up to fourteen, fifteen, carry, zero, one, and two. 

4. Count down to one, zero, borrow, fifteen, fourteen, and 
thirteen. 

CLEAR n 

I ! . 

LOAD ' i i Ip ^ ~ 


^AYTHfONJ 
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COUNT — 
UP 

COUNT — 
DOWN 

"QaI 

Ob ~ 

OUTPUTS S _ 

<^c_ 

CARRY ““ 

BORROW “ 

SEQUENCE 

ILLUSTRATED 


15 0 1 

-COUNT UP — 


CLEAR PRESET 


1 LJ 

I 1 0 15 14 M 

H— COUNT DOWN H 


NOTES: 

A. Clear overrides load, data, and count inputs. 

B. When counting up, count-down input must be high; when counting 
down, count-up input must be high. 
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I 25 LS 194 A 4-Bjt Universal Shift Register 


FEATURES 

■ Higher speed compared to 9LS/54LS and 9LS/74L$ 

■ 8mA sink current over full military temperature ; 
range 

■ 50mV improved Vql compared to 9LS/74LS 

■ 440//A source current 

■ 100% reliability assurance testing in compliance with 
MIL-STD-883. 

DESCRIPTION 

This bidirectional shift register is designed to incorporate 
virtually all of the features a system designer may want in a 
shift register. The circuit contains 46 equivalent gates and 
features parallel inputs, parallel outputs, righ^-shift and left- 
shift inputs, operatIng-mode-contrOl inputs, and a direct 
over-riding clear line. The register has four distinct modes 
of operation, namely: 

Parallel (broadside) load 
Shift right (in the direction toward Qq) 
Shift left (in the direction Qq toward Q^) 
Inhibit clock (do nothing) 

Synchronous parallel loading is accomplished by applying 
the four bits of data and taking both mode control inputs, 
SO and SI, high. The data are loaded into the associated 
flip-flops and appear at the outputs after the positive 
transition of the clock input. During loading, serial data 
flow is inhibited. . , 

Shift right is accomplished synchronously with the rising 
edge of the clock pulse when/ SO is high and Si is low. 
Serial data for this^mode is entered at the shift-right data 


input. When SO is low and S1 is high, data shifts left 
synchronously and new data is entere(fl at the shift-left 
serial input. Clocking of^ the flip-flop is Inhibited when 
both mode control inputs are low. 


PIN-OUT DIAGRAM 





FUNCTION TABLE 



H = high level (steady state) 

L = low level (steady state) 

X = irrelevant (any Input, including transitions) 
t = transition from low to high level 
a, b. c, d the levei of steady-state input at inputs A, B, C, 
or D. respectively. 

Qao* Qbot Qco« 2Qoo ~ the level of Q^, Qb* Qc» or Q^, 
respectively, before the indicated steady-state input 
conditions were esjtablished. 

O^n. Osn, Qcn1 Qor, ~ the Isvel of Qa, Qb. Qc. respectively, 
before the most-recent t transition of the clock. 
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4-Bit Universal Shift Register 



25LS194A 


% 



cr 


Recomtnended Operating Conditions 



Military 

Commercial 

Unit 

Min 

Nom 

Max 

Min 

Nom 

Max 

Supply voltage, V^c 

4.5 


5.5 

4.75 

5 

5.25 

V 

High-level output current, Iqh 




mm 


-440 

/iA 

Low-level output current, Iql 




Bi 


8 

mA 

Clock frequency, fdock 

0 


35 

0 


35 

MHz 

Width of clock or clear pulse, t^ 

20 



mm 



ns 

Setup time, tgetup " 

Mode control 

30 



■ESI 



ns 

Serial and parallel data 

16 



16 



ns 

Clear inactive-state 

' 18 



18 

B 


ns 

Hold time at any input, thoid 

0 



0 



ns 

Operating free-air temperature, 

-55 


125 

0 


70 

°c 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 

Test Conditions* 

Military 

Commercial 

Unit 

Min 

Typ** 

Max 

Min 

Typ** 

Max 

V|H 


2 



2 



V 

V|L 




0.7 



0.8 

V 

V, 

Vcc=MIN, l| = -18mA 



-1.5 



-1.5 

V 

Vqh 

Vcc=MIN, V,h=2V, 

V|L=V|Lmax, loH = — 440mA 


3.5 


m 

Q 


V 

Vql 

Vcc=MIN, V|h= 2V, 
V|L=V|Lnnax 

>OL”4mA 


0.25 

0.40 


0.25 

0.40 

V 

IOL~8mA 


0.30 

0.45 


0.30 

0.45 

l| 

Vcc=MAX, V|=7V 



0.1 



0.1 

mA 

l|H 

Vcc=MAX, V|=2.7V 



20 



20 

nA 

l|L 

Vcc=MAX, V|=0.4V 



-0.4 



-0.36 

mA 

los^ 

Vcc=MAX 

-15 


ESI 

-15 



mA 

Icctt 

Vcc=MAX 


15 

23 


12 

23 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vcc “ 5V, = 25° C. 

fNot more than one output should be shorted at a time. 

ttWith all outputs open, inputs A through D grounded, and 4.5V applied to SO, S1 , clear, and the serial inputs, Iqc tested with a momentary 
GND, then 4.5V, applied to clock. 
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25LS194A 

Switching Characteristics, = 5V Over 
Recommended Free-Air Temperature Range 



4-Bit Universal Shift Register 


■ 


TYPICAL TIMING SEQUENCES 


ciocKjxnJTJTJlJlJlJ^^ 

MODE ^ 1 1 


CONTROLS : 
INPUTS 

CLEAR ■ 


SERIAL (R, 
DATA \ 


PARALLEL! B. 
DATA ] c 

inputs 


CS 


1 t i- SHI FT RIGHT— I 
CLEAR LOAD 


-INHIBIT— 1 

CLEAR 


PARAMETER MEASUREMENT INFORMATION 


TEST TABLE FOR SYNCHRONOUS INPUTS 


OUTPUT 9 

0 ^CC 

DATA INPUT 



OUTPUT TESTED 



< 

FOR TEST 

SI 


(SEE NOTE E) 

FROM 

1 

\ 

A 

4.5 V 

4.5V 

QAattp+1 

OUTPUT — 

-Hh- 

♦ W M W 1 

B 

4.5 V 

4.5 V 

Qe^ttn+i 

UNDER 


(See Noted) 

C 

4.5 V 

4.5 V 

Qcattn+1 

TEST 


(Spe Note B) 

D 

4.5 V 

4.5 V 

Qoa^'n+I 




L Serial Input 

4.5 V 

0 V 

QAa*tn+4 

LOAD FOR OUTPUT UNDER TEST 1 

R Seriar Input 

0 V 

4.5 V 

Qq a* *n+4 


i 


CLEAR 


CLOCK 


DATA 
INPUT 
ISEE TEST 
TABLE) 


OUTPUT Q 



VOLTAGE WAVEFORMS 


3V 

OV 

3V 

OV 

3V 

OV 

VOH 

VoL 


NOTES; 

A. The clock pulse generator has the following characteristics: Z^yt^ SO O and PRR < 1 MHz, 15ns 

and tf < 6 ns. When testing 

B. C^ includes probe and jig capacitance. 

C. AHdiodesare1N3064or 1N916. . 

D. A clear pulse is applied prior to each test. 

E. Vref*1.3V. 

F. Proplagation delay times ftp tpH^) are measured^at tn-Fi . Proper shifting of data is verified 

at tfi +4 with a functional test. 

G. tn * bit time before clocking transition. 

tn +1 ® after one^clocking transition. 

tR +4 * bit time after four clocking transitions. 
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Raytheon Semiconductor 



4-Bit Pardllet-Access Shift Register 25lsi95a 


FEATURES 

■ Higher speed compared to 9LS/54LS and 9LS/74LS 

■ 8mA sink current over full military temperature 
range 

■ 50mV improved Vql compared to 9L8/74LS 

■ 440mA source current 

■ 100% reliability assurance testing in compliance with 
MIL-STD-883 

DESCRIPTION 

This 4-bit register features parallel inputs, parallel outputs, 
J-K serial inputs, shift/load control input, and a direct over- 
riding clear. All inputs are buffered to lower the input drive 
requirements. The register has two modes of operation: 
Parallel (broadside) load 
Shift (in the direction toward Qq) 

Parallel loadihg is accomplished by applying the four bits 
of data and taking the shift/load control input low. The 
data is loaded into the associated flip-flop and appears at 
the outputs after the positive transition of the clock input. 
During loading, serial data flow is inhibited. 

Shifting is accomplished synchronously when the shift/load 
control^ input is high. Serial data for this mode is entered at 
the J-K iriputs. These inputs permit the first stage to per- 
form as J-K, D-, or T-type flip-flop as shown in the function 
table. 


PIN-OUT DIAGRAM 



FUNCTION TABLE 



H = high level (steady state) 

L = low level (steady state) 

X = irrelevant (any input, including transitions) 
t = transition from low to high level 
a, b, c, d = the level of steady-state input at A, B. C, or D, 
respectively, 

^AO’ ^BO' ^CO' ^DO ~ 

respectively, before the indicated steady-state Input 
conditions were established. 

^An' ^Bn' ^Cn ~ •®''®* ^A' Pb» o*' •'espec- 

tively, before the most-recent transitiori of the clock. 
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25LS195A 4-Bit Parallel-Access Shift Register 


TYPICAL TIMING SEQUENCES 





Recommended Operating Conditions 



Mimaiy 

Commercial 

Unit 

Min 

Nom 

Max 

Min 

Nom 

Max 

Supply voltage, Vcc 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

High-level output current, Iqh 



-440 



-440 

UiA 

Low-level output current, Iql’ 



4 



8 

mA 

Clock frequency, fdock 

0 


35 

0 


35 

MHz 

Width of clock pulse, tw(ciock) 

18 



18 



ns 

Wi?Jth of clear input pulse, twtclear) 

20 



20 


' 

ns 

Setup time, tsetup ^see Figure 1) 

Shift/load 

25 



25 



ns 

Serial and parallel data 

15 



15 



Clear inactive-state 

20 



25 



Shift/ioad release time, treiease (see Figure 1) 



0 



0 

ns 

Serial and parallel data hold time, thoid (see Figure 1) 

0 



0 



ns 

Operating free-air temperature, Ta 

-55 


125 

0 


70 

°c 


Switching Characteristics, Vcc * SV Over 

Recommended Free-Air Temperature Range 


Parameter 

+25X 

Unit 

Min 1 Typ Max 

Test Conditions; C^^ = 15pP, = 2ica (See Fig. | 

^max 

35 

45 


MHz 

tpHL C(ear to Output 


27 

35 

ns 

tpLH Clock to Output 


13 

21 

ns 

tpHL Clocl^ to Output 


15 

22 

ns 
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Raytheon Semi 


4-Bit Parallel-Access Shift Register 


25LS195A 



Electrical Characteristics Over Recoihmendeci Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 


Test Conditions* 


Military 





Commercial 


Min Typ** Max 



Vcc“MIN, l|--18mA 


Vcc=MIN, V,h=2V, 
V|L=V|Lmax, 


Vcc=MIN, V|h=2V, 
V|L=YlLmax 


Vcc=MAX, V|=7V 


Vcc=MAX, V,=2.7V 


mm 


loL~^nnA 


loL^SmA 




0.25 0.40 


Vcc=MAX, V|=0.4V 


Vcc=MAX 


Vcc=IVIAX 


0.1 


20 


0.36 mA 


hH 


IL 




*For conditions shown as MllSI or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vcc = 5V, = 25° C. 

tNot more than one Output should be shorted at a time. _ 

ttWith all outputs open, shift/load grounded and 4.5V applied to the J, K, and data inputs, Iq(^ is measured by applying a momentary ground, 
followed by 4.5V, to clear and then applying a momentary ground, followed by 4.5V to clock. 

PARAMETER MEASUREMENT INFORMATION 

OUTPUT VCC 


FIGURE 1 


FROM OUTPUT 
UNDER test" 


7^ Cl 15 pF 
I (See Note B) 


CLOCK 1.3V- 


DATA 

(SEE NOTE G). 


SHIFT/LOAD 


LOAD FOR OUTPUT UNDER TEST 
— lyvlclear) 


^ i.3v j \ ^i.3v y 
u 1/ !-— 




|•-*setu^- 


y — 

l/l.3V 

4-^ OV 

►1— ^release 


:i.3v /i.avj 


:1.3V /1.3V 


tpHL- 


KtpLH*^ 




ASSOCIATED -^ Vl — ^ ' ''OH 

OUTPUT Q \ ■**3V X1.3V \l.3V 

\_ — / > VoL 

VOLTAGE WAVEFORMS 

NOTES: 

A. The clock pulse generator has the following characteristics: 50 12 and PRR < MHz, t^ <15 ns, and tf < 6 

ns. When testing fmax» clock PRR. 

B. Cl. includes probe and jig capacitance. 

C. All diodes are 1N3064. / 

D. A clear pulse is applied prior to each test. 

E. Propagation delay times (tpLH ^PHL^ measured at tn+‘|. Proper shifting of da^a is Verified at tn+4 with a 

functional test. , 

F. J and K are tested the same as data A, B, C, and D inputs except that shift/load input remains high. 

G. tp = bit time before clocking transition, 
tn+i = bit time after one clocking transition. 
tn-f4 = bit time after four clocking transitions. 
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25LS258 25LS257 


Quadruple 2-Line-T d-l -Line 
Multiplexers With Three-State Outputs 


FEATURES 

■ Higher speed compared to 9LS/54LS and 9LS/74LS 

■ 8mA sink current over full military temperature 
range 

■ 50mV improved Vol compared to 9LS/74LS 

■ 440iLtA source current 

■ 100% reliability assurance testing ih compliance with 
MIL-STD-SSa. 

DESCRIPTION 

These data selectors/multiplexers select a 4-bit word from 
one of two sources and present it at the four outputs. 
The 25LS257 presents true data; the 25LS258 presents 
inverted data. With Output Control HIGH, the outputs are 
forced to a high impedance state. 


Function tabue 


INPUTS 1 

OUTPUT V 

OUTPUT 

control 

SELECT 

A 

B 

LS257 

LS258 


■■ 

mm 

■91 




WM 








■■ 









HBH 


■i 



hHII 


H - high level, L low level, X irrelevant, Z high impedance (off) 

Low level at S selects A inputs. 

HigI) level at S selects 6 inputs. 


PIN-OUT DIAGRAMS 


25LS257 


Sc ||«»UTS INPUTS 

^.^inwjTjv-PinruT 
Vcc.SS 4A 4B 4Y 1 a 3B 3Y 


g 4A 4B 4Y 3A 38 


1A 18 1Y ?A ?B ‘ ?Y 


SELECT lA 18 1Y 2A 28 2Y GNO 
'"^UTPUf-^OUTPUT 
INPUTS INPUTS 


14 13 12 11 10 



2 3 4 5 6 

Die Size .047 x .066 


25LS258 


S.fe INPUTS INPUTS 


Jg 


-- ^^UTPUT^^OUTPUT 
Vcc oS 4A 4B 4Y 1a 3B 3Y 

liI](iI]®[i^[i2]OT]0^[9] 

pi- 


4A , 48 1Y 3A 


lA 18 1Y ?A ?B ?Y 

1 


dnuaa®®®® 

SELECT 1A IB 1Y 2A 2B 2Y GND 
^"^UTPUT^^^OUTPUT 
INPUTS INPUTS 


.14 :13 12 11 10 



2 3 4 5 6 

Die Size .047 x .066 
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DIGITAL 


Quadruple 2-Line-To-1^Lihe 

Multiplexers With Three-State Outputs 25LS257 25LS258 





359 


IC MASTER 1977 




























Ouadruple 2-Line-To-1-Line 
25LS2^7 25LS258 Multiplexers With Three-State Outputs 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 

Test Conditions* 

Miiitary 

Commerciai 

Unit 

Min 

Typ** 

Max 

Min 

Typ** 

Max 

V,H 


2 



2 



V 

V|L 




0.7 



0.8 

V 

V| 

Vcc=MIN, ir-t8mA 



-1.5 



-1.5 

V 

Vqh 

Vcc=MIN, V|h=2V, 

V|L=V|Lmax, Iqh=MAX 

2.4 

m 


2.4 

3.1 

■ 

V 

VoL 

Vgc=MIN, V,h=2V, 

V|L=V|Lmax 



0.25 

0.40 


0.25 

0.40 

V 



0.30 

0.45 


0.30 

0.45 

loZH 

Vcc^MAX, V|h=2V 

Vo=2.4V 

■ 

■ 

20 


■ 

20 

fiA 

Iqzl 

, Vcc=MAX; V|h=2V, 

Vo=0.4V 

■ 

■ 

-20 

■ 

■ 

-20 

fxA 

■ 

S input 

Vcc^MAX, V|=7V 



0.2 



0.2 

mA 

Any other 



0.1 



0.1 

hH 

S Input 

Vcc=MAX, V|=2.7V 



40 



40 

juA 

Any other 



20 

mm 


20 

l|L 

S input 

Vcc=MAX, V|=0.4V 



■Bia 



mm 

mA 

Any other 



-0.4 



-0.4 

lost 


Vcc=MAX X 

-15 


-85 

-15 

mm 

-85 

mA 

•cctt 

All outputs 
high 

Vqg— MAX ^ 

25LS257 


5.9 

10 0 

Bl 

5^9 

10.0 

mA 

i 

All outputs 

low 

■ 

8.2 

13.5 

■ 

9.2 

13.5 

All outputs 

off 

H 

10 

15.3 

■ 

10 

15.3 

AH outputs 
high 

25LS258 

■ 

4.1 

8.0 

■ 

4.1 

8.0 

Ail outputs 

low 

■ 

6,2 

11.0 

■ 

6.2 

11.0 

All outputs 

off 

■ 

7.0 

11.2 

■ 

7.0 

11.2 


•For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions fbr the applicable 
device type. 

••All typical values are at Vcc = 5 V, Ta = 25° C. 
tNot more than one output should be shorted at a time. 

tticc measured with all outputs open and all possible inputs grounded while achieving the stated output conditions. 



i 
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Raytheon Semiconductor 


Quadruple 2-Line-To-1 -Line 
Multiplexers With Three-State Outputs 


25LS258 25LS257 


Switching Characteristics, V„ « 5 V,Ta = 25°C 

_ . m Fr<?m To 

Parameter il (Input) routout^ I ro... 


To 

(output) 


Test Conditions: C|^ » 15pF, » 2kn 

■4^ 25LS257 Data 

tpHL 

25LS258 Data 

tpHL 

-P=^ 25LS257 ' Select 

tpHL 

4^ 25LS258 Select 

tPHL ; 

tZH oci OOC-, Output 

tzL Control 

tZH o#-. Output 

-■r— - 25LS258 ^ , 

tZL ContrpI 

Test Conditions: C^ = 5pF, = 2kii 
tuz Output ~ 

— 25LS257 Control 

tHZ Ciutput 

25LS258 I I 


+25»C 

Min I Typ I Max 



6 

12 


7 

12 


8 

12 


5 

12 


12 

18 


12 

18 


12 

18 


10 

18 


10 

18 


10 

16 


10 

18 


11 

18 


ftpLH propagation delay time, low-to-high-level output 
tpHL “ propagation delay time, high-to-low-level output 
tzH * output enable time to high level , 

tzL “ output enable time to low level 
tHZ * output disable time from high level 
tLZ ~ output disable time from low level 
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25LS299 


8-Bit Universal Shift/Storage Register 


FEATURES 

■ Four operational modes 

■ Three-state outputs 

■ Common Input/output pins 

■ Cascadabie shifting 

■ Advanced Low-Power Schottky processing 

■ 100 % reliability assurance testing in compliance with 
iVIIL.STD-883 

DESCRIPTION 

The 25LS299 is an 8 -bit universal shift/storage register with 
3-state outputs. Four modes of operation are possible— 
Hold (store), shift left, shift right and load data. 

Parallel toad inputs and register outputs are multiplexed to 
reduce the number of package pins. Separate continuous 
outputs are also provided for flip-flop Qoand Q 7 . These 
devices can be cascaded to N- 8 it words. 

The 25LS299 has a typical shift frequency of 50 MHz; and 
is packaged in the standard 20-pin DIP package. 

A separate active-LOW asynchronous clear input forces all 
flip-flops to the LOW state whenever this clear input is 
LOW. 


PIN-OUT DIAGRAM 




LOGIC DIAGRAM 

S1 So 
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Raytheon Semiconductor 


8-Bit Universal Shift/Storage Register 


Itecommencled Operating Conditions 


25LS299 



Military 


Commercial 


Min I Mom | Max | Min | Mom | Max 


Supply Voltage, Vcc 


High-Level Output Current, Iqh 


Low-Level Output Current, Iql 


Operating Free- Air Temperature, Ta 




Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Notedl 


Parameter 


Test Conditions* 


Guaranteed input logical HIGH voltage 
for all Inputs 


Guaranteed input logical LOW voltage 
for all inputs 


Vcc=MIN., Ills, =-18mA 


Vcc=IVIIN., loH= “440 mA 

V|N =V,H or Vql. 


Military 


Min |Typ** 


Comdrcial 


Min Typ** Max 


So 

,Si 

All 

Others 

So. 

Si 

All 

others 

So. 

Si 

All 

others 



Qn, Q 7 


DYo,DY7 


Iql = 4.0mA 


Iql ~ 8.0mA 


Vcc=MAX., V,N =5.5V 


Vcc =MAX., V,N = 2.7V 


Vcc=MAX., V||s,^ Q.4V 


Vcc=MAX. 


Vcc =MAX., See Note 3 


Vcc =MAX., See Note 4 


Not^s: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable 
device type. 

2. Typical limits are at Vcc * 25®C ambient and maximum loading. 

3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second. 

4. Ice •" measured with clock input HIGH and output controls HIGH. 


^RAYTHEON^ 
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25LS299 


8-Bit Universal Shift/Storage Register 
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Master Selection Guide 








INTERFACE 

The Master Selection Guide provides sufficient informa- 
tion to make initial product selections, to lead you to a 
group of device numbers and manufacturers’ names. It 
enables you to find the products which are most appro- 
priate to fulfill your major requirements and then pro- 
vides data for many of the more important products. 

All devices that appear in this section, both in the initial 
selection guide and in the data pages, are included in 
the Part Number and Product Indexes. These index list- 
ings iead to the page and the line on that page where 
each device appears. 

In the Interface Section the selection parameters differ 
drastically for each category; therefore, each has its own 
format. The analog to digital converter category has two 
formats; one for binary output devices and another for 
decimai units. Some of the products in this section, pri- 
mariiy analog to digital and digital to analog converters, 
are hybrids; the ones listed are those packaged to be 
compatible with IC’s. 

This section is not complicated by reference to package 
styles; the package style suffixes are usuaily deieted. 
For more information on each companies’ suffixes, see 
the Part Number Guide. Throughout the Master Seiec- 
tion Guide, each fuil miiitary temperature range (— 55°C 
to 125°C) device is indicated by a dagger (t) before the 
manufacturer’s name. Manufacturers’ names are nor- 
maily Spelied out; however, a few are abbreviated and 
the abbreviations are expiained on page 144. 


Category 

Anaiog Switches 

Page 

Switches with Drivers 

363 

Switches without Drivers 

368 

Muitiplexers 

370 

Drivers 

372 

Anaiog to Digital Converters 


Binary Output 

373 

Decirnai Output 

375 

Digitai to Analog Converters 

376 

Display Drivers 

380 

Errpr Checking Circuits 

383 

Keyboard Encoders 

383 

Line Circuits 


Drivers 

385 

Receivers 

388 

Transceivers 

392 

Memory and Peripheral Drivers 

394 

Sense Amplifiers 

397 

Serial Transmitters-Receivers 

399 

Detailed Product Information 
provided by: 


American ‘Microsystems Inc. 

400 

Analog Devices 

416 

Harris Semiconductor 

432 

National Semiconductor 

435 

Siliconix 

502 

The manufacturers listed above are pro- 

viding detailed information on 

their latest 

and most significant products. They have 
made this investment to help you. Some 

chose not to. 


ff you want to see more data in future edi- 
tions, tell the manufacturers through their 

salesmen and distributors. 



362 


© 1C MASTER 1977 


MASTER SELECTION GUIDE 


INTERFACE— Analog Switches 


to 


20 


30 


40 


50 


ON Analog 

^ Switch Resistance Signal Supply 

Function Type 25‘*C.Q Range, V Voltage 

Device Source 

ON Analog 

Switch Resistance Signal Supply 

Function Type 26*C,fl Range, V Voltage 

Device Source 

Switches with Drivers 


Switches with Drivers (Cont’d) 

) 

SPST CMOS 75 ±11 ±15,5 

1109 DDC 

Ht5040-2 t Harris (433) 

HI5040-5 Harris (433) 

iH6040C Intersil 

IH5040M t Intersil 

2xSPST JFET 10 -7.5 to 15 (Cont’d) 

DG180B / Slliconix 

±10 -18.12 

-20,10,5 

DGI 4 IA f Intersil 

IH5005 . f Intersil 

AM0141 f National 

AM0141C National 

DG141A fSlllconif 

DG180A f Slliconix 

DG180B Siliconix 

JFET 6 -5to4 ±15,5 

CAG10A tTeledyneQ 

-5 to 10 ±15 

CAG6 t Teledyne C 

10 -5to4 ±15,5 

CAG10C fTeledyneC 

>5 to 10 ±15 

CAG6-10 fTeledyneC 

15 ±7.5 ±15 

DG151A f Intersil 

AM0151 f National 

AM0151C National 

DG151A f Slliconix 

15 -10 to 5 ±16,5 

CAG10D tWedynefc 

30 ±5 ±5,5 

CAG10 fTeledyneC 

±8 -18,12 

IH5001 Intersil 

±8 -18,12 

DG141B Intersil 

DG441 Intersil 

DG141B Slliconix 

50 ±8 -18,12 

IH5002 Intersil 

-10to4 ±15,5 

CA610B fTeledyneC 

-lOtoS -15,5 

CAG14 Teledyne C 

20 ±5.5 ±15. 

DG151B Intersil 

DG451A Intersil 

DG151B Siliconix 

60 ±10 ±18,5 

CAG30 fTeledyneC 

PMOS 40-100 ±10 -20,10.5 

DG171A f Slliconix 

30 -6 to 10 -18,15 

CAG24 fTeledyneC 

40-125 ±10 -20.10.5 

DG171B Slliconix 

-7.5 to 15 ±15,5 

DGtSIA f Intersil 

IH181M f Intersil 

DG181A f Siliconix 

A 80-300 ±10 -20,10 

TL610I T1 

TL610M fTI 

100-400 ±10 -20,10 

TL610C Tl 

±10 -18,12 

DG133A f Intersil 

IH5003 f Intersil 

IH500e f Intersil 

,AM0133 f National 

AMP133C National 

DG133A f Slliconix 

2xSPST CMOS 30 ±11 ±15,5 

IH5048C intersll 

IH5048M f Intersil 

50 ±15 ±15,5 

±15 

HI5048-2 tHarris (433) 

HI5048-5 Harris (433) 

DG300A f Slliconix 

DG300B Smconix 

DG300C SiHconix 

DG304A fSllkJOnIx 

DG304B SHIconlx 

PG304C Siliconix 

DG381A tSiOeonix (509) 

PQ381B t sniconix (509) 

OG381C fSdicmiix (509) 

-12.6 to 10 -20.10.-5 

DG181A f Intersil 

IH181M fintersjt 

DGISIA f Siliconix 

;forD/A 

;±10 -20 

^ CDA2-3 fTeledyneC 

35/ ±8 -18,12 

DG433A f Intersil 

50 ±7.5 ±16 

DG152A f Intersil 

AM0162 f National 

AM0152C National 

DG152A f Siliconix 

70 d=i1 ±15 

DG200A f Intersil 

±‘15 ±15 

AD75138 t AD {m] 

HI200-2 t Harris (433) 

DG200A fSjllOonix 

-7.5 to 15 ±15,6 

DG181B Intersil 

IH181C Intersil 

DG181B Slliconix 

75 ±15 ±15,5 

1110 DDC 

Ha041-2 tHdrris (433) 

HI5041-5 Harris (^) 

IH5041C Intersil 

IH5041M f Intersil 

±8 -18,12 

k' ' ' . ' 

DG133B Intersil , 

DG1336 Siliconix 

±10 -18,18 k 

-18,12 

CAG13 fTeledyneC 

CAQ42 f 'Teledyne C 

CAG45A fTeledyneC 
IH5004 Intersil 

80 ±11 ±16 

PG200B lntei|il 

±15 ±15 

AD7513J AD (430) 

AD7513k AD (430) 

HiHTit (433) 

DG200B Siliconix 

DG200C Slliconix 

-12.5 to to -20,10,-5 

DG181B Intersil 

IH181C Intersil 

DG181B Slliconix 

75 ±10 ±15 

TL182M fTI 

JFET 6 -6to 10 -18,15 

bAG27 fJeledyiieC 

-lOtolS ±15,6 

(Cont'd) 

PG182A f Intersil 

IH182M fintereit 

DG182A ' f Slliconix 

10 -6 to 10 -18,15 

CAG27-10 fTele^neC 

-7.5 to 15 ±15,6 

(Cont’d) 

DG180A f Siliconix 


t Military XemperatMre Range (-SSX to 125®C) 

DT' means four terminals With a pair of normally open and norrfially closed contacts. 
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Master Selection Guide 


IC MASTER 

INTERFACE— Analog Switches (Cont’d) 

ON Analog 

Switch Resistance Signal Supply 
Function Type 25“C, 8 Range, V Volta^ Device 

Switches with Drivers (Cont’d) 


2xSPST JFET 


4xSPST CMOS 80 

W 


HI201-5 Harr 

AD751(U AD 

AO7510K AO 

AD75108 tAD 
AD7510DU AD 

AD7510DiK AD 

AD7510DIS tAD 
AD7S11J AO 

AD7511K AD 

AD75118 tAD 
A07511DM AO 

ADTSIIDIK AD 

AD7511DI8 tAD 


175 

±15 

±15 

DG201A 

t Sillconix 

200 

±7.5 

±7.5 

SCL4066S 

SSS 


±15 

±15 

DG201B 

Sillconix 




DG201C - 

Sillconix 

280 

±7.5 

±7.5 

AD7516K 

AD 


I ^ (Cont'd)| 

t Military Temperature Range (-55 ®C to 125®C) 


Switch 
Function Type 


ON Analog 

Resistance Signal Supply 

25*0,8 Range. V Voltage 


Switches with Drivers (Cont’d) 

4xSPST CMOS 280 ±7.5 (Confd) 


-15 to 10 -20,10,-5 OG182A f Intersil 

IH182M t Intersil 

DG182A t Sillconix 

±8 -18,12 DG434A Intersil 

±10 -18,12 DG134A f Intersil 

IH5007 Intersil 

AH0134 tNational 

AH0134C National 

DG134A t Sillconix 


±5.5 

±15 

DG452 

Intersil 



DG152B 

Sillconix 

±8 

-18,12 

DG134B 

Intersil 



DG134B 

Sillconix 

±10 

±15,5 

TL182I 

Tl 



TL182C 

Tl 

-10 to 15 

±15,5 

DG182B 

Intersil 



IH182C 

Intersil 



OG182B 

Sillconix 

-15 to 10 

-20,10,-5 

DG182B 

Intersil 



IH182C 

Intersil 



DG182B 

Sillconix 

-5 to 10 

±15,5 

DGM111A 

t Sillconix 

±10 

-20,10,5 

DGM111A 

t Sillconix 

-5 to 10 

±15 

DGM111B 

Sillconix 

±10 

-20,10,5 

DGM111B 

Sillconix 

±10 

-20,10,5 

DG111 

t Intersil 



DG112 

t Intersil 

±15 

±15 

HI201-2 

t Harris (43S 

±5 

±5 

CDS4016 

tRCA 



CDS4016E 

RCA 


800 

±7.5 

±7.5 

850 

±7.5 

±7.5 


Inverted control 
±7.5 


4xSPST JFET 100 ±10 

Various Combinations of normally on/off 


AD7516T tAD 

F4066BC Fairchild 
F4066BM t Fairchild 
HD4066B-2 f Harris 
HD4066B-9 Harris 


CD4066C 

CD4066M 

SIL4066B 

SIL4066BE 

MC14066BA 

MC14066BC 

CD4066B 

CD4066BE 

HBF4066AE 

N4066A 

SCL4666B 

SCL40^BE 

TC4066 


National 
t National 
t Mitel 
Mitel 

t Motorola 
Motorola 
4 RCA 
RCA 
SGS 

Signetics 

tsss 

SSS 

Toshiba 


±15,0 

(Cont’d) 


AD7516J AD (430] 

AD7516S tAD (430] 70 

SIL4016B t Mitel 
SIL4016BE Mitel 
MC14016BA t Motorola 
MC14016BC Motorola 
SCL4016B tsss 

SCL4016BE SSS 
CM4016A t Solitron 
CM4016AE Solitron 
TP4016A tTI 

TP4316A/4B tTI 80 

TC4016 Toshiba 

F4016C Fairchild 
F4016M t Fairchild 

MEM4016D tGI 

MEM4016P Gl 
CD4016AC National 
CD4016AM tNational 

,CD4016B tRCA . 

CD4016BE RCA 
SCL4016A tsss 90 

SCL4016AE SSS 
CM4016A t Solitron 

CM4016AE Solitron 
CM4116A t Solitron 
CM4116AE Solitron 
SW40ieAE SW 


SCL4416A tsss 

SCL4416AE SSS 

CAM604A t Teledyne C 100 

CAG49 t Teledyne C 

CAG49 t Teledyne C 

CAG50 t Teledyne C 

CAG48A t Teledyne C 

LF 11201 tNational 

LF 11202 tNational 

LF11331 tNational 

LF 11332 tNational 

LF11333 tNational 110 

LF12201 National 

LF13201 National 


Bold face indicates additionai data is provided on the page noted. 
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MASTER SELECTION GUIDE 


INTERFACE— Analog Switches (Cont’d) 


10 


20 


30 


40 


50 


ON 


Switch 


Analog 


Function , Type 

25"C. 0 Range, V 

Voltage 

1 Device 

Source 

SwIlchM with Drivers (Cont’d) 


4XSPST JFET 

250 ±10 

(Cont’d) 

LF12202 

National 




LF13202 

National 




LF12331 

National 




LF13331 

National 




LF12332 

National 




Ll=13332 

National 




LF12333 

National 




LF13333 

National 

PMOS 

100-450 ±10 

-20,10,5 

DG118 

t Intersil 


150-450 ±10 

-20,10,5 

DG172A 

t Siliconix 


150-500' ±i0 

-20,10,6 

DG172B 

Siliconix 


200-600 ±10 

-20.10,6 

AH0015 

t National 




AH0015C 

National 




DG172C 

Siliconix 

4xSPST PMOS 
Common Output 

100-460 ±10 

-20,10 

DG116 

t Intersil 




DG116A < 

t Siliconix 


125-500 ±10 

-20,10 

DG116B 

Siliconix 

5xSPST PMOS 
Common Output 

100-450 ±10 

-20,10 

DG123 

t Intersil 




DG123A 

t Siliconix 



-20,10,5 

DG125 

t Intersil 




DG125A 

tSilieonix 



-20.10 

DG123B 

Intersii 




DG123B 

Siliconix 



-20,10,5 

i:y^125B 

Intersii 




DG125B 

Sificonix 


SPDT^ CMOS 30 ±11 


±15,5 


50 ±15 


±15,5 

±15 


75 


±15 


±15,5 


JFET 6 


-5 to 10 ±15 


10 


±10 


-15,5 


-5 to 10 ±15 


-7.6 to 15 ±15,5 


±10 


-18,12 


-12.5 to 10 -20.10,-5 
{Cortt’d) 


IH5050C 

iH5050M 


Intersil 
t Intersil 


HI505I^2 fHartit 

DG301A 
DG3016 
DG301C 
DG305A 
OQ305B 
DG3b5C 
DG387A 
PQ387B 
DQ387e 


im 

mi 

■t Slliconix 
SWconlx 
Slliconix 
t Slliconix 
Slliconix 
Siliconix 
tSilieonix <509) 
Sttieonix (509) 
$flieoiiix (509) 


CAG7 


t Teledyne C 


CDA23 


tTetedyneC 


CAG7-10 t Teledyne C 


tK3t86A 

0G186B 


t Slliconix 
Slliconix 


DG146A 

AH0146 

AHb146C 

DG146A 


t Intersil 
t National 
National 
Slliconix 


DG186A t Slliconix 


Switch 
Function Type 


ON Analog 
Resistance Signal Suraly 

26®C. Q Range, V Voltage 


Switches with Drivers (Cont’^) 


SPDT^ 


JFET 10 . -12.6 to 10 (Confd) 


15 ±7.6 ±15 


±8 -18,12 


20 ±5.5 ±16 


30 -7.5 to 15 ±15,5 


±10 -18,12 


-12.5 to 10 -20,10,-5 


36 ±8 ±8,12 


50 ±7.6 ±15 


-7.5 to 15 ±6,5 


±8 -18,12 
±15 


-12.5 to 10 -20,10,5 


75 ±10 ±15,5 


-10 to 15 ±15,5 


1111 

tDDC 



-15 to 10 

-20,10,5 

DG1d8A 

t Intersil 

HI5042^2 

tHarrit 

(433) 




IH188M 

t Intersil 

Hi$042-5 

Harris 

(433) 




DG188A 

t Siliconix 

IH6042C 

1H5042M 

intersii 
t Intersil 


80 

±8 

-18,12 

PG443 

intersii 


±10 -18,12 


100 ±6.5 ±15 


±8 ±15 


±10 ±15,5 

±15 

-18,12 


-10 to 15 ±15,5 

(Cont’d) 


t Mllliary Temperature Range <-55®C to 125”C) 

DP meane four terminels with a pair of normally open and normsjly closed contacts. 

ICMASTERt977 


Device 


Source 


DG186B 


Siliconix 


DG161A t Intersil 

AH0161 t National 

AH0161C National 

DG161A Siliconix 


0G146B Intersil 

DG446A intersii 

DG146B Slliconix 


DG461A 

DG161B 


Intersil 

Siliconix 


DG187A 

IH187M 

DG187A 


t Intersil 
t Intersil 
t Siliconix 


DG144A 

AH0144 

AH0144C 

DG144A 


t Intersil 
t National 
National 
t Siliconix 


DG187A 

IH187M 

DG187A 


t Intersil 
t Intersil 
t Siliconix 


0G444A 


Intersil 


DG162A t Intersil 

AH0162 t National 

AH0182C National 
DG162A t Slliconix 


DG187B Intersil 

IH187C Intersil 

DG187B , Siliconix 


DG144B 

DG144B 

2126B 


Intersii 
Siliconix 
t Teledyne C 


DG187B 

IH187C 

DG187B 


Intersil 

intersii 

Slliconix® 


TL188M 


tTI 


DG188A 

iH188M 

DG188A 


t Intersil 
t Intersil 
t Siliconix 


E)G143 t Intersil 

AH0143 t National 

AH0143C National 
DG143A tSilieonix 


DG162B 


Siliconix 


DG462A 


Intersil 


TL188I Tl 

Tt186C Tl 

AH2114 t National 
DG143B Siliconix 


DG188B 


Intefsii 
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1C MASTER 


INTERFACE— Analog Switches (Cont’d) 


(D 

-l-» 

(0 

CO 


30 


40 


50 


Function 

Switch 

Type 

ON 

Resistance 

25“C.Q 

Analog 
Signal 
Range. V 

Supply 

Voltage 

Device 

Source 

Switches with Drivers (Cont’d) 


SPOT’ 

JFET 

100 

-10 to 15 

(Cont’d) 

IH188C 

Intersil 






DG188B 

, Siliconix 




-15 to 10 

-20,10,-5 

DG188B 

Intersil 






iH188C 

Intersil 






DG188B 

Siliconix 



125 

±10 

±16 

AH2114C^ 

National 

SPOT 

JFET 

10 

±10 

-15,5 

CDA23 

t Teledyne C 



50 

-lOtoS 

-15,5 

CDA18 

t Teiedyne C 

SPOT 

forD/A 

NPN-PNP 10 

10 

10 

CDA4A 

t Teiedyne C 




-Oto-10 

-15 

CDA1-3 

Teledyne C 




±10 

±15 

CDA6 

t Teiedyne C 

SPOT’ 

PMOS 

75-200 

-5 to 15 

±15 

DG175A 

t Siliconix 




±10 

-20,10,5 

DG175A 

t Siliconix 



75-250 

-6 to 16 

±15 

DG175B 

Siliconix 




±10 

-20,10,5 

DG175B 

Siliconix 

'"'r' 


100-400 ±10 

-20.10 

TL604I 

Tl 






TL604M 

tTI 



200-600 ±10 

-20,10 

TL604C 

Tl 

SPOT 

PMOS 

100-400 ±10 

-20,10 

SI3002A 

t Siliconix 






SI30026 

Siliconix 






TL601I 

Tl 






TL601M 

tTI 






TL607I 

Tl 






TL607M 

tTI 





-20,10 

TL601C 

Tl 






TL607C 

Tl 



200* 

±10 

-20,10 

SH3002C 

Fairchild 






SH3002M 

t Fairchild 

2xSPDT^ 

CMOS 

30 

±11 

±15,5 

IH5051C 

Intersil 






IH5051M 

t Intersil 



50 

±15 

±15,5 

HeD51-2 

tHarria (433) 

i' 





HIS051-5 

Harria (433) 





±15 

DG303A 

t Siliconix 






DG303B 

Siliconix 






DG303C 

Siliconix 





^ j 

DG307A 

t Siliconix 






DG307B 

’ Sillconix 






DG307C 

Siliconix 






OQ390A 

tSilicoiiix (509) 






OCI390B 

Siliconix (509) 






D6390C 

^tticonix (509) 



75 

±15 

±15,5 

1112 

tODC 






HI5043-2 

tHarria (433) 






HI5043-5 

Harria (433) 






IH5043C 

intersil 






IH5043M 

t Intersil 

2xSPDT 

CMOS 

100 

±15 

±15 

AD7512J 

AD («8) 






AD75m 

AD (428) 






A07512S 

tAD (428) 






AP7S12DU 

AD (428) 






AD7512DIK 

AD (428) 






AD7512DI8 

tAD (428) 



10 

±10 

±15 

CDA29A 

t Teiedyne C 





(Cont'd) 




ON Analog 

Switch Resistance Signal Supply 

Function Type 25'’C, Q Range, V Voltage 


Switches with Drivers (Cont’d) 


2xSPDT 


±10 


(Cont’d) 


2xSPDT^ JFET 10 


-7.5to15 ±15,5 


±12.5 to 1 5-20,15.-3 


30 


-7.5 to 15 ±15,5 


-12 to 15 -20,15,-5 


50 -7.5 to 15 ±15,5 


-12.5 to 15 -20,10,-5 


75 -10 to 16 ±16,5 


-15 to 10 -20,10,-5 


100 -10 to 15 ±15,6 


-15 to 10 -20,10,-5 


126 ±10 ±15,5 


150 ±10 ±15,5 


3xSPDT CMOS 280 ±7.5 ±7.5 


PMOS 200-800 ±10 


-20,10,-5 


250-850 ±10 


-20,10.-5 


4xSPDT CMOS 
forD/A 


100 0.1 


NMOS ~ 


(Cont’d) 


Device 


Source 


DG189A 

0G189B 


t Sillconix 
Siliconix 


OQ189A 

DG189B 


t Siliconix 
Siliconix 


DG190A t Intersil 

tH190M t Intersil 

DG190A t Siliconix 


DG190A t Intersil 

IH190M t Intersil 

DG190A t Siliconix 


DG190B 


Siliconix 


IDG190B 


Siliconix 


DG191A 

IH191M 

DG191A 


t Intersil 
t Intersil 
t Sillconix 


DG191A 

IH191M 

DG191A 


t Intersil 
t Intersil 
t Siliconix 


DG191B 

IH191C 

DG191B 


Intersil 

Intersil 

Siliconix 


DG191B Intersil 

IH191C Intersil 

DG191B Siliconix 


TL191M 


IT! 


TL191I 

TL191C 


Tl 

Tl 


F4053BC 

Fairchild 

F4053BM 

t Fairchild 

HD4053B-2 

t Harris 

HD4053B-9 

Harris 

MEM4053D 

tGI 

MEM4053P 

Gi 

SIL4063B 

t Mitel 

SIL4053BE 

Mitel 

MC14053A 

t Motorola 

MC14053C 

Motorola 

CD4053C 

National 

CD4053M 

t National 

CD4053A 

tRCA 

CD4053AE 

RCA 

SCL4053A 

tsss 

SCL4053AE 

SSS 

CM4053A 

t Solitron 

CM4053AE 

Solltron 

TP4053A/B 

Tl 

TC4053 

Toshiba 


DG17QA t Siliconix 


DG170B 

DG170C 


Siliconix 

Siliconix 


AP7519J 


AD 


(4301 


DG515A 

DG515B 


t Siliconix 
Siliconix 


t Military Temperature Range (-55®C to 126®C) 


Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


INTERFAQE^Analog Switches (Cont’d) 


10 


20 


30 


40 


50 


ON Analog 

Switch Resistance Signal Supply 

Function Type 25‘’C,Q Range, V Voltage 

Device Source 

Switches wita Drivers (Cont’d) 


4xSPDT NMOS — — (Gont’d) 

DG515C Siliconix 

NPN — -10 to -3 ±15 

MLN-2140 Sprague 

ULN-2141 Sprague 

ULN-2142 Sprague 

ULS-2140 t Sprague 

ULS-2141 t Sprague 

ULS-2142 t Sprague 

NPN-PNP7 Oto-10 -15 

CDA11-S12 Teledyne C 

10 Oto-10 -15 

GDA11 teledyne C 

NPN — *- — 

AD550 tAD 

AD555 AD 

T>NP — — — 

3240 Teledyne P 

lOxSPDT NMOS — — 8 

forO/A 

DG516A t Siliconix 

DG516B Siliconix 

DG516C Siliconix 

DPST CMOS 75 ±15 ±15,5 

1113 tDDC 

HI5044-2 tHarrii (433) 

III5044-5 Har^ (433) 

IH5044C Intersil 

IH5044M t Intersil 

2xDPST CMOS 30 ±11 ±15,5 

IH5049C Intersil 

IH5049M t Intersil 

50 ±15 ±15,5 

±15 

HI5048-2 tHarrte (433) 

1115048-5 (4^) 

DG302A t Siliconix 

^302B Siliconix 

DG302C? Siliconix 

DG306A t Siliconix 

DG306B Siliconix 

DG306C Sificonix 

OCI384A t Siliconix (509) 

DG394B Siliconix (509) 

DG384C Stticonix (509) 

75 ±15 ±15,5 

1114 tDDC 

HI5045-2 tHarrIa (433) 

HI504SS Harris (433) 

IM5045C Intersil 

IH5045M t Intersil 

2xDPST CMOS 200 ±15 ±15.5 

Three control inppt 

HI1800A-2 t Harris (433) 

HI^A-5 Harris (433) 

2xpPST JFET 10 -7,6to 15 ±15,5 

DG1$3A t Siliconix 

DG183B Siliconix 

±10 -18,12 

DGt40A t Intersil 

i AH0140 t National 

AHOt40C Neticmal 

DG140A tillOPnix 

/ -t2.5tol0 -20,10,5 

OG183A t Siliconix 

DG183B t Siliconix 

15 ±75 ±15 

DG153A t Intersil 

AH0163 t National 

AH015X National 

DG153A t Siliconix 

±8 -18,12 

(Cpnt’d) 

DG440A intersii ' 


ON Analog 

Switch Resistance Signal Supply 

Function Type 26®C, Q Range, V Voltage 


Switches With Drivers (Cont’d) 


2xDP$T JFET 15 ±8 


60 


75 


(Cont’d) 


20 ±5.5 ±15 


30 -7.5 to 15 ±15,5 


±10 -18,12 


-12.5 to 10 -20. 10, ‘■5 


35 ±8 -18,12 


'50 ±7.5 ±15 


±7.5 to 15 ±15.5 


±8 , -18,12 


-12.5 to 15 -20.10,-5 


10 -18,5 


-10to 15 ^15,5 


-IStolO -20,10,-5 


±8 -18,12 


±10 -18,12 


100 ±5.5 ±15 


±8 -18,12 


-10 to 15 ±15,5 


^15toi0 -20,10.-5 


125 ±10 ±15,5 


150 ±10 ±15,5 

(Cont’d) 


Device 


Source 


DG140B 


Siiiponix 


DG153B 
DG453 ^ 
DG153B 


Intersil 

Intersil 

Siliconix 


dG184A 

IH184M 

PG184A 


t Intersil 
t Intersil 
t Siliconix 


DG129A 

AH0129 

AH0129C 

DG129A 


t Intersil 
t National 
National 
t Siliconix 


DG184A 

IH184M 

DG184A 


t Intersil 
t Intersil 
t Siliconix 


DG429A 


Intersil 


DG154A t Intersil 

AH0154 t National 

AH0154C National 
DG154A t Siliconix 


DG184B Intersil 

IH184C ■ Intersil 

DG184B Siliconix 


DG129B 


Siliconix 


DG184B 

IH184C 

DG184B 


Intersil ^ 

Intersil 

Siliconix 


CS4R101A t Teledyne C 


DG185A t Intersil 

IH185M t Intersil 

DG185A t Siliconix 


DG185A Intersil 
IH1^5M t Intersil 

DG185A t Siliconix 


DG426A 


Intersil 


DG126A t Intersil 

AH0126 tNatiopal 

AH0126C mional 
DG126A t Siliconix 


DG154B Intersil 

DG454A Intersil 

DG164B Siliconix 


DG126B 


Siliconix 


DG185B Intersil 

IH185C Intersil 

DG185B Siliconix 


DG185B Intersil 

IH185C Intersil 

DG185B Siliconix 


TL185M 


tTI 


TL185I 

TL185C 


Tl 

Tl 


t Military Temperature Range (-55 ®C to 125®C) | 

DP means four terminals with a pair of normally open and normally closed contacts. 
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1C MASTER 


INTERFACE— Analog Switches (Cont’d) 


ON Analog 

Switch Resistance Signal Supply 

Function Type 25®C,Q Range, V Voltage 

Device Source 

ON Analog 

Switch Resistance Signal Supply 

Function Type 25®C,Q Range, V Voltage 

Device Source 

Switches with Drivers (Cont’d) 


Switches with Drivers (Cont’d) 


2xDPST (Cont’d) 


DPDT PMpS (Cont’d) 


2xDPST PMO^ 100-450 ±10 -20,10,5 

Common output 

OGM122A tSillconix 

200-275 ±10 -28,6,12 

CRC9506 Collins 

4PST CMOS 50 ±15 ±15,6 

HI5047A-2 t Harris (433] 
HI5047A-5 Harria (433] 

125-500 ±10 -20,10,5 

DQM122B Siiiconix 

200-600 ±10 -20,10,5 

AH0019 t National 

AH0019C National 

75 ±15 ±15,5 

HI5047-2 t Harria (433] 

HI5047-S Harris (433] 

1116 tDDC 

IH5047C Intersil 

IH5047M t Intersil 

3xDPST PMOS 100-450 ±1(1 -20,10 

Common output 

-20,10,5 

DQ120 t Intersil 

DG121 t Intersil 

DPDT^ CMOS 50 ±15 ±15,5 

HI5046A-2 t Harris (433) 
HI5046A-5 Harris (433) 

4PDT JFET 10 ±10 ±15,5 

forD/A 

CDA28A t Teledyne C 

75 ±15 ±15,5 

1115 tDDC 

HI504e-2 t Harris (433) 

HI5046-5 Harris (433) 

IH5046C Intersil 

IH5046M t Intersil 

Switches without Drivers 


SPST JFET 30 ±10 

AM 1000 tNational 

50 ±10 

2110B Teledyne C 

JFET 10 ±10 -18,12 

DG145A t Intersil 

AH0145 t National 

AH0145C National 

DG145A t Siiiconix 

±15 

AM1001 t National 

.100 ±0.2 

IH5021C . Intersil 

JH5021M tirrtersll 

IH5023C Intersil 

IH5023M t Intersil 

15 ±7.5 ±15 : 

OG163A t Intersil 

AH0163 tNational 

AH0163C National 

DG163A tSillconix 

0 to (Drlve-4) 

1106C-1 DDC 

1106M-1 tDDC 

IH5037C Intersil 

IH5037M t Intersil 

±8 -18,12 

DG445A Intersil 

DG145B Siiiconix 

20 ±5.5 ±15. 

DG163B Intersil 

DG463A Intersil 

DG163B Siiiconix 

±5 

2107B Teledyne C 

±10 

AM1002 t National 

150 ±0.2 

110101 DDC 

1101M-2 t DDC 

110102 DDC 

1101M-2 tDDC 

IH5022C Intersil 

iH5022M t Intersil 

iH5024C Intersil 

IH5024M t Intersil. 

30 ±10 -18,12 

OG139A t Intersil 

AH0139 t National 

AH0139C National 

DG139A t Siiiconix 

35 ±8 -18.12 

DG439A Intersil 

50 ±7.5 ±15 

DG164A t Intersil 

AH0164 tNational 

AH0164C National 

DG164A tSillconix 

Oto (Drlve-4) 

1105C-2 DDC 

1105M-2 tDDC 

IH5038C Intersil 

IH6038M t Intersil 

±8 -18,12 

DG1396 Siiiconix 

80 ±8 -18,12 

DG442A Intersil 

±10 -18,12 

DG142A t Intersil 

AH0142 tNational 

AH0142C National 

DG142A tSillconix 

2xSPST JFET 100 ±0.2 

IH5017C Intersil 

IH5017M t Intersil 

Oto (Drive-4) 

1106C-3 DDC 

'1106M-3 tDDC 

IH5033C Intersil 

IH5033M t Intersil 

100 ±5.5 ±15 

DG164B Intersil 

DG464A Intersil 

DG164B Siiiconix 

±10 -18,12 

DG142B Siiiconix - 

150 ±0.2 

110202 DDC 

1102M-1 tDX 

IH5020C Intersil 

IH5020M t Intersil 

2xDPDT PMOS ±7 -5,-21 

TDA1195 Siemens 

DPDT PMOS 150-450 ±10 -20,10,5 

DG173A t Siiiconix 

150-500 ±10 -20,10,5 

DG173B Siiiconix 

0 to (Drive-4) 

(Cont’d) 

110602 DDC 

1106M-2 tDDC 

200-600 ±10 -20,10,5 i 

(Cont’d) 

AH0014 tNational 

AH0014C National 


<D 

CO 

cd 


30 


40 


50 


60 


70 


80 


90 


100 


t Military Temperature Range (— 55®C to 125°C) 
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10 


20 


30 


40 


50 


ON Analog 

Switch Resistance Signal Supply 

Function Type 25®C, Q Range, V Voltage 


Switches without Drivers (Cont’d) 


2xSPST JFET 


160 ±0.2 


(Cont’d) 


2xSPST 100 ±0.2 

Common output 


0 to {Drive-4) 


150 ±0.2 


O to (Drive-4) 


3xSPST JFET 100 ±0.2 


Oto (Drive-4) 


160 ±0.2 


Oto (Drive-4) 


3xSPST 100 ±0.2 

Common output 


0 to (Drive-4) 


150 ±0.2 


Oto (Drive-4j 


3xSPST PMOS 200-600 


(Cont’d) 


Device 


IH5036C 

IH5036M 


IH5019C 

IH5019M 


1106C-1 

1106M-1 

IH5035C 

IH5035M 


1102C-1 

1102M-1 

IH5018C 

IH5018M 


1106C-4 

1006M-4 

IH6034C 

iH5034M 


1107C-2 

1107M-2 


Source 


Intersil 
t Intersil 


Intersil 
t Intersil 


DDC 
tDDC 
Intersil 
t Intersil 


DDC 
tDDC 
Intersil 
t Intersil 


DDC 
tDDC 
Intersil 
t Intersil 


IH5015C 

IH5015M 

AH5015C 


Intersil 
t Intersil 
National 


1107C-1 

1107M-1 

IH6031C 

IH5031M 

Tm^ 

1103M-2 . 
IH5016C 
iH5016M 
AH5016C 


DDC 
tDDC 
rntersii 
t Intersil 
DDt ; 
tDDC 
Intersil 
t Intersil 
National 


DDC 

tDDC 


IH6013C 

IH5013M 

AH5013C 


Intersil 

t Intersil 
National 


1107C-3 

DDC 

1107M-3 

tDDC 

IH5029C 

Intersil 

iH5p29M 

t Intersil 

ii03C-1 

l5E5Cr 

1103M-1 

tDDC 

IH5014C 

Intersil 

IH5014M 

t Intersil 

AH5014C 

National 

1107C-4 

DDC 

1107M-4 

tDDC 

IH5030C 

Intersil 

IH5030M 

t Intersil 

MM455 

t Intersil 

MM556 

Intersil 


ON Analog 

Switch Resistance Signal Supply 

Function Type 25®C, 0 Range, V Voltage 


Switches without Drivers (Cont’d) 


3xSPST PMOS 200-600 


(Cont’d) 


4xSPST DMOS 46 ±5 


±10 


4xSPST JFET 100 ±0.2 


0 to (Drlve-4) 


150 ±0.2 


0 to (Drjve-4) 



— 


G125 

t Intersil 




G126 

t Intersil 




G127 

t Intersil 




G128 

t Intersil 




G1330 

Intersil 




G1340 

Intersil 




G125A 

t Sillconix 




G126A 

t Siliconix 




G127A 

fSiliconix 




G128A 

t Siliconix 




G128B 

Sillponix 

4xSPST DMOS 
Common Output 

46 

±5 ■ / 

SD5101 

Signetics 



±10 

SD5100 

Signetics 

4XSPST JFET 
Common output 

100 

±0.2 

IH5009C 

Intersil 




IH5009M 

t Intersil 




AH6009C 

National 




AM97C09C 

National 




AM9709C 

National 



0 to (Drive-4) 

1108C-3 

DDC 




1108M-3 

tDDC 



^ - V ' 

IH5025C 

Intersil 




IH5025M 

t Intersil 


160 

±0.2 

1104C-1 

DDC 




1104M-1 

tDDC 




IH6010C 

Intersil 




IH5010M 

t Intersil 




AH5010C 

National 


(Cont’d) 


Device 


Source 


MM455 

MM555 


t National 
National 


SD6001 


Signetics 


SD5000 


Signetics 


IH5011C 

IH5011M 

AH5011C 

AM97C11C 

AM9711C 


. Intersil 
t Intersil 
National 
National 
National 


1108C-1 

1108M-1 

IH6027C 

IH5027M 


DDC 
tDDC 
Intersil 
t Intersil 


1104C-2 

1104M-2 

IH5012C 

IH5012M 

AH5012C 

AM97C12C 

AM9712C 


DDC 
tDDC 
Intersil 
t Intersil 
National 
National 
National 


1108C-2 

1108M-2 

IH5028C 

IH5028M 


DDC 
tDDC 
Intersil 
,t Intersil 


t Military Temperature Range (~55®C to 125®C) 

OF means four terminals with a pair of normally open and normally closed contacts. 
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Switch 
Function Type 

ON Analog 

Resistance Signal Supply 

25“C, Q Range, V Voltage 

Device 

Source 

Switch 
Function Type 

ON 

Resistance 
25“C, Q 

Anaiog 
Signal 
Range, V 

Supply 

Voltage 

Device 

Source 


Switches without Drivers (Cont’d) 


SwitchM without Drivort (Cont'd) 


4xSPST ^FET 

150 ±0.2 (Cont’d) 



lOxSPST 

_ 


(Cont’d) 




Common output 


AM97C10C 

National 

2xDPST PMOS 




G122A 

t Siliconix 

— 



AM9710C 

National 

Common output 















xG122B 

Siliconix 



Oto (Drive-4) 







MM450 

t Intersil 




1108C-4 

DDC 





MM550 

Intersil 




1108M-4 

tDDC 





MM450 

t National 




IH6026C 

Intersil 





MM550 

National 




IH5026M 

t Intersil 







— 





3xDPST PMOS 

— 



G119C 

Intersil 



— 

IH5026M 

t Intersil 

Common output 









G130 

t Intersil 





G119M 

t Intersil 




G131 

t Intersil 





G119A 

t SlllconIk 










G119B 

Siliconix 




G132 

t Intersil 










G1350 

G1360 

Irttersil 

Multiplexers 



> 

G129A 

t Sillconix 










G130A 

t Sillconix 

4 channel differential 
CMOS 

270 

±7.5 

±7.5 

HD14629B-2t Harris 




G131A 

t SHiconix 





HD14529B-9 

Harris 




G132A 

t Siliconix 


f 



MC14529A 

t Motorola 


4xSPST JFET 



G123 

Intersil 





MC14529C 

Motorola 


Two Outputs 










■ 






280 

±7.5 

±7.5 

F4052BC 

Fairchild 


4xSPST PMOS 

200-600 j 

MM452 

t Intersil 





F4052BM 

t Fairchild 



I 

'■ / 

MM552 

Intersil 





HD4052B-2 

t Harris 


4xSPST PMOS 

" 

MM451 

t Intersil 





HD4052B-9 

Harris 


Common output 








SIU052B 

t Mitel 




MM551 

Intersil 





SIL4052BE 

Mitel 




MM451 

t National 





MC14052BA 

t Motorola 




MM551 

National 





MC14052BC 

Motorola 




G124A 

t Siliconix 





CD4052BC 

National 




G124B 

Siliconix 





CD4052BM 

t National 


4xSPST PMOS 

^ 

G123A 

t Siliconix 





CD4062B^ 

tRCA 


Two outputs 








CD4052BE 

RCA 




G123B 

Siliconix 





SCL4052B 

tsss 


5xSPST PMOS 



G116C 

Intersil 





SCL4052BE 

sss 


Common output 








CM4052B 

t Solitron 




G116M 

t Intersil 





CM4052BE 

Solitron 




G116A 

t Sillconix 





TF4052A/B 

tTI 




G116B 

Sillconix 





TP4052A/B 

Tl 


5xSPST PMOS 

— ' 

G117C 

Intersil 





TC4052 

Toshiba 


Common output plus output switch 




300 

±15 

±15 

AD7502J 

AD 

(431] 



G117M 

t Intersil 





AD7502K 

AD 

(431] 



G117A 

t Sillconix 





AD75Q2S 

tAD 

(431] 



G117B 

Siliconix 








. ' 





400 

±15 

±15 

HI1828A-2 

t Harris 

(432] 

6xSPST PMOS 
Common output 

— 

AM2009 

t National 





Ht1828A-6 

Harris 

(432] 



CRC9509 

Collins 





DG509A 

t Intersil 




AM2009C 

National 





DG509A 

t Siliconix 




MM5504 

t National 


450 

±15 

±16 

DG509B 

Intersil 




MM4504 

National 





DG509C 

Intersil 



■ 

G115 

Intersil 





DG609B 

Siliconix 



r- 

dl18C 

Intersil 





DG509C 

Siliconix 




G118M 

t Intersil 


1300 

±15 

±15 

MPC-4D 

Burr-Brown 



G115A 

t Siliconix 











G115B 

Siliconix 


1500 

±15 

±15 

HB09A-2 

tHarris 

(432] 



G118A 

t Siliconix 





MXD-409 

Date! 




G118B 

Siliconix 


1800 

±15 

±15 

HIS09A-5 

Harris 

(432] 

lOxSPST NMOS 



NMX5010 

SMC 

JFET 

300 

±10 

±15,5 

LF11306 

t National 


3 outputs 








LF12306 

National 


lOxSPST PMOS 

— 

CRC9510 

Collins 





LF13306 

National 



(Cont’d) 






(Cont’d) 
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40 
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ON Analog 

Switch Resistance Signal Supply 

Function Type 25*’C.Q Range. V Voltage Device 


Multiptexers (Cont’d) 

4 channel JFET 


4 channel Sequential Commutator 


(Cont’d) 

_ 


t National 
National 
National 



PMOS 

200-600 

±10 

-24,12 

MM454 

MM554 

t National 
National 

6 channel 

JFET 

60 

±10 

-18,2.8 

CAM601A 

t Teledyne C 

8 channel 

CMOS 

150 

±8 

±8 

MS504 

Ragen 



270 

±7.5 

±7.5 

1 HD14529B-2 f Harris 


450 

±15 

±15 

DG508B 

DG508C 

OG508B 

DGS08C 

Intersil 

Intersil 

Siliconix 

Siiiconix 

1300 

±15 

, ±15 

1 MPC-8S 

Burr-Brown 

1500 

±15 

±15 

MN4708 

Analogic 

50 



1 MX-808 

Datel ' 




Hi508A-2 

tHarrte (4 




MUX202 

Hybrid Sys 




MUX203M 

t Hybrid Sys 

1800 

±15 

±15 > 

HI588A<^ 

Harris (i 

JFET 300 

±10 

±15,5 

LF11305 

t National 



(Cont’d) 




ON Analog 

Switch Resistance Signal Supply 

Function Type 25®C. 0 Range, V Voltage 

Multiplexers (Cont’d) 

8 channel JFET 300 ±10 (Cont’d 


PMOS 150-250 ±5 


HD14529B-9 Harris 
MC14529A t Motorola 
MC14529C Motorola 

F4051BC Fairchild 
F4051BM t Fairchild 
HD4051B-2 t Harris 
HD4061B-9 Harris 
MEM4051D tGi 
MEM4051P Gl 
SiL4051B f Mitel 
StL4051BE Mitel 
MC14051BA t Motorola 
MC14051BC Motorola 
CD4051BC National 
CD4051BM t\National 

CD4051B tRCA 
CD4051BE RCA 
SCL4051B tSSS 
SCL4051BE SSS 
CM4051A tSolitron 

CM4051AE Solltron 
TF4051A/B tTI 
TP4051A/B Tl 

TC4051 Toshiba 
__ _ 

AD7S01K AD (431) 

AD7501S tAD (431) 

AD7S03J AD (431) 

AD7S03K AD (431) 

ilD75038 tAD (431) 

HI1818A-2 t Harris (432) 

HI1818A-5 Harris (432) 

OG5p8A t Intersil 

DG508A tSillconIx 


150-800 ±10 


200-600 ±5 
200-800 ±5 


8 channel differential 


t National 
National 
National 

t Siliconix 
Siiiconix 
Siliconix 


t Siliconix 
Siiiconix 

t Siliconix 

Siliconix 

Siliconix 

t National 
National 


280 

±7.5 

±7.5 

400 

±15 

±15 


CD4097B 

CP4097BE 

AD7S07J 

AD7507K 

HIS07-2 

Hi507-5 

IH5070M 

DG507A 

AD7507S 

AD750rr 

IH5070C 

DG507B 

DG507C 


t Harris (432] 80 

Harris (432) 

t Intersil 
t Siliconix 

tAD ^1] 

tAD (431) 

Intersil 

Siliconix 

Siliconix 


1300 

±15 

±15 

MPC-8D 

Burr-Brown 


1500 

±15 

±15 

1507M 

tDDC 

90 


1800 ±15 


8 channel (DPST) with ring counter 
PMOS 500,6800 

8 channel differerttlal with storage/counter 
750 ±5 


CMOS 280 


MXD-807 

HI507A-2 

MN4708D 

1507C 

HIS07A-5 

4551 


AY5-1016 

AY6-4016 

F4067BC 

F4067BM 

CD4067B 

CD4067BE 

AD7506S 

AD7S08T 

HI506-2 


Datel 

t Harris (432) 

Analogic 

DDC 

Harris (4»] 

Teledyne P 


Fairchild 

Fairchild 

tRCA 

’RCA 

t AD 1^31] 

tAD (431) 

t Harris (432] 


t Military Temperature Range (-56® C to 125 ®C) ^ 

Dr means four terminals with a pair of normally open and normally closed contacts. 
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20 


30 


40 


Function 


ON Analog 

Switch Resistance Signal Supply 

Type 25®C, Q Range, V Voltage 


Multiplexers (Cont’d) 


16 channel CMOS 400 ±15 (Cont’d) 


450 ±15 ±15 


1300 ±15 


±15 


1500 ±15 


±15 


1800 ±15 


±15 


16 channel with storage counter 

PMOS 750 ±5 -12,5 


Crosspoint Switches 


Drivers 


2 channel 



D112C 

Intersil 


D112M 

t Intersil 


D113C 

Intersil 


D113M 

t Intersil 


D120C 

Intersil 


D120M 

t Intersil 


D121C 

Intersil 


D121M 

t Intersil 


D130A 

t Slliconix 


D130B 

Slliconix 


D139A 

t Sillconix 


D139B 

Slliconix 


D139C 

Slliconix 

4 channel 

D129 

Intersil 


D129A 

t Slliconix 


D129B 

Slliconix 

4 channel for DMOS 

SD5200 

Signetics 

4 channel with Decoder 

D132A 

t Slliconix 


D132B 

Slliconix 


6 channel 


(Cont’d) 


Device 


Source 


Harris (432X 


HI506-5 

iH5060M . t Intersil 

DG606A t Slliconix 


AD7506J 

AD7S06K 

IH5060C 

DQ506B 

DG506C 


AD 

AD 

Intersil 

Slliconix 

Slliconix 


(431) 

(431) 


MPC-16S 


Burr-BrOwn 


1506M t DOC 

MX-1606 Datel 

HI506A-2 t Harris (432)| 

MUX204 Hybrid Sys 


MN4716 Analogic 

1506C DOC 

HI$06A-5 Harris (432)| 

4552 Teledyne P 


AY5-1016 Gl 
AY6-4016 tGI 


MC3416 Motorola 

RC4444 Raytheon 

RM4444 t Raytheon 
TA6249 RCA 

SD6300 Signetics 


D123C 

D123M 

D125C 

D125M 


Intersil 
t Intersil 
Intersil 
t Intersil 


ON Analog 

Switch ^ Resistance Signal Supply 

Function Type 25®C,n Range, V Voltage 


Drivers (Cont’d) 


6 channel 


(Cont’d) 


t Military Temperature Range (-65®C to 125®C) 


Device 


Source 


D123A 

D123B 

D125A 

D125B 

CDR125A 

CDR125B 


t Slliconix 
Slliconix 
t Slliconix 
Slliconix 
t Teledyne C 
Teledyne C 


50 


Bold face indicates additional data is provided on the page noted. 
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20 


30 


40 


50 


Conversion Linearity 


Time 


Error 


Supply 


Bits MS 

±»/oFS 

Voltage 

1 Device 

Source 

Binary Output 

/ 

8-Bit Binary 

2.5 

0.2 

±12,5 

MN5143 

Micro Net 




MN5143H 

t Micro Net 



±12,5 

MN5133 

Micro Net 

. ■ 



MN5133H 

t Micro Net 

6 

0.2 

±15,5 

MN5123 

Micro Net 

12 

0.2 

±15,5 

MN502 

Micro Net 




MN502H 

t Micro Net 



±12,5 

MN508 

Micro Net 




MN508H 

t Micro Net 



±15,5 

MN510 

Micro Net 




MN510H 

Micro Net 


40 

0.2 

-12,5 

MM4357 

t National 




MM5357 

National 


0.4 

-12,5 

MM4357B 

t National 




MM5357B 

National 

100 

0.2 

12 

MN5061 

Micro Net 




MN5061H 

t Micro Net 

Integrating 
. 1800 ^ 0.2 

±5 

ADC-EK8B 

Date! 




ADC586-8 

Hybrid Sys 




8700 

Teledyne S 




8703 

Teledyne S 

8-Bit Complementary Binary 
1.5 

0.2 

±15,5 

MN5100 

Micro Net 




MN5100H 

t Micro Net 

2.5 

0.2 

±12,5 

MN5140 

Micro Net 




MN5140H 

t Micro Net 



±12,5 

MN5130 

Micro Net 




MN5130H 

t Micro Net 

6 

0.2 

±15,5 

MN5120 

Micro Net 



±15,5 

MN5120H 

t Micro Net 

12 

0.2 

±15,5 

MN504 

Micro Net 




MN504H 

t Micro Net 

100 

0.2 

12,5-12 

MN5066 

Micro Net 




MN5066H 

f Micro Net 

8-Blt Complementary Offset Binary 

12 0.2 

±15,5 

MN503 

Micro Net 




MN503H 

t Micro Net 




MN5b7 

Micro Net 




MN511 

Micro Net 




MN511H 

t Micro Net 



±12,5 

MN509 

Micro Net 

100 

0,2 

12,5-12 

MN5065 

Micro Net 

Multiplex Input 


MN5065H 

t Micro Net 

7 

0.2 

±15,5 

MN7100 

Micro Net 


8-bit Offset Binary 


2.5 0.2 


±15,5 

±15,5 

±15,5 

±15,5 

±12,5 

±12,5 

±12,5 

±12,5 


0.2 


±15,5 

(Cont’d) 


MN5131 

MN51314 

MN5132 

MN5132H 

MN5141 

MN51414 

MN5142 

MN51424 


Micro Net 
t Micro Net 
Micro Net 
t Micro Net 
Micro Net 
t Micro Net 
Micro Net 
t Micro Net 


MN5121 


Micro Net 


•Conversion Linearity 

Time Error Supply 

MS ±®>^FS Voltage 


Binary Output (Cont’d) 


8-bit Offset Binary 


(Cont'd) 


100 0.2 


12 


8-Bit Complementary Binary /Comp. Offset 
Binary/Comp. Two’s Complement 

0.9 0.2 ±15,5 


2.8 0.2 


±15,5 


8-Bit Binary/Offset Binary /Two’s 
Complernent 

8 0.2 ±15,5 


10-Bit Binary 


16* 


0.2 


15,5-15 


20 * 


0.05 


15,5-15 


Integrating 
6000 0.05 


±15 


10-Bit Binary/Two’s Complement - 
Stochastic 

200ms 0.2 -12,5 


1 0-Bit Complementary Binary /Comp. 

Offset Binary/Comp. Two’s Complement 

21 0.05 ±15,5 


1 1-Bit Binary 


12 — 


±15,5 


1 1-Bit Offset Binary 


12 — 


±15,5 


12-Bit Binary 


13 0.0125 ±15,5 


Building Block 
15 — 


±15,5 


50 


0.0125 ±15,5 


3-15 


175 0.0125 ±12,5-12 


Integrating 

24ms 0.0125 ±5 


Dual Slope, 2 Devices 
20ms 0.0125 ±15,5 

-15,5 
(Cont’d) 


Device 


Source 


MN5121H tMicrotJet 
MN5122 Micro Net 
MN5122H t Micro Net 


MN5060 Micro Net 
MN5060H t Micro Net 


MN5101 


Micro Net 


ADC82 


Burr-Brown 


AD-02 

AD-02W 


PMI 

tPMI 


A07570J 


AD 


(428j 


A07570L 


AD 


(4261 


ADC-EK10B Datel 

ADC586-10 Hybrid Sys 

8701 Teledyne S 

8704 Teledyne S 


AY5-5053 

AY5-5054 


Gi 

Ql 


ADC80A-10 Burr-Brown 
ADC80A-10 Micro Net 


876-U 


t Beckman 


876-B 


t Beckman 


MN5210 

MN5210H 

MN5213 

MN5213H 


Micro Net 
t Micro Net 
Micro Net 
t Micro Net 


AD1200 


National 


MN5200 . Micro Net 
MN5203 Micro Net 

MN5203H t Micro Net 
AD1210 National 


MN5250 Micro Net 
MN5250H t Micro Net 


ADC-EK12B Datel 

ADC586-12 Hybrid Sys 

8702 Teledyne S 

8704 Teledyne S 


LF11300 

MM5863 


National 

National 



80 


90 


100 
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20 


30 


40 


1 Conversion Linearity 

^ Time Error Supply 

Bits MS ±%FS Voltage 

Device Source 

Binary Output (Cdnt’d) 


12-Bit Binary (Cont’d) 


12-Bit Complementary Binary 

13 0.0125 ±15,5 

MN5216 Micro Net 

MN5216H t Micro Net 

50 0.0125 ±15,5 

MN5206 Micro Net 

MN5206H t Micro Net 

175 0.0125 ±12,5-12 

MN5253 Micro Net 

MN5253H f Micro Net 

12-Bit Complementary Offset Binary 

13 0.0125 ±15,5 

MN5211 Micro Net 

MN5211H t Micro Net 

MN5212 Micro Net 

MN5212H t Micro Net 

MN5214 Micro Net 

MN5214H t Micro Net 

MN5215 Micro Net 

MN5215H t Micro Net 

50 0.0125 ±15,5 

MN5201 V Micro Net 

MN5201f^ t Micro Net 

MN5202 Micro Net 

MN6202H t Micro Net 

MN5204 Micro Net 

MN5204H t Micro Net 

MN5205 Micro Net 

MN5205H t Micro Net 

175 0.0125 ±15,5 

MN5251 Micro Net 

MN5251H t Micro Net 

MN5252 Micro Net 

MN5252H f Micro Net 

12-Bit Complementary Binary/Comp. 

Offset Binary 

/ 40 0.012 ±15,5 

873-88 Beckman 

50 0.012 ±15,5 

873-78 Beckman 

1 2^Blt Cornplementary Binary /Comp. 

Offset Binary/Comp. Two’s Complement 

6 0.05 ±15,5 

ADC85-10 Burr-Brown 

ADC84-10 Burr-Brown 

8 0.0125 ±15,5 

ADC-HZ12B Datel 
ADC-HZ12BMtDatel 

10 6.012 ±15,5 

ADC85-12 Burr-Brown 

ADC84-12 Burr-Brown 

20 0.0125 ±15,5 

ADC-HX12B Datel 
ADC-HX12BMt Datel 

25 0.0125 ±15,5 

ADC80A-12 Burr-Brown 

ADC80A-12 Micro Net 

12-Bit Binary/Offset Binary /Two’s 

Complement (6-8 bit accuracy) 

— 0.2 ±15,5 

AD-02 PMI 

AD-02W t PMI 

13-Bit Two’s Complement 


Multiple Integration, 5/8-Bit Serial 
40ms* 0.006 ±5,12 

Output 

AD7550 AO (424) 


Bits 


Conversion Linearity 

Time Error 

MS ±%FS 


Supply 

Voltage 


Binary Output (Cont’d) 


16-Blt Binary 


Dual Slope, 2 Devices 
250ms — ±15,5 


16-Blt Various Codes, Building Block 


±15,5 


Device 


Source 


7104 

8052 


Intersil 

Intersil 


8052 

8053 


Intersil 

Intersil 


50 


t Military Temperature Range (-“55®C to 126‘’C) * Typical Values 

Bold face indicates additional data is provided on the page noted. 
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10 


20 


30 


Digits 

Device Source 

Decimal Output 


2y2 Digits, V to f Converter 

DM7700 t National 

bM8700 National 

3 Digits, integrating 

LD130 SHiconix (502) 

3^ Digits, Dual Slope 

MN2301 Analogic 

MC904 IPI 

3V^ Digits, Dual Slope, 2 device sets 

7101 Intersil 

8062 Intersil 

8053 Intersil 

TL500 Tl 

TL502 Tl 

3y2 Digits, Integrating 

ADC-EK12D Datel 

MC 14433 Motorola 

LD13t SHiconix (502) 

8750 Teledyne S 

3% Digits, Ramp Type, 2 device sets 

LD110 Intersil 

LD111 Intersil 

LD114 Intersil 

ID110 SHiconix (502) 

10111 SHiconix (502) 

kOlU SHiconix (502) 

3-1 /2 Digits, 2 device set 

MPS7104 Micro Power 

MPS5007 Micro Power 

3-3/4 Digits, Dual Slope 

SI 90 Siemens 

3y>-4M2 Digits, Ramp Type, 2 device sets 

MC1405 Motorola 

MC1506 t Motorola 

MC14435 Motorola 

MC14435E t Motorola 

4y!l)igits. Dual Slope ; 

7103 Intersil 

41/2 Digits, Duar Slope, 2 device sets 

8052A Intersil 

8055A Intersil 

LF11300 National 

MM5330 National 


Bits 


Decimal Output 


t Military Temjaerature Range (-55 ®C to 125®C) 

1C MASTER 1977 
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20 


30 


40 


Settling Time Linearity 
(±%LSB) Error Supply 

Bits fts %FPS Voltage 

Device Source 

Settling Time Linearity 
(drVaLSB) Error Supply 

Bits fis %FPS Voltage 

Device Source 

D/A Converters 


DM Converters (Cont'd) 

1 

6-Blt Binary 


8-Bit Binary (Cont’d) 


Multiplying 

0.25* 0.78 -(5-15) ,5 

SSS14Q8A-6 PMi 

8-bit Binary, Unipolar or Bipolar 


Input Register ) 

3 0.2 ±15,5 

MN3020 MicroNet 

MN3020H t Micro Net 

Multiplying 

0.3* 0.78 -(5-15) ,5 

MC1408-6 Motorola 

6-Bit Complementary Binary/ 

Complementary Off^t Binary 


8-Bit Complementary Binary 

0.1 0.2 ±15.5,10 

5,15 

MN306 MicroNet 

MN333 MicroNet 

Multiplying 

0.3 0.78 -(5-15) .5 

MC1406 Motorola 

MC1506 t Motorola 

0.225 0.2 ±(6-18) 

DAC-100C PMI 

DAC-100C t PMI 

3 0.3 ±(12-18) 

DAC-01A tPMI 

0.3 ±(6-18) 

DAC-100D PMI 

DAC-100D t PMI 

0.45 ±(12-18) 

DAC-01 t PMI 

DAC-01B t PMI 

DAC-01C PMI 

DAC-01F t PMI 

DAC-01H PMI 

23 0.2 ±15 

±15,5 

MN3000 MicroNet 

MN3000H t Micro Net 

MN3001 MicroNet 

MN3001 MicroNet 

MN3001H t Micro Net 

MN328B MicroNet 

23* 0.78 ±15,5 

MN301 MiaoNet 

MN301H t Micro Net 

45 0.2 ±15 

±15,5 

MN3006 MicroNet 

MN3006H t Micro Net 
MN335 MicroNet 

7-Bit Binary 


Multiplying 

0.25* 0.39 -(5-15) ,5' 

SSS1408A-7 PMI 

52 0.2 ±15 

845-B5 Beckman 

Multiplying 

0.3* 0.39 -(5-15) ,5 

MC1408-7 Motorola 

MC1408-7 Signetics 

102 0.2 ±15 

845-BIO Beckman 

8-Bit Binary/Complementary Binary 


Multiplying, Contpllance 

0.1 0.1 ±(5-18) 

NE5009 Signetics 

SE5009 t Signetics 

8-Bit BCD 

23 0.5 ±15 

MN3010 Micro Net 

MN3010H t Micro Net 

Multiplying, High Compliance 
0.135 0.1 ±(5-18) 

DAC-08A t PMI 

8-Bit Binary 


Multiplying 

0.25* 0.19 -(5-15) .5 

SSS1408A-8 PMI 

SSS1508-8 t PMI 

Multiplying, High Compliance 

0.1* 0.19 ±(5-18) 

DAC-08 AMD 

DAC-08 PMI 

DAC-08 t PMI 

NE5008 Signetics 

SE5008 t Signetics 

Multiplying 

1 0.3* 0.19 -(12-15) .5 

-(5-15) .5 

A0559K AD (416) 

AD5598 fAD (416) 

DAC-IC8BC Datel 
DAC-IC8BM t Datel 

MC1408-8 Motorola 

MC1508-8 t Motorola 
MC1408-8 Signetics 

MC 1508-8 t Signetics 

0.39 ±(5-18) 

DAC-08CZ PMI 

NE5007 Signetics 

Multiplying 

3 0.2 3-10 

DAC331-8. t Hybrid Sys. 

8-Bit Complementary Binary/ 

Complementary Offset Binary 

0.2 0.2 ±15 

/I 

DAC90L Burr-Brown 

DAC90T t Burr-Brown 

0.5 -(5-15) ,5 

MC3408 Motorola 

1 0.2 ±15 

MN3008 Micro Net 

MN3008H t Micro Net 

0.4 ±15 

DAC90K Burr-Brown 

DAC90S t Burr-Brown 

1.5 0.2 3-10 

DAC331M-8 t Hybrid Sys 

0.8 

DAC90J Burr-Brown 

DAC90R t Burr-Brown 

2.5 0.2 ±15 

MN3014 Micro Net 

23 0.2 ±15 

±15,5 

MN3002 Micro Net 

MN3002H t Micro Net 

MN328 Micro Net 

8-Bit (7-Bits plus Sign) Companding 

0.5 — ±15 

DAC-76 t PMI 

DAC-76B t PMI 

DAC-76C PMI 

DAC-76E PMI 

35 0.2 ±15 

MN3013 MicroNet 

52 0.2 _ ±15 

845-U5 Beckman 

8-Bit Binary Ladder 

1.5* — — 

i (Cont’d) 

HI1085 Harris 

102 0.2 ±15 

(Cont’d) 

845-U10 Beckman 


t Military Temperature Range (“55®C to 125°C) 
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Settling Time Linearity 
(±1^LSB) Error Supply 

fis %FPS Voltage 


Settling Time Linearity 
(±%LSB) Error 

MS %FPS 


Supply 

Voltage Device Source 


D/A Converters (Cont'd) 

8>Bit Binary Ladder 

3 — 

9-Bit plus Sign Offset Binary 


P/A Converters (Cont’d) 

10-Blt Binary/Offset Binary and Gomplements (Cont’d) 


HI1080 t Harris 


Multiplying 

15 0.1 ±15,5 

MN411 Micro Net 

MN4i 1H t Micro Net 

45 0.1 ±15,5 

MN410 Micro Net 

MN410H t Micro Net 

10-Blt BCD 

23 0.05 ±15,5 

MN319 Micro Net 

10-Blt Binary 

6.25* 0.025 -15,5 

-15,5 

AD561K AD (4l7] 

AD561T tAD (417] 

0.05 -15,5 

-15,5 

AD561J AD (417) 

ADS618 tAD (417] 

Multiplying, -2.5v Compliance 
0.25* 0.05 -15,5 

MC3410 Motorola 

MC3510 t Motorola 

p 

p 

cn 

'MC3410C Motorola 

Monotbnicity 7-10 Bits 

0.1 -T- . ±(12-18) 

DAC-03AD PMl 

DAC-03BD PMl 

■H 

I 

CM 

<5 

DAC-03CD PMl 

0.4 — ±(12-18) 

DAC-03DD PMl 

Multiplying 

1.5 0.05 ±15 

DAC331M-10 t Hybrid Sys 

23 0.05 ±15 

MN3005 Micro Net 

MN3005H t Micro Net 

Multiplying 

50 0.05 ±15 

MN3100 Micro Net 

10-Blt Complementary Binary 

0.1 0.05 5,15 

MN325 Micro Net 

. 0.375 0.05 ±^6-18) 

DAC-100A PMl 

DAC-100A tPMI 

0.1 ±(6-18) 

DAC-100B PMl 

DAC-100B t PMl 

2* 0.05 ±15 

DAC345I Hybrid Sys. 

6* 0.05 ±15 

DAC346V Hybrid Sys. 

DAC346V t Hybrid Sys. 

23 0.05 ±15 

MN3003 Micro Net 

MN3003H t Micro Net 

10-Bit Offset Binary 

3 0,05 ±15*5 

' MN329 Micro Net 

23 0.05 ±15 

MN3004 Micro Net 

MN3004H t Micro Net 

45 0.05 ±15 

MN3007 MicroNpt 

MN3007H t Micro Net 



AD7530I. 

AD 

(421 

0.1 

5-15 

AD7520K 

AD 

(420 



AD7520T 

tAD 

(420 



AD7530K 

AD 

(421 

0.2 

5-15 ^ 

AD7520J 

AD 

(420 



AD7520S 

tAD 

i (420 



AD7530J 

AD 

(421 

Multiplying, Latched Input 

0.05 15,5-15 

AD7522L 

AD 

(422 



AD7522U 

tAD 

(422 

0.1 

15,5-15 

AD7522K 

AD 

(422 



AD7522T 

tAD 

(422 

0.2 

15,5-15 

AD75224 

AD 

(422 



AD7522S 

tAD 

(422 

Multiplying 

3 0.05 

3-10 

DAC331-10 

Hybrid Sys. 


10-Blt Blnary/Two’s Complement 

Stochastic 
6800 0.2 

10-Bit Two’s Complement 

1.5* 0.1 


11-Blt (10-Blt plus Slgn)- 


1 1-Bit (10-Bit plus Sign) Offset Binary 


±(12-18) 

±(12-18) 

±(12-18) 

±(12-18) 

±(12-18) 


AY5-5053 Gl 

DAC-04AC PMl 
DAC-O^BC PMl 

DAC-04CC PmT 
DAC-04DD bF 

DAC-02AC P^ 
DAC-02BC PMl 

DAC-02CD PiF 
DAC-02DD PML 


Multiplying 

15* 0.05 ±15,5 

MN413 Micro Net 

MN413H t Micro Net 

45* 0.05 ±15,5 

MN412 Micro Net 

MN412H t Micro Ndt 

11-Bit Binary 

4.5 , 0.05 ±15 

848-U10 t Beckman 

11-Blt Offset Binary 

4.5 0.05 ±15 

848-B5 t Becknrian 

7 0.05 ±15 

848-BIO t Beckman 

12-Bit BCD 

0.3/3* 0.025 ±15 

DAC-HZ12D Datel 
PAC-HZ12DlyltDatel 

0.05 ±15,5 

DAC80/CCD Burr-Brown 


10-Bit Binary/Offset Binary and 
Complements 


Multiplying 

0.5* , 0.05 5-15 


AO7S20L AD (420) 

AD7S20U tAO (420) 


0,5 0.05 


Multiplying 
1.2 0.025 


DAC85/CCD t Burr-Brown 
DAC85C/CCD Burr-Brown 
DAC-S-CCD DDC 
DAC80/CCD Micro Net 
DAC85/CCD Micro Net 

MN311 Micro Net 

MN311H t Micro Net 

AD563K/BCD AD (419) 


I (Cont’d)! 

t Military Temperature Rarige (-55° C to 126®C) 
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10 


Q> 

-I— » 

CO 

CO 


30 


40 


50 


Settling Time Linearity 
(dbViLSB) Error, Suppiy 

Bits tiS %FPS Voltage 

Device Source 

Settling Time Linearity 
(±%LSB) Error Supply 

Bits /ts %FPS Voltage 

Device Source 

D/A Converters (COnt’d) 


D/A Converters (Cont’d) 


12-Bit BCD Multiplying (Cont’d) 

1.2 0.025 

AD5638/BCDtAD (419) 

AD563T/BCDtAO (419) 

12-Bit Binary/Offset Binary (Cont’d) 


12-Bit Binary/ Offset Binary and 

Complements 


0.05 -15,5-15 

ADS63J/BCD AD (419) 

Multiplying 

0.5* 0.05 5-15 

AD7521L AD (420) 

AD7521U tAD (420) 

3.0 0.01 -15,5-15 

AOS62A/BCD AD (418) 

AD562K/BCD AD (418) 

AD5628/BCDtAD (418) 

AN562I/BCD Analogic 
AN562S/BCDt Analogic 

0.1 5-15 

AD7521K AD (420] 

AD7S21T tAD (420) 

0.2 5-15 

AD75214 AD (420] 

AD7^1S tAD (420] 

0.05 -15,5-15 

AN562A/BCD Analogic 
AN562K/BCD Analogic 

12-Bit Complementary Binary 

2* 0.0125 ±15 

DAC345I-12 Hybrid Sys. 

3.5 0.01 ±15,5 

DA 1202 t National 

DA1202C National 

3 0.0125 ±15,10 

MN366 Micro Net 

MN366H t Micro Net 

0.05 ±15,5 

DA 1203 t National 

DA1203C National 

5* .0.0125 ±15 

DAC346V-12 Hybrid Sys. 
DAC346V-12 f Hybrid Sys. 

23 0.05 ±15 

MN3212 Micro Net 

12-Bit Binary 

0.5 0.0125 ±15 

MN312 Micro Net 

MN312H t Micro Net 

^ 7 0.0125 ±15,10 

MN362 Micro Net 

MN362H t Micro Net 

35 0.0125 ±15 

MN3210 Micro Net 

Multiplying 

O.S* 0.05 5-15 

AD7531L AD (421) 

12-Bit Complementary Binary/Offset 

Binary 

5* 0.0125 ±15 

■ ( 

MN3850 Micro Net 

MN3850H t Micro Net 

0.1 5-15 

AD7S31K AD (421) 

0.2 5-15 

AD7531J AD (421) 

12-Bit Complementary Offset Binary 

1* 0.0125 ±15 

DAC345I-12 Hybrid Sys. 
DAC345I-12 t Hybrid Sys. 

1 0.025 ±5 

MN312R Micro Net 

Multiplying 

1.2* 0.006 -15,5-15 

AD563K/BIN AD (419) 

AD5638/BIN fAD (419) 

AD563T/BIN tAD (419) 

3 0.0125 ±15,10 

MN364 Micro Net 

MN364H t Micro Net 

7 0.0125 ±5,10 

MN360 Micro Net 

MN360H t Micro Net 

O.012 -15,5-15 

AD563J/BIN AD (419^ 

Multiplying 

1.5 0.0125 3-10 

DAC331M-12 t Hybrid Sys 

35 0.0125 ±15 

MN3211 Micro Net 

12-Bit Complementary Binary/Comp. 

Offset Binary/Comp. Two’s Complement 

0.3/3* 0.012 ±15,5 

±15 

877-851 Beckman 

877-85V Beckman 

DAC80/CBI Burr-Brown 

DAC85/CBI Burr-Brown 
DAC85ET t Burr-Brown 
DAC-S-CBI DDC 

DAC85/CBI t Micro Net 

DAC-HZ12B Datel 

DAC-HZ12BMtDatel 

3 0.012 ±15,5 

DA1200 t National 

DA1200C National 

0.048 ±15,5 

DAi201 t National 

DA1201C National 

Multiplying 

3.5 0.006 -15,5-15 

AP5628/BIN fAD (418) 

AN562S/BIN f Analogic 

0.012 -15,5-15 

AD562A/BIN AD (418) 

AD582K/BIN AD (418) 

AN562A/BIN Analogic 
AN562A/BIN Analogic 

12-Bit Complementary Binary/Comp. 

Offset Binary ' 

5 0.0122 ±15,5 

- DA1200 t National 

DA1200C National 

70 0.05 ±15 

MN371 Micro Net 

MN371H t Micro Net 

0.048 ±15,5 

DA1201 t National 

DA1201C National ' 

Pulse Output 

4ms 0.0125 ±10 

6202 Intersil 

5* 0.0125 ±15,5 

MN3860 Micro Net 

MN3860H t Micro Net 

12-Bit Binary/Offset Binary 

0.2/2 0.0125 ±15 

4058 t Teledyne P 

12-Blt Offset Binary 

5* ±15 

DAC346V-12 HybrIdSys. 
DAC346V-12 t Hybrid Sys. 

76 0.024 ±15 

872-Dl t Beckman 

0.05 ±15 

872-D2 t Beckman 

— 0.0125 ±15 

(Cont’d) 

DAC349 Hybrid Sys 

DAC349M t Hybrid Sys 

70 0.0125 ■ ±15 

(Cont’d) 

MN370 Micro Net 

MN370H t Micro Net 


t Military Terrtperature Range (— 55®C to 125®C) 


* typical Values 

Bold face indicates additionai data is provided on the page noted. 
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Settling Time Linearity 
(i^LSB) Error 

Bits ns %FPS 

Supply 

Voltage 

D/A Converters (Oont’d) 

12-Blt Offset Binary 

(Cont'd) 

12-Bit plus sign dynamic range (7-Blt plus 
Sign Format) 

0.5 -- 

•'±15 

13-Bit Binary 

Multiplying 

20 — 

-25,±15 

13-Blt Complementary Binary/Comp. 
Offset Binary 

0.1/0.37 0.0125 

±5,15 

0.025 

±5,15 

j3.05 

±5,15 



16-blt Compllrrtentary Binary 

10 0.005 

50/100* 0.003 

0.005 


16-Bit Compfementary Offset Binary 
0.003 



Settling Time 

Linearity 


(i’ALSB) 

Error 

Supply 

Bits ns 

%FPS 

Voltage 

D/A Converters 



Beckman 
t Beckman 


SDAC-12 DDC 


SDAC-11 DDC 


SDAC-10 DDC 


DAC-HP16D Datel 


MN3300 Micro Net 


DAC70/CCD Burr-Brown 


DAC70C/CCD Burr-Brown 


DAC-HP16B Cteitet 


DAC70/CSB Burr-Brown 


DAC7(K5/C8B Burr-Brown 


*15,5 DAC70/COB Burr-Brown 

±15,5 DAC70C/GOB Burr-Brown 



t Military Temperature Range (-55®Cto 125®C) 


' Typical Values 
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INTERFACE— Display Drivers 


Function Device 

Source 

Line 

Function Device 

Source 

Line 

Function Device 

Source 

Line 

Display Drivers 


Display Drivers (Cont’d) 


Display Drivers (Cont’d) 


BCD to 7-Segment LED Driver Adjustable Current 





7446 



DS7858 

National 


BCD to 7-Segment Decoder/Driver, Active High, 

Open Collector 


9317CC 

Fairchild 


DS8858 ^ 

National 


5449 

t Fairchild 


9317CM 

t Fairchild 


BCD to 7-Segment LED Decoder /Driver, Constant 


7449 

Fairchild 


HD2553 

Hitachi 


Current 

■ 


54LS49 

t Fairchild 


in5446 

t in 


DS8857 

National 


74LS49 

Fairchild 

60 

in7446 

in 


BCD to 7-Segment LED Latch /Decoder/ Driver, with 


MC6449 

t Motorola 


MC5446 

t Motorola 

120 

ripple blanking 



MC7449 

Motorola 


MC7446 

Motorola 


F4734BC 

Fairchild 


DM54LS49 

t National 


DM5446A 

t National 


F4734BM 

t Fairchild 


DM74LS49 

National 


DM7446A 

National 


BCD to 7-Seament LED Decoder/ Driver. Constant 


N8T06 

Signetics 


7446 

Signetics 


Current, with Latch 



S8T06 

t Signetics 


SW7446 

SW 


9368C 

Fairchild 

10 

SN5449 

tTI 


SW7446A 

SW 


9374C 

Fairchild 


SN54294 

tTI 


TL7446 

Telefunken 





SN54LS49 

t Tl 


SN5446A 

tTI 


Hex TTL to LED Bulb Driver, with Latch 


SN54LS249 

t Tl 

70 

SN54246 

tTI 


DS8673 

National 


SN7449 

Tl 


SN7446A 

Tl 

130 

DS8674 

National 


SN74249 

Tl 


SN74246 

Tl 

/ 

BCD to 7-Segment LCD Decoder /Driver 


/ SN74LS49 

Tl 


BCD to 7-Segment Decoder / Driver for gas 


SIL4056B 

t Mitel 


SN74LS249 

Tl 


discharge displays 



CD4055B 

t RCA 





384A/C 

Teledyne S 


CD4055BE 

RCA 


BCD to 7-Segment Decoder/ Driver with latch. Active 
Low, Open Collector 


384B/M 

t Teledyne S 


BCD to 7-Segment LCD Latch/Decoder/Driver 


9370C 

Fairchild 


BCD to 7-Segment Decoder/ Driver for lamps and 


MC14543BA 

t Motorola 


BCD to 7-Segment Deboder/ Driver Active Low, 


relays 



MC14543BC 

Motorola 


Open Collector 



CD2500 

RCA 


SiL4056B 

t Mitel 


MC4039 

Motorola 


CD2501 

RCA 


CD4056B 

t RCA 

20 

N8T04 

' Signetics 


CD2502 

RCA 


CD4056BE 

RCA 


S8T04 

t Signetics 

80 

CD2503 

RCA 


SCL4543A 

SSS 


BCD to 7-Seament Decoder/Driver, Active Low. 


BCD to 7-Segment Latch/Decoder/Driver (CMOS 

140 

BCD to 7-Segment Decoder/ Driver, Active High, 


Open Collector, 15v Output 



witn bipolar output) 



Resistive Pull-Up 



54LS47 

t Fairchild 


F4511BC 

Fairchild 


54LS48 

t Fairchild 


74LS47 

Fairchild 


F4511BM 

t Fairchild 


74LS48 

Fairchild 


6447 

t Fairchild 


SIL4511B 

t Mitel 


6448 

t Fairchild 


7447 

Fairchild 


SIL4511BE 

Mitel 


7448 

Fairchild 


9317BC 

' Fairchild 


MC14511BA 

t Motorola 


9307C 

Fairchild 


9317BM 

t Fairchild 


MC14511BC 

Motorola 


9307M 

t Fairchild 


HD2532 

Hitachi 


CD4511BC 

National 


in5448 

tin 

30 

in6447 

t in 


CD4511BM 

t National 


in7448 

in 


in7447 

in 

90 

CD4511B 

tRCA , 


MC5448 

t Motorola 


MC5447 

t Motorola • 


CD4611BE 

RCA 

150 

MC7448 

Motorola 


MC7447 

Motorola 


SCL4511B^ 

t SSS 


MC8307 

Motorola 


DM6447A 

t National 


SCL4511BE 

SSS 


MC9307 

t Motorola 


DM7447A 

National 


CM4511B 

t Solitron 


. DM5448 

t National 


DM54LS47 

t National 


CM4511BE 

Solitron 


DM7448 

National 


DM74LS47 

National 


TF4511A/B 

t Tl 


DM54LS48 

t National 


7447 

Signetics 


TP4511A/B 

Tl 


DM74LS48 

National 


SW7447 

SW 


BCD to 7-Segment Latch /Decoder /Driver, for Liquid 


DS7856 

t National 

40 

SW7447A 

SW 


Crystal Displays 



DS8856 

National 


383A/C 

Teledyne S 

100 

MC14543BA 

t Motorola 


7448 

SIgnetics 


383B/M 

t Teledyne S 


MC14543BC 

Motorola 


N8T05 

Signetics 


TL7447 

Telefunken 


BCD to 7-Segment Latch/ Decoder/ Driver (Strobed 

160 

S8T05 

t Signetics 


SN5447A 

tTI 


Latch) , for Liquid Crystal Displays 



SW7448 

SW 


SN54247 

tTI 


SIL4056B 

t Mitel 


TL7448 

Telefunken 


SN54LS47 

tTI 


SIL4056BE 

Mitel 


SN5448 

t Tl 


SN54LS247 

tTI 


CD4056B 

t RCA 


SN54248 

tTI 


SN7447A 

Tl 


CD4056BE 

RCA 


SN54LS48 

tTI 


SN74247 

Tl 


BCD to 7-Segment Decoder /Driver, for Liquid . 


SN54LS248 

tTI 

50 

SN74LS47 

Tl 


Crystal Displays 



SN7448 

Ti 


SN74LS247 

Tl 

110 

SIL4055B 

t Mitel 


SN74248 

Tl 


BCD to 7-Segment Decoder/ Driver, Active Low, 


SIL4055BE 

Mitel 


SN74LS48 

Ti 


Open Collector, 30v Output 



CD4055B 

t RCA 


SN74LS248 

Tl 


5446 

t Fairchild 


CD4055BE 

RCA 





(Cont’d) 







t Military Temperature Range (-55®C to 125®C) * Typical Values 

Bold face indicates additional data is provided on the page noted. 
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INTERPACE—Display DriYera (Cont’d) 


Function Device 

Source 

Display Drivers (Cont’d) 


4-plglt Liquid Crystal Display Driver 

SCL5424 

SSS 

SCL5441 

SSS 

1 4-Segment Liquid Crystal Display Driver 

CD4054B 

t RCA 

CD4064BE 

RCA 

1 Hex High Voltage Indicator Driver Open Collector (to 

55v) 


HD536 

Harris 

1 He)rTTL to Led Bulb Driver, with Latch 

DS8869 

National 

DS8869 

Natioriai 

1 7 DIgIt/Segment MOS to Flpurescent Display Driver 

XR2271 

Exar 

1 3-Diglt Gas Discharge Display Anode Driver 

MC3495 

Motorola 

MCit96 

Motorola 

1 4-Djgit Gas Discharge Display Anode Driver 

UDN-6144A 

Sprague 

I 5-Digit Gas Discharge Display Anode Driver 

UHP-490 ■ 

Sprague 

I 6-Digit Gas Discharge Display Anode Driver 

in512 

in 

DS7891 

t National 

DS8891 

National 

UDN-6164A 

Sprague 

UHP-491 

Sprague 

UHP-495 

Sprague 

SN76481 

Tl 

I 7-Diglt Gas Discharge Display Anode Driver 

MC3490 

Motorola 

MC3494 

Motorola 

I 8-Diglt Gas Discharge Display Anode Driver 

D$7887 

t National 

DS8887 

National 

DS7897 

t National 

DS8897 

National 

UDN-6184A 

Sprague 

1 9-Digit Gas Discharge Display Anode Driver 

NE585 

SIgnetics 

1 10-Dlgit Gas Discharge Display Anode Driver 

ITO04 

in 

1 5-Segment Gas Discharge Display Cathode Driver 

UHP-480 

Sprague 

7-Segment Gas Discharge Display Cathode Driver 

C»7885 

t National 

DS8885 

National 

UHP-481 

Sprague 

1 7-Segment Gas Discharge Display Cathode Driver, 

with BCD Decoder 


DS7880 

t National 

DS8880 

National 

DS8884A 

National 

DM8880 

SIgnetics 

SN75480 

Tl 


Function Device 

Source 

Display Drivars (Cont’d) 


8-Segment Gas Discharge Display Cathode Driver 

in605 

in 

MC3491 

Motorola 

DS7889 

t National 

DS8889 

National 

UDN-7183A 

Sprague 

UDN-7186A 

Sprague 

UDN-7184A 

Sprague 

UHP-482 

Sprague ' 

1 9-Segment (Panapiex) Display Cathode Driver 

1 NE584 

SIgnetics 

1 4-Dlglt CMOS to LED Cathode Driver 

MCC1486 

Motorola 

MCC1487 

Motorola 

DS8650 

National 

0S8658 

National 

1 7-Segment CMOS to LED Driver 

DS8651 

National 

DS8659 

National 

1 6-Digit MOS to LEO Cathode Driver 

9664C 

Fairchild 

9664AC 

^ Fairchild 

9664BC 

Fairchild 

75492C 

Fairchild 

75492AC 

Fairchild 

75492BC 

Fairchild 

in492 ■ 

in 

insoo 

in 

ITTSOZ 

in 

/ in506 

in 

in5io 

in 

LS1060 

LIthic Sys. 

LBC1060 

Litronix 

MC76492 

Motorola 

DS75492 

National' 

CS75494 

National 

DS8870 

National 

DS8877 

National 

DS8892 

National 

NE582 

SIgnetics 

SN75486 

t Tl 

SN75492 

Tl 

SN75494 

Tl 

I 7-Digit MOS to LED Cathode Driver 

in546A 

in 

DS8844 

National 

SN75497 

Tl 

I 7-Digit MOS TO LED Cathode Driver, with low 

battery indicator 


DS8866 

National 

DS8977 

National 

I 8-Olglt MOS to LED Cathode Driver 

HD2903 

Hitachi 

in 608 

in 

in514 

in 

jn525 

in 

LBC1050 

Litronix 

T^8863 

National 

DS8865 

National 

DS8871 

National 

DS8963 

National 


Line! Function 


Display Drivers (Cont’d) 


8-Digit LED Driver (for use with G.I. C650-654 
Calculator Series) 

in7103 in 

9-Digit MOS to LED Cathode Driver 

in526 

in 

in548 

in 

in558 

ITT 

DS8865 

National 

DS8872 

National 

DS8973 

V National 

DS8974 

National 

DS8976 

National 

SN7549i 

Tl 

9-Dlglt MOS to LED Cathode Driver, with low battery 

indicator 

DS8864 

National 

DS8873 

National 

9-Dlgit MOS to LED Cathode Driver with shift register 

decoding 

DS8874 

National 

DS8876 

National 

DS8879 

National 

1 2-Dlgit MOS to LED Cathode Driver (for National 

Calculators) 

DS8868 

National 

4-Segment MOS to LED Anode Driver 

.75491C 

Fairchild 

76491AC 

Fairchild 

75491BC 

Fairchild 

in491 

in 

in501 

in 

in503 

in 

in507 

in 

in5ii 

ITT 

in5t7 

in 

in5i8 

in 

in^22 

in 

in523 

»TT 

MC75491 

Motorola 

DS7895 

^ t National 

DS8895 

t National 

DS75491 

National 

DS75493 

National 

SN75491 

Tl 

SN75493 

Tl 

5-Segment MOS to LED Anode Driver 

DS8861 

National 

8-Segment MOS to LED Anode Driver 

HD2902 

Hitachi 

in509 

in 

LBC1070 

Litronix 

LBC1071 

Litronix 

MC676 

Motorola 

DS8867 

National 

Sfsl75487 

Tl 

Bargraph LED Display Driver 

UAA170 

Siemens 

UAA180 

Siemens 


t Military Temperature Range (-56’C to 125®C) 


* Typical Values 
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IC MASTER 


INTERFACE— Display Drivers (Cont’d) 


Function 


Device 


Source 


Line 


Function 


Device 


Source 


Line 


Function 


Device 


Source 


Line 


Display Drivers (Cont’d) 


BCD-To-Decimal Decoder /Driver (Nl?<le Driver) 


5441 

t Fairchild 

7441 

Fairchild 

HD2518 

Hitachi 

iTT7441 

in 

MC5441 

t Motorola 

MC676 

Motorola 

MC7441 

Motorola 

DM5441A 

t National 

DM7441A 

National 

H158 

SGS 

382A/C 

Teledyne S 

382B/M 

t Teiedyne S 

BCD-To-Decimal Decoder/ Driver with Blanking (fOr 
cold cathode indicator tubes) 

74141 

Fairchild 

HD2558 

Hitachi 

in54141 

t ITT 

in74141 

in 

DM54141 

t National 

DM74141 

National 

TL74141 

Tetefunken 

SN74141 

Tl 

BCD-To-DecImal Decoder /Driver (for lamps) 

ITT380-1 

tin 

in380-5 

in 

380A/C 

Teledyne S 

380B/M 

t Teledyne S 

381A/C 

Teledyne S 

381B/M 

t Teledyne S 


Lamp Driver; See Interface-Display Drivers, and 
various high current drivers under Interface-Memory 
and Peripheral Drivers 


Lamp Drivers (to90v, 1.5a) 


S55V01 

t 8ilfconix 

(506) 

S55V02 

t 8iliconix 

(506) 

855V11 

t 8iliconix 

(506) 

855V12 

t 8iliconix 

(506) 

S55V21 

t 8iliconix 

(506) 

S55V22 

t 8ilieonix 

(506) 

STSVOI 

8iHcoiiix 

(506) 

S75V02 

8iHconix 

(506) 

S75V11 

8iliconix 

(506) 

875V12 

8iliconix 

(506) 

875V21 

8Uiconix 

(506) 

875V22 

8iliconix 

(506) 


Lamp Driver 


CSR301 


Teledyne C 


4-Channel Incandescent Lamp Driver 

CLD4 . Teledyne C 


Display Drivers 


10 


20 


30 


40 


Display Drivers 


t Military Temperature Range (-56®Cto 125°C) 


382 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


INTERFACE— Error Checking Circuit*, Keyboard Encoder-Decoders 




Max. Serial 

Data Bate 

’ Supply 




Function 

, 

MHz 

Voltage 


Device 

Source 

Error Cheeking Circuits 


CROC Generator 


10 

6 


9401C 

Fairchild 



10 

6 


940tM 

t Fairchild 



3 

5 


MC85(iO 

Motorola 



10 

60m^, 5v 


8X01 

Signetics , 

D^ew-Queue Register 


3* 

5 


MC8620 

Motorola 



10* 

200ma 


8X03 

Signetics 

' 


‘ 1 

^ 200ma 


8X04 

Signetics 

Error Detection /Correction Circuit (EGL) 


— ■ 

-5.2 


MC10163 

Motorola 



— 

-5.2 


MC10193 

Motorola 

Error Pattern Register 

L .3 

- "5 


MC8501 

Motorola 

LRCC Data Register 


3 

5 


MC8502 

Motorola 

Single Error Hamming Code Detector and Generator 

— 

5 


MC4041 

Motorola 

Polynominal Generator 


4* 

5 


MC8506 

Motorola 

Universal Polynomial Generator 


3.6* 

5 


MC8503 

Motorola 

Universal Polynomial 4 Bit Generator 


17* 

5 


MC8504 

Motorola 

No.of ' 


Max. 

' 




No. of Output 


Clock Rate 


Supply 



Keys Bits 

Code 

KHz 

Comments 

Voltage 

Ctevlce 

source 

Keyboard Encoder-Decoders 


16 4 lot 16 



Strobe output. Key rollover output 

5 

HD-0165 

Harris 




2 of 8 keyboard to binary encoder, 

5 

MC14419 

Motorola 




one of four row inputs and column 
inputs (telephone key pads) give 
binary output, strobe. 




16 — — 


— 

/ 


HD54C922 

t Harris 






HD74C922 

Harris 






MM54C922 

t National 




2 key rollover, 3 state output 


MM74C922 

National 

20 — — 


— 



HD54C923 

t Harris 

' 





HD74C923 

Harris 






MM54C923 

t National 




2 key rollover, 3 state output 


MM74C923 

National 

28 8 plus Parity 

Mask, Programmable 

60 

4x8 matrix, N Key rollover, 2 
levels, independent or expander for 
MCS1007. Repeat. 

-12,6 

MCS1008 

MOS 

64 8plus^Parity 

Mask, Programmable 

60 

Odd Parity, N Key Rollover, 9x8 
matrix, 4 levels Repeat. 

-12,5 

MCS1007 

MOS 

88 SplusParlty 

Mask. Programmable 

100 

Programmable parity, strobe width. 

-12,5 

AY5-2376 

Gl 



strobe delay. Two key rollover. 8 x 





• 


11 matrix. 3 levels. 


KR2376 

SMC 

90 10 

Mask. Programmable 

60 

Two units give 180 keys. 9 x 10 
matrix, N Key rollover, 4 levels. 

\ Repeat 

-12,5 

MCS1009 

MOS 


9 

Mask, Programmable 

200 

Programmable strobe width. 9 x 10 
matrix. (N or two key rollover. 4 

-12,5 

MM5740 

National 




levels. Repeat. 




10 

Mask, Programmable 

100 

9 X 10 matrix, 4 Mode, 2 or N key 
rollover ^ 

-12.5 

AY6r3600 

Gl 






KR3600 

SMC 

Are33/ Baudot/ logical pit Pairing/Typewriter 

100 

9 X 10 matrix, N key rollover or 

-12,6 

TMS5001 

Tl 




lockout 





(Cont'df 







t Military Temperature Range (-“S5®C to 126®C) * Typical Values 
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INTERFACE-^Error Checking Circuits, Keyboard Encoder-Decoders (Cont’d) 


No. of , Max. 

No. of Output Clock Rate Supply 

Keys Bits Code KHz Comments Voltage 

Device Source 

' I ' 

Keyboard Encoder-Decoders (Cont’d) 


90 (Cont’d) 


99 10 Mask, Programmable 250 9 x 9 matrix. N key rollover, 4 levels. -12,5 

No repeat. 

99 Key, 4 Mode Encoder - 1 2!5 

\ 

EA2000 EA 

EA2007 EA 

EA2030 EA 


t Military Temperature Range (~55®C to 125®C) * Typical Values 


Bold face indicates additional data is provided on the page noted. 
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INTERFACE— Line Circuits 


No. 

Per 

Device 


Output 


Party 

Line 


Power 

Supply 


Comments 


Line Drivers-Single Ended 


±4 to6v 

No 

i;9tO±15 

RS232.CCinV.26 

9636C 

9636M 

Fairchild 
t Fairchild 

i;6v 

No 

±12 

4lnput;RS232B.C;MIL188 

N8T15 

SIgnetics 

±8v 

No 

±12 

RS232C;MIL188;CClnV.24 

55150M 

t Fairchild 





75150 

Fairchild 





DS75160 

National 





RC75150 

Raytheon 





RM55150 

t Raytheon 





SN75150 

Tl 

m 

No 

5,12 

130 Ohm Twisted Pair , 

9621C 

AMO 





9621M 

tAMD 





9621 

Fairchild 





9621M 

t Fairchild 





RC9621 

Raytheon 





RM9621 

t Raytheon 

High Current 

Yes 

5 

Emitter Follower Coax/TwIsted Pair 

8T1X 

Fairchild 





8T13M 

t Fairchild 





56121M 

t Fairchild 





75121 

Fairchild 





MC8T13 

Motorola 





DS55121 

t National 





DS75121 

National 





RC8T13 

Raytheon 





RM8T13 

t Raytheon 





N8T13 

Signetics 





S8T13 

t Signetics 





SN55121 

tTi 



' 


SN75121 

Tl 




Coax/Twisted Pair; IBM360, 370 

8T23C 

Fairchild 





8T23M 

t Fairchild 





55123M 

t Fairchild 





75123 

Fairchild 





MC8T23 

Motorola 





DS75123 

National 





RC8T23 

Raytheon 





RM8T23 

t Raytheon 





N8T23 

Signetics 





SN75123 

Tl 

±6v 

No 

±12 

RS232B/C,CCin.MIL188 

9616C 

AMD 




i ■ 

9616 

Fairchild 





1 9616E 

Fairchild ^ 





9616M 

t Fairchild 

±6 to 9v 

No 

±9 to ±15 

RS232C,CCinV,24 . 

MC1488 

AMD 





XR1488 

Exar 





mA1488 

Fairchild 





HD1488 

Harris 




' y 

ini488 

mr 





MC1488 

Motorola 





.DS1488 

National 





RC1488 

Raytheon 





MC1488 

Signetics 





SG1488 

Silicon 6 





SN76188 

Tl 

TIL 

No 

5 

Active Pull-Up 

AM2614C 

AMD 





AM2614M 

tAMD 


(Cont’d) 


Device 


Source 



20 


30 


40 


50 


t Military Temperature Range (--55®C to 125®C) 
IC MASTER 1977 
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INTERFACE— Line Circuits (Cont’d) 


No. 

Per Party Power 

Device Output Line Supply Comments 

Device ^rce 

Line Drivers-Single Ended (Confd) 


* TTL (Cont’d) 


Yes 5 Three-State 

RC8T09 Raytheon 

RM8T09 t Raytheon 

N8T09 Signetics 

S8T09 t Signetics 

2-input NAND, 80 ma 

96101C Fairchild 

96101M t Fairchild 

4 Input AND, NAND; Three-State 

DM7831 tAMD 

DM8831 AMD 

DS7831 t National 

DS8831 National 

1^7831 w/o Vcc Clamp 

DS7832 t National 

DS8832 National 

No. 

Per Party Power 

Device Output Line Supply Comments 

Device Source 

Line-Drivers - Differentiai 


2 High Current TTL ' ! - 


No 5 40 ma, Active Pull-up/ Pull-down 

9612C Fairchild 

9612M t Fairchild 

50 ma, Active Pull-up/ Pull-down 

9612EC Fairchild 

40 ma. Open Collector/ Active Pull-up 

9614C AMD 

9614M tAMD 

9614C . Fairchild 

9614M t Fairchild 

in9614-1 t in 

in9614-^ ITT 

SN55114 tTI 

SN75114 Tl 

Yes 5 40 ma, Open Collector/ Active Pull-up, ThreeState 

SN55113 tTI 

SN76113 Tl 

No 5 40 ma, 4 Input AND, NAND 

DM7830 t AMD 

DM8830 AMO 

54S140 t Fairchild 

74S140 Fairchild 

HD74S140 Hitachi 

DM74S140 National 

DS7830 t National 

DS8830 National 

DM7830 t Signetics 

DM8830 Signetics 

74S140 Signetics 

SN54S140 tTI 

SN55183 tTI ^ 

SN74S140 Tl 

SN75183 Tl 

Yes 5 40ma,4lnput AND, NAND; Three State 

DM7831 tAMD 

OM8831 AMD 

DS7831 t National 

DS8831 National 

DS7831w/o \ Vcc Clamp 

\ ■ , ' ■ ^ 

(Cont'd) 

DM7832 t AMD 

DM8832 AMD 

0S7832 t National 


t Military Temperature Range (“56°C to 125^0) * Typical Values 

mak Bold face indicates additional data 1$ provided on the page noted. 
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INTERFACE^Line Circuits (Cont’d) 


No. 

Per Party 

Device Output Line 

Power 

Supply 

Comments 

Device 

Source 

Une-Drivers - Differential (Cont’d) 


2 " High Current TTL Yes 

5 (Cont’d) 







DS8832 

National 

High Current CMOS 





No 

3-15 

CMOS 50 ma, 4 Input AND, NAND 

MM78C30 

t Nationjal 




MM88C30 

National 

6ma Yes 

±6 

Twisted Pair, Level Shifting 

AM55109 

tAMD 




AM75109 

AMD 




55109M 

t Fairchild 




75109C ^ 

Fairchild 




in55109 

tlTT 




in75109 

in 




MC75109 

Motorola 




DS55109 

t National 




DS75109 

National 




RC75109 

Raytheon 




RM55109 ^ 

t Raytheon 




SN55109 

tTI 




SN75109 

Tl 

12ma ^ Yes 

±5 

Twisted Pair Level Shifting 

AM55110 

tAMD 




AM75110 

AMD 




551 10M 

t Fairchild 




751 IOC 

Fairchild 


\ 


in55110 

tin 




in75110 

in , 




MC75110 

Motorola 




DS55110 

t National 




DS75110 

National 




RM55110 

t Raytheon 




RC75110 

Raytheon 




SN55110 

tTI 




SN75110 

Tl 

24 ma Yes 

±5 

Higher current 751 10 

551 12M 

t Fairchild ‘ ' 




751 12C 

Fairchild 




SN75112 

Tl 

±20 ma ' Yes 

-6,5 

Push-Pull Output 

MC75113 

Motorola 

3 2ma Yes 

5 

Constant Current 

HD245 

t Harris 




HD545 

Harris 

4 1 1 ma Yes 

±5 

Quad 751 10 

MC3453 

Motorola 

High nurrent TTI 





No 

5 

50 ohm lines 

74128 

Signetics 




SN74128 

Tl 



75 ohm lines 

1 54128 

t Signetics 




SN54128 

tTI 

Yes 

5 

Three-State 

DS1688 

t National 




bS3688 

National 




8T100 

Signetics 




8T101 

Signetics 

High Current CMOS 





No 

3-15 

CMOS, 25 ma 

MM78C29 

t National 




MM88C29 

National 

See also Drivers under digital logic f^ies 

5 

RS-422;RS-423 

MC34a7 

Motorola 

' 1 



t Military Temperature Range (-55°C to 125°C) * Typical Values 
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INTERFACE—Line Circuits (Cont’d) 


No. Receiver Common 

Per Input Mode Supply 

Device Threshold Voltage Voltage Comments 

Device Source 

Line Receivers - Singie Ended 




P ' . 


Refdb0.1v 5 Ext. Reference Adjustable from 1.5 to 3.5v 

MC75140 Motorola 

SN75i40 Tl 

Ext. Ref. Adj. 1.5 to 3.5v with optional iernal 2.5v Reference 

SN55142 tTI 

SN75142 Tl 

0.4 to 2.4 db15 5 Differential Input, Single Ended Data 

AM2615C AMD 

AM2615M tAMD 

±2.0 5 RS232B 

DS7822 t National 

DS8822 National 

, 3 0.7 to 1.7 r 5 Hysteresis, IBM 360/370 

1 

8T24C Fairchild 

8T24M t Fairchild 

65124M Fairchild 

75124C Fairchild 

MC8T24 Motorola 

OS75124 National 

RC8T24 Raytheon 

RM8T24 t Raytheon 

N8T24 Signetics 

SN75124 Tl 

0.75 to 2.25 5 Hysteresis, RS232C, CCIH V. 24 

9617C AMD 

9617C Fairchild 

0.8 to 2.0 V 5 ' Hysteresis, High-Speed 

8T14C Fairchild . 

8T14M t Fairchild 

55122M t Fairchild 

75122C Fairchild 

MC8T14 Motorola 

DS55122 t National 

DS75122 National 

RC8T14 Raytheon 

RM8T14 t Raytheon 

N8T14 Signetics 

S8T14 t Signetics 

SN55122 tTI 

SN75122 Tl 

4 ±3/0.8 to 3 5 or 12 RS232C, Hysteresis, Fail Safe Option 

' ' 

55154M t Fairchild 

75154C Fairchild 

D876154 National 

SN75154 Tl 

RM55154 t Raytheon 

RC75154 Raytheon 

0.75to1.5v 5 RS232Ci Programmable Threshold, Hysteresis 

(Cont’d) 

1489 AMD 

mA 1489 Fairchild 

HD1489 Harris 

ini489 ITT 

MC1489 Motorola 

DS1489 National 

RC1489 Raytheon 

MC1489 Signetics 

SG1489 Silicon C 


t Military Temperature Range (~55®C to 125® C) * Typical Values 

QHH Bold face indicates additional data is provided on the page noted. 
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INTERFACE— Line Circuits (Cont’d) 


No. Receiver Common 

Per Input Mode Supply 

Device Threshold Voltage Voltage Comments 

Device Source 

Line Receivers - Single Ended (Cont’d) 


4 0.76to1.5v (Cont’d) 

V 

SN75189 Tl 

0.75 to 2.25 5 RS232C, Programmable Threshold, Hysteresis 

1489A AMO 

XR1489A Exar 

MA1489A Fairchild 

ini489A ITT 

HD1489A Harris 

MC1489A Motorola 

DS1489A National 

RC1489A Raytheon 

MC1489A Signetics 

SG1489A Silicon G 

SN75189A Tl 

0.97 to 2.65 5 Hysteresis. 120 Ohm System 

DS7836 t National 

1.05 to 2.5 5 Hysteresis, 120 Ohm System 

DS8836 National 

1.2 to 1.8 5 120 Ohm System, No Hysteresis, NOR Input 

DS7640 t National 

1.3 to 1,7 5 120 Ohm System, No Hysteresis, NOR Input 

DS8640 National 

1.5 to 2.0 5 ' 120 Ohm System, Hysteresis, NOR Input 

N8T380 Signetics 

1.7 5 No Hysteresis* NOR Input 

96106 Fairchild 

5 to 7.5 15 Hysteresis, Interface to CMOS ^ 

367A Teledyne S 

367M t Teledyne S 

Hysteresis, Open Collector, Interface to CMOS 

368A Teledyne S 

368M t Teledyne S 

5.5 to 8 12 Hysteresis, Interface to CMOS 

367B Teledyne S 

367C t Teledyne S 

Hysteresis, Open Collector, Interface to CMOS 

368B t Teledyne S 

368C Teledyne S 

6 0.97 to 2.65 5 Hysteresis, 120 Ohm System 

DS7837 t National 

1.05 to 2.50/ 5 Hysteresis, 120 Ohm System 

MC3437 Motorola 

DS8837 National 

N8T37 Signetics 

Line Receivers - Differential 


2 ... ■'''■ ... 


±0.35/0.3 to 3 5 ADJ. RS2328, C, MIL-188 

N8T16 Signetics 

±0.2/0.3 ±10/15 5 Twistedpair, ±15v CM V, Response Control 

DS78LS20 t National 

T)S88LS20 National 

±0.2/0.5 ±7/15 5 RS232, RS422/3 

9637C Fairchild 

9637M t Fairchild 

±0.5/2 ±0/15 5,12 ±15vCMV 

9620M fAMD 

9620M t Fairchild 

±0.5/2 X ±0/12 5,12 ±12vCMV 

9620C ^ AMD 

9620C Fairchild 

±0.3/d.3 1 ±10/15 5 ±15vCMV. Response Control 

DS78L20 t National 

DS78L20 t National 

DS88L20 National 

±0.5/1 ±0/15 5 15 vCMV, Response Control 

(Cont’d) 

9615C AMD 

9615M fAMD 

9615C Fairchild 


t Military Temperature Range (-55°C to 125°C) * Typical Values 
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INTERFACE— Lin9 Circuits (Cont’dl 


No. Receiver Corrtmon 

Per Input Mode Supply 

^ OeviM Threshold Voltage Voltage Comments 

Device ^rce 

Line Receivers - Differential (Confd) 


2 ±0.6/1 ±0/16 6^ (Cont'd) 

9615M t Fairchild 

in9615-1 t in 

in9615-5 in 

SN55115 tTi 

SN75115 Tl 

Twisted Pair, ± 16v CMV, Response Control 

DM7820 t AMD 

DM8820 AMD 

DS7820 t National 

DS8820 National 

DM7820 tSIgnetics 

DM8820 Signetics 

±6/16 6 ±16vCMV 

961X Fairchild 

9613M t Fairchild 

±3/16 6 Twistedpair, ±3/16 V CMV, Response Control 

DM7820A TAMP 

DM8820A AMD 

DS7820A t National 

DS8820A National 

DM7820A t Signetics 

DM8820A Signetics 

SN55182 tTi 

SN75182 Ti 

±0.6/3 ±26 ±12 AdjustsRS232C/MIL-188, ±26 V CMV, Hysteresis 

9627C Fairchild 

9627M t Fairchild 

SN75t52 Tl 

±2 ±10 -10,5 130 Ohm Termination 

9622C Fairchild 

9622M t Fairchild 

RC9622 Raytheon 

RM9622 t Raytheon 

±0.010 ±3 ±5 10 mv, MOS Sense Active Pull-up 

^ ^ : \ 

65207M t Fairchild 

75207C Fairchild 

in75207 in 

D875207 llatioiial(475) 

75S207 Signetics 

SN75207 Tl 

10 mv, MOS Sense, Three state 

DS3e04 N8tioiwl(47S) 

10 mv, MOS Sense, Open Collector 

' f 

• ; ^ 

56208M t Fairchild 

75208C Fairchild 

in75208 in 

DS7S208 liatioiMl(475) 

75S208 Signetics 

SN7§208 Ti 

±0.025 ±3 ±5 26 mv, Active Pull-up 

\ ■ ' 

(Cont’d) 

55107AM t Fairchild 

75107AC Fairchild 

in55107A t in 

in75107A in 

MC55107 t Motorola 

MC75107 Motorola 

D855107 tNatioiial(47S) 

DS75107 Natioiial(475) 

RC75107A Raytheon 

RM55107A t Raytheon . 

75S107 Signetics 

SN55107A tTi 

SN75107A Tl 


t Military Temperature Range (-55 ®C to 125® C) * Typical Values 

OQA Bold face indicates additional data is provided on the page noted. 



IC MASTER 1977 



MASTER SELECTION GUIDE 


INTERFACE— Line Circuits (Cont’d) 


No. Receiver 

Per Input 

Device Threshold 

Common 

Mode Supply 

Voltage Voltage 

Comments 


Device 

Source 

Line Receivers - 

Differential (Conf d) • 




2 ±0.025 

±3 ±5 (Cont’d) 






25 mv, Three State 55107 


DSie03 

tltotioiial(475) 





S83603 

li8tioiial(475) 



25 mv, Open Collector 


55108AM 

Fairchild 





75108AC , 

Fairchild 





nT55108A 

tITT 





ltT75108A 

ITT 





MC55108 

t Motorola 


*■ i 



MC75108 

Motorola 


’ 1 ■ 



DS75108A 

National (475 

* 




RC75108A 

Raytheon 

- 




RM56108A 

t Raytheon 





75S108 

SIgnetics 





SN55108A 

tTI 





SN75108A 

Tl 



55107A w/Dlode Protected Input Stage 


AM55107B 

t AMD 





AM75107B 

AMD 





55107BM 

t Fairchild 





75107BC 

Fairchild 





in55107B 

tin 





in75107B 

ITT 





0855107 

t National (475) 





DS75107 

Natlonil(475) 





SN55107B 

tTI 



. 


SN75107B 

Tl 



55 108A w/Dlode Protected Input Stage 


AM55108B 

t AMD 





AM75108B 

AMD 





55108BM 

t Fairchild 


<1 i ' ' 



75108BC 

Fairchild 





in55108B 

tITT 





in75108B 

in 





DS55108 

tNaHonal(475) 





DS75108 

National(475) 





SN55108B 

tTI 





SN75108B 

Tl 

Z ±0.075 

±5 

100 Ohm Twisted Pair, Shielded 


HD248 

t Harris 





HD548 

Harris 

:i:1.5ma 

±5 

1 00 Ohm Twisted Pair, Shielded 


HD246 

t Harris 





HD249 

t Harris 





HD646 

Harris 


, 



HD549 

Harris 

, 4 ±0.025 

±3 ±5 

Four 75107, Active Pull-Up 


MC3450 

Motorola 





DS3650 

National 



Four 75108, Open Collector 


1 MC3452 

Motorola 


•5 ' 



DS3652 

National 

±0.2 

±3 6 

Three-state, RS422/423 


MC3486 

Motorola 


■ • ±15 5 

50 mv Hysteresis 


0^51689 

t National 





DS3689 : 

National 





DS1690 

t National 





DS3690 

National 





083651 

National (489) 


±15 5 

ThreeState 


N8T110 

Signetics 





N8T111 

Signetics 

See also Recelvers-listed under Olgltal-ECL and Dlgltai>HNiL/HTL 






t Military Temperature Range {-56®C to 125°C) * Typical Values 
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iC MASTER 


INTERFACE—Line Circuits (Cont’d) 


No. Receiver 

Per Input 

Device Threshold 

Common 

Mode Supply 

Voltage Voltage 

) 

Comments 

Device 

Source 

Line Receivers - 

Differential (Cont’d) 



See also Receivers-listed under Digital-ECL and Digital'HNIL/HTL 


No. Receiver 





Per input 

Supply 




Device Threshold 

Output Voltage 

Comments 

Device 

Source 

>« ; 1 

Line Transceivers • Single Ended 


2 


Mos/m 

MOS/m 5 

Transceiver/ Port Controller 

N8T30 

Signetics 

4 0.6 to 2.0 

TTL 5 

General Purpose interface Bus, Open Collector, for MOS input 

MC3446 

Motorola 

0.8 to 2.0 

m 5 

General Purpose Interface Bus, Open Collector, 100 ma output 

MC3440 

Motorola 




MC3441 

Motorola 




MC3443 

Motorola 




DS7641 

t National 




0S8641 

National 



General Purpose Bus, Open Collector, 100 ma,or 50 ohm system 

DS8642 

National 



Three-State 

N8T26 

AMD 




S8T26 

tAMD 




9626 

Fairchild 




MC6880 

Motorola 




MC8T26 

Motorola 




N8T26A 

Signetics 




9628 

Fairchild 




MC6889 

Motorola 




MC8T28 

Motorola 




N8T28 

Signetics 

0.97 to 2.65 

TTL 5 

Open Collector, 1 v Hysteresis 

DS7838 

t National 

1.05 to 2.50 

Ul 5 

Open Collector, 1 y Hysteresis 

MC3438 

Motorola 




DS8838 

National 




N8T38 

Signetics 

1.0 to 2.45 

TTL 5 

Open Collector, Hysteresis 

AM26S12AM 

tAMD 




AM26S12AC 

AMD 

1.2 to 2.2 

TTL 5 

Open Collector, Hyste/esis 

AM26S12M 

tAMD 




AM26S12C 

AMD 

1.5 to 3.2 

m 5 

Open Collector, 100 ma output 

SG55138 

t Silicon G 




SN55138 

tTI 

1.6 to 2.3 

HL 5 

2-Input, Open Collector 100 ma Drivers 

AM2905C ^ 

AMD 




AM2905M 

tAMD 



2-Input, Open Collector 100 ma Drivers, Recver has parity generator 

AM2906C 

AMD 




AM2906M 

tAMD 



Open Collector, 100 ma output. Receiver has parity generator 

AM2907C 

AMD 




AM2907M 

tAMD 

1.6 to 2.4 

HL 5 

Open Collector, 100 ma output 

AM26S10M 

tAMD 




AM26S11M 

tAMD 

( 



9640M 

t Fairchild 




9641M 

t Fairchild 



Open Collector, 100 ma, Hysteresis 

9642M 

t Fairchild 

1.75 to 2.25 

TTL 5 

Open Collector, 100 ma output 

AM26S10C 

AMD 




AM26S11C 

AMD 




9640C 

Fairchild 

/ 



9641C 

Fairchild 


(Cont’d) 





t Military Temperature Range (-SS^C to 125®C) 

Bold face indicates additional data is provided on the page noted. 
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INTERFACE— Line Circuits (Cont’d) 


No. Receiver 

Per Input Supply 

Device Thre^xild Output Voltage Comments 

Device Source 

Line Transceivers - Single Ended (Cont’d) 

, 

4 1.75 to 2.25 m 5 (Confd) 


Open Collector, 100 ma, Hysteresis 

9642C Fairchild 

1.8 to 2.9 TTL 5 Open Collector, 100 ma output 

- ,1 ■ . ■ ■ 

in55138 t ItT 

ITT75138 \TT \ 

SG75138 Silicon G 

SN75138 Tl 

1.05 to 2.50 TTL 5 Three-State, T/R Disables, Hysteresis 

DS7833 t National 

DS8833 National 

Iriverting 7833/8833 

DS7835 t National 

DS8835 National 

Three-State, NOR Gate, Transmit Disable, Hysteresis 

DS7839 t National 

DS8839 National 

Inverting 7839/8839 

DS7834 t National 

DS8834 Nation^ 

N8T34. Signetics 

8 TTL TTL 6 Bidirectional Bus Transceiver 

DP8304 liatkNial(472) 

Line Transceivers - Differential ^ 


1 > 


^ ±0.5/±1v TTL 5 Independent Three-State 551 13 Driver and 551 Ireceiver 

SN55116 fTI 

SN75116 Tl 

Three-State 8 Pin, 40 ma , 

SN55117 fTI 

SN75117 Tl 

Sarhe as 551 16 with Three-State receiver 

SN55t18 fTI 

SN75118 Tl 

Same as 551 17 with Three-State receiver 

SN55119 fTI 

SN75119 Tl 

! . . 

I 


t Military Temperature Range (-~56®Cto 125®C) 
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O 


Function Device 

' Source 


Memory & Peripheral Drivers 

MQS Dynamic Memory, Address Refresh Logic 
Circuitry 


3222 

Intel 


MC8505 

Motorola 


MOS Dynamic Memory, 4k Address Multiplexer and 
Refresh Counter 

3232 

Intel 


MC3232A 

Motorola 


MOS Dynamic Memory, 16k Address Multiplexer 
and Refresh Counter , 

3242 

Intel 


Clock Generator/Oscillator, to 10 MHz, 8:1 Divider, 
for Microprocessors 

ICM7209 

t Intersil 


MOS Clock Driver 



MH0007 

t National 


MHb012 

t National 


MH0007C 

National 


MH0012C 

National 


Dual MOS Clock Driver 



0026 

t AMD 


0026C 

AMD 


0056 

fAMD 


0066C 

AMO 


SH013C 

Fairchild 


SH013M 

t Fairchild 


9646 

Fairchild 


MMH0026 

t Motorola 


MMH0026C 

Motorola 


MH0009 

t National 


MH0009C 

National 


MH0013 

t National 


MH0013C 

National 


DS0025 

t National 

(473) 

DS0025C 

National 

(473) 

DS0026 

t National 

(474) 

DS0026C 

National 

(474) 

DS0056 

t National 

(474) 

OS0056C 

National 

(474) 

SN75369 

Tl 


Dual MOS Clock Driver (for PMOS Memories) 


iM5013AC 

Intersil 


IM5013AM 

t Intersil 


Quad MOS Clock Driver (for PMOS Memories) 


IM5003AC 

Intersil 


IM5003AM 

t Intersil 


Two Phase Oscitlator/Clock Driver (for MOS 
systems) 


D87803 

t National 

(490) 

P87807 

t National 

(491) 

D88803 

National 

(490) 

D88807 

National 

(491) 

D88813 

National 

(490) 

D88817 

National 

(491) 

Two Phase Oscillator Driver (for CCD Shift Register 
Memories) 

MCC233 

Micro Comp 

Quad NMOS Memory Driver 



MC3469 

Motorola 


MC3460 

Motorola 


D83644 

National 

(488) 

(Cont’d) 




Function Device 

Source 


Memory & Peripheral Drivers 

(Cont’d) 

083874 

National 


D836144 

National 

(494) 

D836174 

NaHonal 

(494) 

Quad MOS Driver (for dock inputs 2416 and 2444 
CCD Memories) 

5244 

Intel 


Quad Port Driver, for 5270 RAM 



D81840 

t National 

(477) 

083840 

National 

(477) 

081870 ^ 

t National 

(477) 

083870 

National 

(477) 

Dual MOS Clock Driver, bootstrapped for single 
supply systems 


081842 

t National 

(478) 

083842 

National 

(478) 

081671 

t National 

(484) 

083871 

National 

(484) 

081872 

t National 

(478) 

083672 

National 

(478) 

1 Quad MOS Clock Driver, decodes input address 


083643 

National 

(487) 

083673 

National 

(487) 

1 Quad, MOS Memory Decoder/Clock Driver 


0836143 

National 

(493) 

0836173 

National 

(493) 

6-Bit MOS Refresh Counter/ Driver 



081646 

t National 

(480) 

083646 

National 

(480). 

081676 

t National 

(480) 

083676 

National 

(480) 

1 Quad HI to NMOS Memory Driver (for 7001 , etc.) 

1 MC3466 

Motorola 


Quad TTL to NMOS Memory Driver (for 2105, 2107, 
etc.) 

9645 

Fairchild 


3245 

Intel 


5235 

Intel 


MC3245 

Motorola 


1 Dual TTL to MOS Driver (PMOS Memory Interface) 

9644 

Fairchild 


ITT75361A 

in 


MC75361 

Motorola 


0875361 

National 

(498) 

0875362 

National 

(499) 

DS75364 

National 

1800) 

MH8805 

National' 


75361A 

Signetics 


SN75361A 

T) 


SN75362 

Tl 


Dual AND HI to MOS Driver (NMOS Memory 
Interface) 


9643 

Fairchild, 


0875322 

National 

(496) 

SN75322 

Tl 


SN75363 

Tl 


Dual Channel TTL to MOS Memory Interface (for 
TMS4062. AMS6002, etc.) 

ITT75370 

in 


SN75370 

Tl 



Line I Function 


Memory & Peripheral Drivera 

(Cont’d) 



Quad TTL to MOS Shifter/ Driver; Schottky 
MB8901 Fujitsu 

MB8902 Fujitsu 

MB8907 Fujitsu 


Dual 2-input ECL to MOS Level Shifter/ Driver 
MB8909 Fujitsu 


Quad 2-input ECL to TTL Level Shifter/ Driver 
MB8903 Fujitsu 


Dual Channel ECL to MOS Driver (MOS Memory 
interface: also ECL to TTL driver) 

11775368 in 

MC75358 Motorola 

MC75368 Motorola 

^ SN75368 T1 


Dual MOS Logic to MOS Memory Driver 
SN75364 Tl 


Hex Latch/ Driver, for MOS Memories 


D81645 

t National 

(479) 

D83645 

National 

(479) 

D81675 

t National 

(479) 

D83675 

National 

(479) 

Quad MOS Memory I/O Register 



081647 

t National 

(481) 

083647 

National 

(481) 

081677 

t Naticinal 

(481) 

083677 

National 

(481) 

0816147 

t National 

(481) 

0836147 

National 

(481) 

0816177 

t National 

(481) 

0836177 

National^ 

(481) 

Quad Predriver, Open Collector, 50 ma Sink (for 

magnetic memories) 



MC4042 

Motorola 


Dual Memory Driver, 400 ma Sink (for magnetic 


memories) 



MC4043 

Motorola 


Memory Driver Dual, 400 ma SInk/Source, Decode 

(for magnetic memories) 



75324 

Fairchild 


083629 

National 

(486) 

0875324 

National 

(497) 

RC75324 

Raytheon 


RM85324 

t Raytheon 


75324 

Signetics 


SN75324 

Tl 

• 


t Military Temperature Range (-55®C to 125®C) 


* Typical Values 

Bold face indicates additionai data is provided on the page noted. 
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Memory & Peripheral Drivers 

(Cont’d) 




I Memory Driver, Quad, 600 ma Sink, Decode 

55326M t Fairchild 

75326C Fairchild 

m75326 in^ 

! SN55326, tTI | 

SN75326 Tl 

' Memory Driver, Quad, 600 ma Source, Decode 


I 55327M 

t Fairchild 


75327C 

Fairchild 


in75327 

in 


SN56327 

tTI 


SN76327 

Tl 


SN55328 

tTI 


SN75328 

Tl 


Memory Driver, Dual 600 ma SInk/Source, Decode 

I SN55325 

t AMD 


SN75325 

AMD 


55325M 

t Fairchild 


75325 

Fairchild 


! in55325 

in 


in75325 

in 


[ MC55325 

t Mbtorola 


MC75325 

Motorola 


OS55325 

t National 

(495) 

I DS7S325 

National 

(495) 

RM55325 

t Raytheon 


RC75325 

Raytheon 


i 55325 

t Signetics 


75325 

Signeticc 


SG55325 

t Silicon G 


SG75325 

Silicon G 


SN55325 

tTI 


SN75325 

Tl 

- 

Memory Decoder/Driver 8-Channel, (for core) 


SN55329 

tTI 


SN76329 

Tl 


Quad Multiplexer/ Driver, for MOS systems 


9647 

Fairchild 


DS1648 

t National 

(482) 

DS3648 

National 

(482) 

DS1S78 

t National 

(482) 

DS3678 

National 

(482) 

Hex Inverter/MOS Driver, Three-State 


9648 

Fairchild 


bS1649 

t National 

(483) 

DS3648 

National 

(483) 

DS1679 

t National 

(483) 

DS3679 

National 

(483) 

Hex Inverter/MOS Driver, disable causes logic 1 


state 



DS16148 

t National 

(492) 

0936149 

National 

(492) 

OS16179 

't National 

(492) 

DS36179 

National 

(492) 

Dual AND Driver, HNIL, 250 ma. Open Collector 


391 

Teledyne S 


Memory & Peripheral Drivers 

(Cont’d) 


Dual Peripheral AND Driver 

55450A/B t Fairchild' 
(Cont’d) 


t Military Temperature Range (-55°C to 125°C) 


65451A/B 

55460 

55461 

55470 

55471 

75450 

75451 

75460 

75461 
75470B 
75471B 
HD2574 
HD2575 
ITT55450 
in56460 
ITT75460 
11775451 
in75460 
in75461 
MC75450 
MG75451 
MC75461 
DS55450 
DS55451 
DS55460 
DS55461 
DS75450 
DS75451 
DS75460 
DS75461 
RC75450 
RC75451 

. RM55450 
RM55451 
75450 


75451A 

SG55450 

SG65451 

SG55460 

SG55461 

SG75450 

SG76451 

SG75460 

SG75461 

SN55450B 

SN55451B 

SNS5460 

SN55461 

SN55470 

SN55471 

SN75401 

SN75411 - 

SN75430 

SN75431 

SN75450B 

SN75451B 

SN75460 

SN75461 

SN75470 

SN75471 


t Fairchild 
t Fairchild 
t Fairchild 
t Fairchild 
t Fairchpd 
Fairchild 
Fairchild 
Fairchild 
Fairchild 
Fairchild 
Fairchild 
Hitachi 
Hitachi 
tin 
t ITT 

in 

in 

•tt 

ITT 

Motorola 
Motorola 
Motorola 
t National 
t National 
t National 
t National 
National 
National 
National 
National 
Raytheon 
Raytheon 
t Raytheon 
t Raytheon 
Signetics 


Signetics 
t Silicon G 
t Silicon G 
t Silicon G 
t Silicon G 
Silicon G 
Silicon G 
Silicon G 
Silicon G 
tTI 
tTI 
tTI 
tTI 
tTI 
t Tl 
Tl 
Tl 


Function Device 

Source 

Line 

Memory & Peripheral Driyere 

(Cont’di 




Dual Peripheral AND Driver, to SOv, 300 ma i 


DS1611 

t Nationai 


DS3611 

Nationai 


DS3611 

Signetics 


UDH5711 

Signetics 


UDN-3611 

Sprague 


‘ UDN-5711 

Sprague 

120 

1 Dual Peripheral AND Driver, for CMOS 


DS1631 

t National 


DS3631 

, National 


Dual 4-Input AND Driyer, HNIL 2^0 ma Open 

Collector 


1 390 

Teledyne S 


1 4-Input AND Current Driver (45v, to 1.5A pe^k) 


DH0006 

t National 


DH0006C 

National 


4-Input AND High Voltage-High Current Driver {4.5v, 
to 3A peak) 


DH0008 

t National 


DH0008C 

National 


1 Quad 2-Input AND Driver (to 70v, sinks 300 ma) 


1 UDN-5706A 

Sprague 

130 

Quad 2-Input AND Power Driver, Open Collector (to 
lOOv, sinks 250 ma 


UHC/D-400 

t Sprague 


UHC/D-406 

t Sprague 


UHC/D-500 

Sprague 


UHC/D-506 

Sprague 


UHP-400 

Sprague , 


UHP-406 

Sprague 


UHP-500 

Sprague 


UHP-506 

Sprague 


1 Quad 2-Input NAND Driver (to 70v, sinks 300 ma) 


1 UDN-5707A 

Sprague 

140 

1 Duai NAND Driver, HNIL, 250 ma. Open Collector 


1 392 

Teledyne S 


4-Input NAND Higfx Voltage, High Current Driver (40 
to 50v, sinks 150 to 500 ma) / 


SH2001C 

Fairchild 


SH2001M 

t Fairchild ' 


SH2002C 

Fairchild , 


SH2002M 

t Fairchild 


SH2200C 

Fairchild 


SH2200M 

t Fairchild ' 


Dual Peripheral NAfilD Driver 



55452A 

t Fairchild 


55462 

t Fairchild 

150 

55472B 

t Fairchild 


75452 

Fairchild 


75462 

Fairchild 


' 75472B 

' Fairchild 


HD2577 

Hitachi 


ITT75452 

ITT 


11775462 

in 


MC75452 

Motorola 


MC75462 

Motorola 


DS55452 

t National 

160 

DS554P2 

t National 

1 ' 

DS75462 

National 


(Cont’d) 




* Typical Values 
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INTERFACE— Memory and Peripheral Drivers (Cont’d) 


Function 


Device 


Source 


Line 


Function 


Device 


Source 


Function 


Device 


Source 


Memory, & Peripheral Drivers 

(Cont’d) 



DS75462 

National 

RC75452 

Raytheon 

RM55452 

t Raytheon 

75452B 

Signetics 

SG55452 

t Silicon G 

SG55462 

t Silicon G 

SG75452 

Silicon G 

SG75462 

Silicon G 

SN75402 

Tl 

SN75412 

Tl 

SN75432 

Tl 

SN56452B 

t Tl 

SN75452B 

Tl 

SN55462 

tTI 

SN75462 

Tl 

SN55472 

tTI 

SN75472 

Tl 

SN75475 

Tl 

Dual 4-Input NAND Driver, HNIL, 250 ma Open 
Collector 

395 

Teledyne S 

Dual Peripheral NAND Driver, to 80v, 300 ma 

DS1612 

t National 

DS3612 

National 

DS3612 

Signetics 

UDN5712 

Signetics 

UDN-3612 

Sprague 

UDN-5712 

Sprague 

Dual Peripheral NAND Driver, for CMOS 

DS1632 

t National 

DS3632 

National 

4-Input NAND High Voltage, High Current Drivers 
(40v, 0.15to0.25A) 

DH0011 

t National 

DH0011C 

National 

4-Input NAND High Voltage, High Current Drivers 
(50, 70 or 100v,0.25to0.5A) 

bH0016C 

National 

DH0017C 

National 

DH0018C 

National 

Quad 2-Input NAND Power Driver, Open Collector 
(to lOOv, sinks 250 ma) 

UHC/D-407 

t Sprague 

UHC/D-408 

t Sprague 

, UHC/D-507 

t Sprague 

UHC/D-508 

t Sprague 

UHP-407 

Sprague 

UHP-408 

Sprague 

UHP-507 

Sprague 

UHP-508 

Sprague 


Power Peripheral Driver/ Logic Switch (to90v, 1.5a,, 
relay, solenoid, and hammer driver) 


S55V01 

S55V02 

855V11 

855V12 

855V21 

85SV22 

875V01 

STCV(I2 

(Cont’d) 


tSiliconix (506) 
tSiliconix (506) 
tSiliconix (506) 
t Siliconix (506) 
t Siiiconix (506) 
tSiliconix (506) 
Siiiconix (506) 
Siiiconix (506) 


Memory & Peripheral Drivers 

(Cont’d) 


S75V11 

S75V12 

S75V21 

S75V22 


Siiiconix (506) 
Siiiconix (506) 
Siiiconix (506) 
Siiiconix (506) 


Relay Driver (to 70v, 500 ma) 
CSR301 


Teledyne C 


10 


Relay Driver, to 65v, sinks 300 ma, OR Input for 48v 
telephone relays 

DS1686 t National 

DS1687 t National 

DS3686 National 

DS3687 : National 


Dual Relay Driver (to 60v, sinks ia) 
831 


Beckman 


Dual OR Driver, HNIL, 250 ma. Open Collector 
393 Teledyne S 


20 


30 


40 


Dual Peripheral OR Driver 
55453A/B 
55463 
55473B 
75453 
75463 
75473B 
55453 
55463 
75453 
75463 
in5453 
ITT75463 
MC75453 
MC75463 
DS55453 
DS55463 
DS75453 
DS75463 
RC75453 
RM55453 
75453B 
SG55453 
SG55463 
SG75453 
SG75463 
SN75433 
SN55453B 
SN55463 
SN55473 
SN75403 
SN75413 
SN75453B 
SN75463 
SN75473 


t Fairchild 
t Fairchild 
t Fairchild 
Fairchild 
Fairchild 
Fairchild 
t Hitachi 
Hitachi 
Hitachi 
Hitachi 

in 

in 

Motorola 
Motorola 
t National 
t National 
National 
National 
Raytheon 
t Raytheon 
Signetics 
Silicon G 
Silicon G 
Silicon G 
Silicon G 
Tl 
tTI 
tTI 
tTI 
Tl 
Tl 
Tl 
Tl 
Tl 


Dual Peripheral OR Driver, to 80v, 300 ma 


50 


DS1613 

DS3613 

DS3613 

UDN5713 

UDN-3613 

UDN-5713 


t National 


National 

Signetics 

Sprague 

Sprague 


Memory & Peripheral Drivers 

(Cont’d) 


Dual Peripheral OR Driver, for CMOS 


DS1633 

DS3633 


t National 
National 


60 


Quad 2-Input OR Driver (to 70v, sinks 300 ma) 
UDN-5703A Sprague 

Quad 2-Input OR Power Driver, Open Collector (to 
lOOv, sinks 250 ma) 

UHC/D-402 t Sprague 

UHC/D-403 t Sprague 

UHC/D-502 Sprague 

UHC/D-503 Sprague 

UH P-402 . Sprague 

UHP-403 Sprague 

UH P-502 Sprague 

UHP-503 Sprague 


Dual NOR Driver, HNIL, 250 ma, 
394 


Open Collector 
Teledyne S 


70 


80 


90 


Dual Peripheral NOR Driver 
55454A/B 
55464 
55474 
75454 
75464 
75474B 
HD2579 
in75454 
in75464 
MC75454 
MC75464 
, DS55454 

DS55464 
DS75454 
DS75464 
RC75454 
RM55454 
75454B 
SG55454 
SG55464 
SG75454 
SG75464 
SN75434 
SN55454B 
SN55464 
SN75474 
SN75404 
SN75414 
SN75454B 
SN75464 
SN76474 


t Fairchild 
t Fairchild 
t Fairchild 
Fairchild 
Fairchild 
Fairchild 
Hitachi 

in 

in 

Motorola 
Motorola 
t National 
t National 
National 
National 
Raytheon 
t Raytheon 
Signetics 
t Silicon G 
t Silicon G 
Silicon G 
Silicon G 
Tl 
tTI 
tTI 
tTI 
Tl 
Tl 
Tl 
Tl 
Tl 


100 


Dual Peripheral NOR Driver, to 80v, 300 ma 


DS1614 

DS3614 

DS3614 

UDN5714 

UDN-3614 

UDN-5714 


t National 
National 
Signetics 
Signetics 
Sprague 
Sprague 


Dual Peripheral NOR Driver, for CMOS 
' , DS1634 t National 

DS3634 National 


110 


120 


130 


140 


150 


160 


t Military Temperature Range (-55 **0 to 125‘’C) 


396 


* Typical Values 

Bold face indicates additional data is provided on 
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INTERFACE — Memory & Peripheral Drivers (Cont’d) Sense Amplifiers 


Function Device 

Source 

Memory & Peripheral Drivers ^ 

(Cont*d) 



Quintuple High Voltage interface (Outputs can 

accept high negative voltages in 'off* state) , 

SP1404 

Plessey 

Quad 2-Input NOR Driver (to 7pv, sinks 300 nta) 

UDN-5733A 

Sprague 

Quad 2-Input NOR Power Driver, Open Collector (to 

lOOv, sinks 250 ma 


UHC/D-432 

t Sprague 

UHC/D-433 

t Sprague 

UHC/D-532 

t Sprague 

UHC/D-533 

t Sprague 

UHP-432 

Sprague 

UHP-433 

Sprague' 

UHP-532 

Sprague 

UHP-533 

Sprague 

Quintuple Driver (to 5v. 200 ma) Open Collector 

SP762B 

Plessey 

Quintuple Driver (to 12v, 150 ma) Open Collector 

SP761B 

Plessey 

Quad Darlington Switch (to 50v, 1.5a) 

ULN-2064A 

Sprague 

ULN-2074A 

Sprague 

Hammer Driver (to 6A-pulsed output) 

DH0028C 

National 

Hex Universal Driver (400 ma) 


NE582 

Signetics 

Driver, 7 Channel. CMOS/TTL Input (hammer, lamp, 

relay driver) 


9667 

Fairchild 

in556 

in 

ITT656 

in- 

MC1413 

Motorola 

L203 

SGS 

SG2003 

Silicon G 

SG3853 

Silicon G 

< ULN-2003A 

Sprague 

) ULN2003 

Tl 

Driver, 7-Channel, CMOS/PMOS Input (hammer. 

lamp, relay driver) 


9668 

Fairchild 

MC1416 

Motorola 

ULN-2004A 

Sprague 

ULN2004 

Tl 

Driver, 7 Channel, MOS/TTL Input (hammer, lamp. 

relay driver) 


9665 

Fairchild 

in552 

in 

ITT562 

in 

MC1411 

Motorola 

L201 

SGS 

SG2001 

Silicon G 

SG3851. 

Silicon G 

UIN-2001A 

Sprague 

ULN20Q1 

Tl 

briver 7 Channel, PMOS Input (hammer, lamp, relay 

driver) 


9666 

Fairchild 

ITT564 

in 

in654 

in 1 

(Cont’d) 



Line I Function 


Memory & Peripheral Drivers 

(Cont’d) 


MC1412 

Motorola 

L202 

SGS 

SG2002 

Silicon G 

SG3to 

Silicon, G 

ULN-2002A 

Sprague 

ULN2002 

Tl 



Sense Amplifiers 


t Military Temperature Range (~56.®C to 125°C) 


One Channel Sense Amplifier (for core memories) 

MC1440 

Motorola 

MC1540 

Motorola 

Dual Channel Gated Sense Amplifier (for core 
memories) 

MC1441 

Motorola 

MC1541 

t Motorola 

CA1541 

t RCA 

Dual Core Memory Sense Amplifier, Separate 

Outputs 

5524M 

t Fairchild 

5525M 

t Fairchild 

55224M 

t Fairchild 

55225M 

t Fairchild 

7524C 

Fairchild 

7526C 

Fairchild 

75224C 

, Fairchild 

76225C 

Fairchild 

in5524 

tin 

in5525 

tin 

in7524 

in 

in7525 

in 

MC5524 

t Motorola 

MC6525 

t Motorola / 

MC7524 

Motorola 

MC7525 

Motorola 

DS5524 

t National- 

DS5525 

t National 

DS7524 

National 

DS7525 

National 

7524 

Signetics 

7525 

Signetics , . 

SG5524 

tSIHconG 

SG5525 

t Silicon G 

(Cont’d) 



Function Device 

Source 

Sense Amplifiers (Cont’d) 

SG7524 

Silicon G 

SG7525 

Silicon G 

SN5524 

tTI 

SN5525 

tTI 

SN7524 

Tl 

SN7525 

Tl 

Dual Core Memory Sense Amplifier, Complemetary 
Output, Latch Capability 

in5520 

tin 

in6521 

tin 

in7520 

in 

in7521 

in 

DS5520 

t National 

DS5521 

t National 

DS7520 

National 

DS7521 

National 

7520 




7521 

Signetics 

SG5520 

t Silicon G 

SG5521 

t Silicon G 

SG7520 

Silicon G 

SG7521 

Silicon G 

SN5520 

tTI 

SN5521 

tTI 

SN7520 

Tl 

SN7521 

Tl 

Dual Core Memory Sense Amplifier, Single Open 
Collector Output 

in5522 

tin 

in5523 

tin 

in75^2 

in 

in7523 

in 

MC5522 

t Motorola 

MC5523 

t Motorola 

MC7522 

Motorola 

MC7523 

Motorola 

DS5522 

t National 

DS5523 

t National 

DS7522 

National 

DS7523 

National 

7522 

Signetics 

7523 

Signetics 

SG5522 

t Silicon G 

SG5623 

Silicon G 

SG7522 

Silicon G 

8G7523 

Silicon G 

( SN5522 

t Tl 

SN5523 

t Tl 

SN7522 

Tl y 

SN7523 

Tl 

1 Dual Core Memory Sense Amplifier, Output Register 

SN7526 

Tl 

SN7527 

Tl 

Dual Core Memory Sense Amplifier, Separate . 

Outputs, Test Points 

5528M 

t Fairchild 

5629M 

t Fairchild 

7528C 

Fairchild 

7529C 

Fairchild 

in5528 

tin 

in5529 

tin * 

1TT7528 

ITT 

(Cont’d) 




1C MASTER 1977 


397 


Master Selection Guide 























Master Selection Guide 


iC MASTER 


INTERFACE— Sense Amplifiers (Cont’d) 


Function Device 

Source 

Line 

Function 

Device 

Source 


Sense Amplifiers (Cont’d) 


Sense Amplifiers (Cont’d) 

in7529 

ITT 



MC7535 

Motorola 


MC5528 

t Motorola 



DS5534 

t National 


MC5529 

t Motorola 


' \ 

DS5635 

t National 


MC7528 

Motorola 



DS7534 

National 


MC7529 

Motorola 



DS7535 

National 


DS5528 

t National 



SG5534 

t Silicon G 


DS5529 

t National 



SG5535 

t Silicon G 


DS7528 

National 



SG7534 

Silicon G 


DS7529 

National 

10 


SG7635 

Silicon G 


SG7628 

Silicon G 



SN55232 

tTI 


SG7529 

Silicon G 



SN55233 

tTI 


SN5§28 

t Tl ^ 



SN75232 

Tl 


SN5529 

tTI 



SN75233 

Tl 


SN7528 

Tl 


Dual Core Memory Sense Amplifier, Separate Open 

SN7529 . 

Tl 


Collector Outputs, Test Points 



Dual Core Memory Sense Ampiifier^ Separate 



5538M 

t Fairchild 


inverted Outputs 




5539M 

t Fairchild 


AM55234 

t AMD 



7538C 

Fairchild 


AM55235 

t AMD 



7539C 

Fairchild 


AM75234 

AMD 

20 


in5538 

tin ■ 


AM75235 

AMD 



in7538 

in 


55234M 

t Fairchild 



MC5538 

t Motorola 


55235M 

t Fairchild 



MC5539 

t Motorola 


75234C 

Fairchild 



MC7538 

Motorola 


75235C 

Fairchild 



MC7539 

Motorola 


in55234 

tin 



DS5538 

t National 


^ in75234 

in 



DS5539 

t National 


in55235 

tin 



DS7538 

National 


ITT75235 

in 



DS7539 

National 


SN55234 

t Tl 

30 


SG5538 

t Silicon G 


SN55235 

tn i 



SG5539 

t Silicon G 


SN76234 

Tl • 



SG7538 

Silicon G 


SN75235 

Tl 



SG7539 

Silicon G 


Dual Core Memory Sense Amplifier, Separate 


Dual Sense Amplifier/ Data Register (for core 


Inverted Outputs, Test Points 



memories) 




AM55238 

t AMD 



in3671-1 

tin 


' AM75238 

AMD 



in3671-5 

in - 


55238M 

t Fairchild 



in55236 

tin 


55239M 

t Fairchild 



in75236 

in 


75238C 

Fairchild 



in55237 

t in 


75239C 

Fairchild 

40 


in75237 

in 


SN55238 

tTf 



SN55236 

tTI 


SN55239 

tTI 



SN55237 

tTI 


SN75238 

Tl 



SN75236 

Tl 


SN75239 

Tl 



SN75237 

Tl 


Dual Core Memory Sense Amplifier, Separate Open 


MOS to ni Level Converter, High Speed, Three- 

Collector Outputs 



State 




5534M 

t Fairchild 



MC4000 

Motorola 


5535M 

t Fairchild 



MC4300 

t Motorola 


55232M 

f Fairchild 


Dual Sense Amplifier (for MOS Memory or line 


55233M / 

t Fairchild 


receiver) 




7534C 

Fairchild 

50 


LM163 

t AMD 


7536C 

Fairchild 



LM363 

AMD 


75232C 

Fairchild 



LM363A 

AMD 


7523X 

Fairchild 



75207 

Fairchild 


in5534 

tin 



75208 

Fairchild 


in5535 

tin 



DS3604 

National 

(475) 

in7534 

in 



OS1603 

t National 

(475) 

in7535 

in 



D83603 

National 

(475) 

MC5534 

t Motorola 



D875207 

National 

(475) 

MC5535 

t Motorola 



OS75208 

National 

(475) 

MC7534 

Motorola 

60 


75S207 

SIgnetics 


(Cont’d) 




(Cont’d) 



Military Temperature Range ( 

-55°Cto 125®C) 


♦ Typical Values 



Function Device 

Source 


Line 

Sense Amplifiers (Cont’d) 

120 

75S208 

Signetics 



SN75207 

Tl 



SN75208 

’ Tl 



Dual Sens^e Amplifier (NMOS memories to ECL 
10K) 



MC3461 

Motorola 



SN75261 

Tl 



Dual MOS to TTL Level Converter, Latch, Three- 
State (Sense Amp) 

j 


MC54468 

t Motorola 



MC74468 

Motorola 



DS36^ 

National 

(485) 

130 

' DS7802 

t National 



DS7806 

t National 



DS8802 

National 



DS8806 

National 



N8T25 

Signetics 



See also DIgital-nL (Translators) 


Quad Sense Amplifier, Three-State 



MC3430 

Motorola 



MC3431 

Motorola 



MC3432 

Motorola 



MC3433 

Motorola 



DS3651 

National 

(489) 

140 

D83653 

National 

(489) 


Hex MOS Sense Amplifier (MOS to nL Converter) 
Three-State 


DS1605 

t National 

(476) 


D81606 

t National 

(476) 


D81607 

t National 

(476) 


D81608 

t National 

(476) 


D83605 

National 

(476) 


D83606 

National 

(478) 


083607 

National 

(476) 


D83608 

National 

(476) 

150 

Hex MOS Sense Amplifier, Open Collector (for 
1103) 



3208A 

Intel 



Hex MOS Sense Amplifiers with Latches, Three- 
State 



3408A 

Intel 



4-Channel AC Coupled Sense Amplifier (decoded 
input channel selection) 


SN55244 

tTI 



SN75244 

Tl 



4-Input Sense Amplifier (for plated wire or thick/thin 
film memories) 


MC1444 

Motorola 



MC1544 

t Motorola 


160 

Dual Digit Driver, Sense Amplifier, for MD8201 RAM 


MB8912 

Fujitsu 



MB8915 

Fujitsu 



Dual Sense Amplifier with Read Strobe, ECL for 
MB8215RAM 



MB8916 

Fujitsu 




70 


80 


90 


100 


110 


Bold face indicates additional data is provided on the page noted. 
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INTERFACE— Transmitters-Receivers 


10 


20 


30 


40 


50 


Function 


Max Serial 

Data Rate Supply 

in KHZ Voltage 


Serial Traitsmitters-Receivers 


^ACIA) Asynchronous Communications interface 
Adapter (Links 8-Bit bidirectional data bus to serial 
asynchronous data communications, including to 
6860 


50 5 

5 

S6850 

MC6850 

AMI 

(400^,935) 

Motorola 

Digital Modem (Modulation, demodulation and 



supervisory control, up to 600bps.) 



0.6 5 

S6860 

AMI 



(889^) 

5 

MC6860 

Motorola 

PSAR (Programmable Synchronous-Asynchronous 
Receiver) Synchronous/ Asynchronous serial to 
parallel converter with programmable character 
length and programmable serial data rate. 



100 -12,5 

PT1472B 

Western 

640 -12, ±5 

MC2259 

Motorola 

-12, ±5 

NC2259 

Nitron 

-12.5 

PT1472B-01 

Western 

PSAT (Programntable Synchronous-Asynchronous 
Transmitter) Synchronous/ Asynchronous parallel to 
serial converter that has programmable character 



length and programmable serial data rate. 



100 -12,5 

PT1482B 

Western 

200 -t2.±5 

MC2257 

Motorola 

-12, ±5 

MC2260 

Motorola 

-12.±5 

NC2257 

Nitron: 

^ ' -12.±5 

NC2^0 

Nitron 

640 -12,5 

PT1482B-01 

Western 

PSART (Programmable Synchronous- 



Asynchronous Receiver-Transmitter) Serial to 
paraiiei and parallel to serial converter that can 
operate in Full Duplex Mode. 



50 5 

8251 

Infersil 

1000 5,12 

3843 

Fairchild 

UART (Universal Asynchronous Receiver- 

x' 


Transmitter) complete serial to parallel and paraiiei 
to serial Interface) 



1.2 -12,5 

10371 

Rockwell 

JO -12,±5 

S1757 

AMI (4a 

Il5 -12.5 

S1883 

AMI 



(400A01) 

20 -12,5 

TR1602 

Western 

-12,5 

AY6-t013 

tGI 

30 5 

AY3-10t5 

GI 

-12,5 

AY5-1013 

GI 

5to14 

AY3-1014A 

GI 

-12,5 

MM5303 

National 

-12,5 

TR1602-03 

Western 


40 

.io~ 


-12,5 

-12,5 


5 

±5,12 

-12,5 


60 


(Cont’d) 


Device 


Source 


AY5-1013A 

TR1602-09 


Gi 

Western 


AY5-1014A Gi 

mPD369 NEC 

TR1602-05 Western 


TR1863 


Western 


Function 


Max Serial 

Data Rate Supply 

in KHZ Voltage 


Serial Traneinittere-Recelvers 

(Confd) 


UART 


(Confdy 


.100 5 

3-12 

CDP1854C 

CDP1854 

< < 

200 5 

HM6402-2 

t Harris 

5 

HM6402-9 

Harris 

5 

HM6403-2 

t Harris 

5 

HM6403-9 

Harris 

0 

IM^402 

Intersil 

• 5 

IM6402M 

1; Intersil 

5 

IM6403 

Intersil 

5 

IM6403M 

t Intersil 

-12,5 

TMS6011 

Tl 

400 5 

HM6402A-2 

t Harris 

5 

HM6402A-9 

' Harris 

5 

HM6403A-2 

t Harris 

5 

HM6403A-9 

Harris 

-12,5 

COM2502 

SMC 

- 12.5 

COM2017 

SMC 

600 -12,5 

COM2502H 

SMC 

-12,5 

COM2017H 

SMC 

USRT (Universal Synchronous Receiver- 



Transmitter) Complete serial to parallel and parallel 
to serial interface. 



250 -12,5 

COM2601 

SMC 

500 5 

82350 

AMI 



(4004M9,945) 

ASTRO (Asynchronous/Synchronous Receiver/ 


) " ■ ' ' _ 

Transmitter) to interface serial obmmunications 



channel with a paraiiei digital system (i.e. 



microprocessors) ^ 



1000 12.±5 

. .'I 

. UC1671 

Western 

Baud Rate Generator (Programmable Divider) 




MM5307 

National 


COM5016S 

SMC 


COM5016T 

SMC 


BR1941 

Western 


Device 


Source 



70 


80 


t Military Temperature Range (-55®C to 125®C) 
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Commimicatioiis Circuits 


Part No. 

Description 

Word 

Length 

(Bits) 

Max. 

Clock 

Fraq. 

(KHz) 

. Input/ 

Output 

Power 

Supply 

(V) 

Process 

Package 


Asynchr<Hious Receiver/Transmitter 

5, 6,7, 8 ' 

160 

MOS 

-12, ±5 

P-P 

3M, IT 


Asynchronous Receiver/Transmitter 

5, 6, 7, 8 

200 

TTL 

-12, ±5 

P-P 

3M’, IT 

S2350 

Synchronous Receiver/Transmitter 

5, 6, 7, 8 

500 

TTL 

+5 

N-SiGate 

3M, IT 

S2559 

IMgital Tone Generator 

N/A 

N/A 

TTL-MOS 

+3.5 to +13 

CMOS 

lU 


Asynchronous Receiver/Transmitter 

7,8 

800 

TTL 

+5 

N-SiGate 

2L, IW 


Touch Controi Interface Circuits 


Part No. 

Description 

Power 

Supply (V) 

1/0 

Power Ois. 

(mW) 

Process 

Package 

S9260/61 

7-switch Interface 

-13.5 to -18 

MOS/TTL 

200 

P-I^ 

1C 

S9262 

14-switch Interface*^^ 

-13.5 to -18 

MOS/TTL 

200 

P.|2 

1C 

S9263/64/65 

1 6-switch Interface 

-13.5 tp-i8 

MOS/TTL 

200 

P-|2 

IT 

S9266 

32-switch Interface^^^ 

-13 .5 to -18 

^OS/TTL 

200 

P-l2 

IT 


< 



THE TOUCHCONTROL CONCEPT 


The S9260 series of MOS TouchControl interface circuits 
permit almost any control panel containing mechanical 
switches to be easily replaced by a flat-surface capacitive 
control panel providing superior styling, reliability, ease of 
cleaning, and safety. Connecting directly to a screened or 
etched pattern on the panel’s reverse side, these MOS 
circuits provide outputs to drive a variety of logic systems 
from household appliances to industrial controls. All system 
functions are then selected by merely touching the flat 
conductive TouchControl “switch” areas that have been 
deposited on the panel’s front surface in practically any 
configuration desired. 

The S9260, S9261, S9263, S9264, and S9265 circuits 
provide an individual output for each of up to 16 Touch- 
Control switches. For applications requiring more switches 
or encoded outputs, refer to AMI’s S9262 and S9266, 
which can interface with up to 32 switches. 


TYPICAL APPLICATIONS 

• Applicance Control Panels 

• Home Entertainment Systems 

• Power Tool Controls 

• Television Sets 

• Automotive Controls 

• Telephones 

• Games 

• Fast Food Waterproof Keyboards 

• Moisture Proofing 

• Industrial Controllers 

• Computer Terminals 

• Keyboards 

• Instrumentation 

• 16 to 1 Multiplexers 

• Microprocessor Interface 

• Vending Machines 

• Cash Registers 


Complete Data Sheets on all Standard Products Available from 
Your Local AMI Sales Office listed Inside the Front Cover 


it’s 

standard 

atAliHlI 
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AMERICAN MICROSYSTEMS, INC 


S1883 

UART 


NSB NPB POE N0B2 NDB1 DBS OB7 0B6 DBS 084 DB3 DB2 OBt TD5 

(36) (35) (39) (37) (38) (33) (32) (31) (30) (29) (28) (27) (26) (23) 






S1883 BLOCK DIAGRAM PIN/PACKAGE CONFlGURAtlON 

FEATURES 

12.5 K Baud Data Rates ^ • Double Buffered Input/Output 

5-8 Bit Word Length • Independent Transmit/Receive Rates 

Parity Generation/Checking Odd, Even, None • Start and Stop Bits Generated and Detected 


Framing and Overflow Error Detection 
1, 1.5, or 2 Stop Bits 


• Interchangeable with TMS601 1 , COM2017, 
TRl 602, AY-5-1013 

• Tri-State Outputs 



FUNCTIONAL DESCRIPTION 

The SI 883 Universal Asynchronous Receiver Transmitter 
(UART) is a single chip MOS/LSI device that totally replaces 
the asynchronous parallel to serial and serial to parallel 
conversion logic required to interface a word parallel con- 
troller or data terminal to a bit serial communication network. 

For asynchronous data transmission with a non-contiguous 
data bit stream, the UART automatically inserts a START bit 
preceding each character and under program control 1, 1.5, or 
2 stop bits at the end of each character. To detect incoming 
characters in a noisy environment the UART employs a 
^ START bit detection network and allows errorless recovery of 
data with up to 42% distortion. 

The UART will transmit or receive data characters of 5, 6, 7, 
or 8 bit length. Options allow the generation and checking of 


odd, even parity or no parity. The odd or even parity bit is 
automatically added to the character length for transmission. 
The parity bit is removed, checked and an error flag set if 
incorrectly received. 

The data or baud rate at the receiver input and transmitter 
output are determined independently by external clock inputs. 
The clock inputs must be 1 6 times the data rate required at 
the serial input and output. The independent clocks allow for 
either half or full duplex pperation. 

The UART provides a buffer register in both the transmitter 
and receiver to allow a full character time for responding to a 
received data ready or transmit data request signal. The UART 
geiierates a MARK signal if the transmit register is not loaded 
with a data character and also indicates an overflow error if 
two characters are received without a RDA input. 
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• 

Computer Peripherals 

TYPICAL APPLICATIONS 

• Industrial Data Transmission 

• 

Communication Concentrators 

• 

TTY Terminals 

• 

Integrated Modems 

• 

Time Division Multiplexing 

ABSOLUTE MAXIMUM RATINGS 





Ambient Temperature Under Bias . 0°Cto+70°C 

Storage Temperature , -65°C to +150''C 

Positive Voltage on Any Pin with Respect to Vss +.3 Volt 

Negative Voltage on Any Pin with Respect to Vss ♦ « • -20.0 Volt 


NOTE; Stresses greater than those listed as Maximum Ratings may cause permanent damage to the device. Functional operation of the device ai 
these or any other conditions above those indicated in the operation section of this specification are hot implied. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


DC (STATIC) CHARACTERISTICS Ta = 0^^ - +70°C, Vss = +5 Volt ±5%, Vgg = "1 2 Volt ±5% 


Symbol 

Parameter 

Min 

Max 

Unit 

, Condition 

ViH 

input High Voltage 

Vss -10 

Vss +0.3 

Volt 

Internal Pull-up 

ViL 

Input Low Voltage ^ 

Vgg 

0.8 

Volt 

Resistor Provided 

ILI 

Input Load Current 


-1.2 

mamp 

ViN = 0 Volt 

VoH 

Output High Voltage 

2.4 


Volt 

lOH = - 100 uamp 

VoL 

Output Low Voltage 


.4 

Volt 

lOL ” 1 niamp 

CiN 

Input Capacitance 


20 

Pf 

VlN = Vss 

COUT 

Output Capacitance 


10 

pf 

VOUT = YSS 

iss 

Vss Supply Current 


30 

mamp 

SWE = RDE = ViL 

igg 

Vgg Supply Current 

, 

40 

mamp 

ITTL Load 


AC (DYNAMIC) CHARACTERISTICS Ta = OX - +70°C; Vss = +5 Volt ±5%; Vgg = "1 2 Volt ±5% 


Symbol 

Parameter 

Min 

Max 

Unit 

Condition 

TCP, RCP 

Clock Frequency 

DC 

200 

KHz 


Input Pulse Widths 

pWtcp 

Transmit Clock 

2.5. 


usee 

CL=20pf 

PWRCP 

Receive Clock 

2.5 


usee 

1 TTL Load 

PWCS 

Control Strobe 

250 


nsec 


PWTDS 

Transmit Data Strobe 

250 


nsec 


PWRST 

RESET 

1.0 


fJtSQC 


PWSWE 

Status Word Enable 

500 


nsec 


PWRDA 

Reset Data Available 

' 500 


nsec 


PWRDE 

Receive Data Enable 

250 


nsec 


Switching Characteristics 

tCDS 

Control Set Up Time 

0 


nsec 


tCDH 

Control Hold Time 

20 


nsec 


tOE 

Output Enable Time 



nsec 

■■■ 

tOD 

Output Disable Time 


500 

nsec 
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TIMING WAVEFORMS (Figure I) 



PIN DEFINITIONS 



Pin 

Label 

Function 

(1) 

Vss 

+5 Volt ± 5% ^ ‘ 

(2) 

VgG 

-12 Volt ±5% 

(3) 

V0D 

Ground 

(21) 

RESET 

The transmitter status outputs TBMT and TEOC are set to Vqh indicating the input trans- 
mitter buffer register is empty. The TSO output generates Vqh or MARK until a valid 
data character has been loaded into the transmitter and valid data transmission begins. The 
receiver status output ODA, is reset to the Vql state. 

(38) 

NDBl 

Number Data Bits/Character 

(37) ■ 

NDB2 

Number Data Bits/Character " 

(36) . 

NSB 

Number Stop Bits 


The bit length of each data charactei: and the number of stop bits added to each transmitted 


character are defined by these three inputs. 

The character word length does not include the parity bit and is common to both the 
transmitter and receiver if operating in the full duplex mode. 


NSB 

^ NDB2 

NDBl 

BITS/CHARACTER 

STOP BITS 

ViL 

VlL 

ViL 

-'5 ,, , 

1 

ViL 

V,L 

ViH 

6 

1 ^ 

ViL 

VlH 

VlL 

7 

1 

ViL 

ViH 

VlH 

8 

1 

ViH 

ViL 

VlL 

5 

1.5 

ViH 

VlL 

VlH 

6 

2 

ViH 

ViH 

ViL 

7 

2 

ViH 

VjH 

ViH 

8 

2 



(35) 

NPB 

NO PARITY BIT. A Vih eliminates the PARITY bit from being transmitted causing the 

STOP bit(s) to immediately follow the last data bit. The receiver assumes the bit(s) following 
the last data bit to be STOP bits. The RPE output is also forced to a Vql condition. 


(39) 

POE 

PARITY ODD/EVEN. If the NPB input is Vjl, the parity mode is ODD if POE is Vjl and 

EVEN if POE is Vih. ' 

The parity mode is the same for both the transmitter and receiver. 


(34) 

CS 

/ 

/ 

CONTROL STROBE. A Vjh loads POE, NDBl, NDB2, NPB, NSB into the CONTROL 

HOLDING REGISTER. 

To load the control inputs for static operation CS can be hard-wired to V|H. 


(26) 

DBl 

TRANSMITTER DATA BITS. Input data on DB1-DB8 are strobed into the DATA INPUT 


(27) 

DB2 

HOLDING REGISTER by TDS. 


(28) 

DBS 

Input data is assumed right justified so DBl is always the least significant bit and is the bit 


(29) 

DB4 



(30) 

DBS 
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Pin 

(31) 

(32) 

(33) 

Label 

DB6 

DB7 

DBS 

Function 

transmitted following the START bit. For data words less than eight bits, the unused bits are 
don’t care inputs. i 

(23) 

TDS 

TRANSMITTER DATA STROBE. A Vjl enters data on the DB1-DB8 inputs into the 

INPUT HOLDING REGISTER. If the transmitter is in the idle state with both TBMT and 

TEOC at VoH» the START bit will be generated on the first negative transition of the input 
clock TCP following the return of TDS to a Vjh state. 

(25) 

TSO 

TRANSMITTER SERIAL OUTPUT. Data entered on DB1-DB8 are serially transmitted on 

TSO. A START (SPACE) bit precedes each character. A PARITY bit, if selected, and the 
correct number of STOP bits follow the last valid data bit. 

The TSO output is Vqh (MARK) when a valid character is not being transmitted. 

(22) 

i TBMT 

1 

TRANSMITTER BUFFER EMPTY. A Vqh indicates the character in the INPUT 

HOLDING REGISTER has been transferred into the transmitter and a new character may be 
loaded into the INPUT HOLDING REGISTER. One complete character time (START BIT, 

DATA BITS, PARITY BIT, AND STOP BIT(S)) is available to load the next character. If a 

TDS is not generated within the time allotted, the TSO output will go into an idle state of 

VoH nr a MARK condition. TBMT will remain in the tri state mode unless SWE is a Uzl- 

(24) 

TEOC 

TRANSMITTER END OF CHARACTER. A Vql to Vqh transition indicates the 
transmission of the character and stop bits have been completed. The Vqh is maintained 
until the leading edge of the next START bit (MARK to SPACE transition) is generated. 

(40) 

TCP 

TRANSMITTER CLOCK PULSE. The transmitter input clock must be 16 times faster than 
the desired baud rate at TSO. 

' ' (17) 

RCP 

RECEIVER CLOCK PULSE. The receiver input clock must be 16 times the baud rate of 

data received on RSI. i 

(20) 

RSI 

RECEIVER SERIAL INPUT. Serial input data is received on RSI at a baud (ate l/16th the 
rate of RCP. The Vjh to Vjl (MARK to SPACE) transition beginning each START bit 
synchronizes the receiver to the incoming data. Data is assumed to be received least 
significant bit first. 

(12) 

(11) 

(10) 

( 9) 

( 8) 

( 7) 

( 6) 

(5) 

RDl 

RD2 

RD3 

RD4 

RD5 

RD6 

RD7 

RD8 

RECEIVER DATA. Data outputs from the DATA OUTPUT HOLDING REGISTER are 
active only when RDE is a Vil- The eight data outputs are in a tri-state mode if RDE is a 

ViH* Data is presented at the outputs right justified with RDI the least significant bit. For 
data word lengths less than 8 bits the unused bits will appear as VqL- 

( 4) 

RDE 

RECEIVER DATA ENABLE. A Vil enables data in the DATA OUTPUT HOLDING 

REGISTER to the RECEIVER DATA output pins. 

For an output configuration not requiring a tri-state condition for RDl-RDS the RDE input 
can be tied directly to ground enabling the data outputs at all times. 

(19) 

ODA 

OUTPUT DATA AVAILABLE. A Vqh indicates a complete character has been received 
and transferred to the DATA OUTPUT HOLDING REGISTER. The ODA output will be in 
the tri-state mode unless SWE is a Vjl- 

For contiguous data inputs on RSI data will remain in the holding register one character 
time before being lost. 

(18) 

Wa 

RESET DATA AVAILABLE. A Vjl resets the ODA to a Vql* ODA is not reset by RDA 
the ROR will be set when the next complete character is received and transferred to the 

DATA OUTPUT HOLDING REGISTER. 

(15) 

ROR 

RECEIVER OVERRUN. A Vqh indicates a second character has been received and 
transferred to the DATA OUTPUT HOLDING REGISTER without an intervening RDA. If 
the previously received character has not been unloaded from the register the next character 
will be loaded and the first character lost. ROR will remain in the tri-state mode unless SWE 
is a Vil. 

(14) 

RFE 

RECEIVER FRAMING EkROR. A Vqh indicates a correct STOP bit was not received 
following the START bit and correct number of data bits. RFE will remain in the tri-state 
mode unless SWE is a Vil. 
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(13) ^ 

Label 

RPE 

Function 

RECEIVER PARITY ERROR. A Vqh indicates the accumulated parity on the received 
character does not compare with the parity mode set by POE. RPE will remain in the 
tri-state mode unless SWE is a ViL- 


(16) 

SWE 

STATUS WORD ENABLE. A ViL enables the status outputs ODA, ROR, RFE, RPE and 



TBMT on the respective output lines. When SWE is V|h all status outputs are in the tri-state 
mode. 

For output configurations not requiring a tri-state condition for the status outputs, SWE 
may be tied directly to ground. 


APPmCATION DATA 

Asynchronous data communications is typified by low data 
rates, non-con tiguous data messages, and a MARK condition 
on the line between characters. As a result, each data character 
must be framed for recognition by START and STOP bits. The 
SI 883 UART provides all the logic required to provide a 
complete full-duplex (transmit and receive simultaneously) 
asynchronous communication channel for baud rates up to 
9600 bps. Included in the SI 883 capabilities are; automatic 
START and STOP bit generation and detection; PARITY 
generation and detection on variable length characters; tri-state 
outputs for data and status for data bus configurations, double 
buffering for less critical timing, and a receiver allowing 
acceptance of data with up to 42% distortion. 

RECEIVER OPERATION 

Asynchronous communication line discipline dictates that 
each character, regardless of width, must be preceded by a 
START bit. The receiver input logic detects the Vjh to Vjl 
(MARK to SPACE) transition on the RSI line that is the 
leading edge of the START bit. For one half bit time after the 
leading edge, RSI is sampled for a Vjl to insure a proper 
START bit was present. The following data bits are then 
clocked into the receiver in the center of each bit period. If 
RSI returns to the Vjh condition before the mid-point of the 
START bit, the receiver returns to a search for a MARK to 
SPACE I transition. 

If at the time of transfer ODA has not been reset by a RDA, 
indicating the previous character has not been read, the ROR 
error flag is set to Vqh* The previous data character and status 
will be lost as the hew character is loaded. One full character 
time is available, assuming contiguous data input at RSI, after 
ODA is set to read the output character. The data is available 
at the outputs RD1-RD8 right justified with RDl the least 

TYPICAL DATA FORMAT 


significant bit. For character widths less than 8 bits the unused 
outputs are forced to Vql- 

For data bus configuratio ns the out put da ta and status are 
tri-state lines enabl ed by RDE and SWE respectively. For 
polled systems SWE can be strobed for detection of ODA and 
error conditions prior to reading data. For interrupt driven 
systems SWE can be tied directly to ground and ODA used as a 
data ready interrupt input. A minimum of one character time 
is available to test the remaining error status bits and input the 
data char acter. Typically the same signal can be used for RDE 
and RDA. 

TRANSMITTER OPERATION 

The transmit section of the SI 883 is reset to a MARK 
condition with Vqh TSO after receiving a pulse on 
RESET. Additionally, the transmitter is reset to a character 
request mode with TBMT and TEOC both at VqH- If 
character format is not static, the word length NDBl and 
NDB2, parity mode NPB and POE, and number of stop bits 
NSB should be strobed into the UART with CS. 

If both the DATA INPUT HOLDING REGISTER and the 
TRANSMITTER SHIFT REGISTER are empty the trans- 
mitter is in the idle state with TSO, TBMT and TEOC all at 
Vqh- The START bit for a data character loaded with a TDS 
pulse during the idle state is generated at the first negative 
transition of the TCP following the traili ng edge of TDS. 
TBMT goes to Vql fir^t TDS. As soon as the 

character is transferred from the INPUT HOLDING 
REGISTER to the SHIFT REGISTER, TBMT returns to a 
VoH a second character can be loaded. Each character is 
transmitted with a START bit and 1, 1.5 or 2 stop bits 
controlled by the respective inputs. 

The TEOC is set to Vqh the generation of the last STOP 
bit indicating the complete character has been transmitted. 


7 BIT CHARACTERS 
2 STOP BITS 
1 PARITY BIT (EVEN) 


NOB2 « NSB » POE - V|H 


START DBl DB2 
BIT 

MODE: 5 BIT CHARACTERS 
1.5 STOP BITS^ 

1 PARITY BIT (ODD) 
MARKING 

~~ 1 ! I 

START DBl 
BIT 


DB3 DB4 DBS DB6 


1.5 Stop bits generated only in the 5 bit/character mode. 


DB7 PARITY STOP STOP 
BIT BIT BIT 
NDBl » NDB2 « NPB « POE « Vit 
NSB = V|H 


OB2 DB3 DB4 DBS PARITY STOP 1/2 START 
BIT BIT STOP BIT 
BIT 
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ADVANCED PRODUCT DESCRIPTION 



BLOCK DIAGRAM - S9262 (14 SWITCHES) 


Pll»l 1 IDENTIFIER - 
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PIN/PACKAGE CONFIGURATION - S9262 




BLOCK DIAGRAM - S9266 (32 SWITCHES) 


PIN/PACKAGE CONFIGURATION - S9266 


FEATURES 


• Simplifies design of Touch-sensitive switches 

• Interfaces with up to 32 touch switches 

• Eliminates contact noise 

• Comparator sensing permits use with wide 
variety of touch switch configurations 


• Binary outputs provided 

• Outputs are TTL compatible 

• Permits design of totally isolated touch surfaces, 
facilitating UL approval 


FUNCTIONAL DESCRIPTION 

Fabricated with P-channel ion implanted MOS/LSl tech- 
nology, AMI TouchControl integrated circuits• * *** are designed to 
interface with a variety of touch panel switches and provide a 
high degree of flexibility in the selection of touch panel 
materials, layout of touch pad configurations, and design pf 
switching functions. These parts are designed to address an 
array of TouchControl switches in either a 2 x 7 matrix 
(S9262) or a 2 X 16 matrix (S9266) to interface with a total of 
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either 14 or 32 switches. The outputs are binary encoded for 
easy interfacing with microprocessors or TTL, CMOS or MOS 
logic. 

Both momentary and ‘‘push on - push off’ (toggle) 
switching operations are available on AMI TouchControl 
circuits and are electrically selected by the logic level of thp 
M/T input pin. To ensure reliable switch action, a built in 
delay is incorporated in all circuits requiring a minimum touch 
time for switch response. 
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ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin except EXT 

Operating temperature range: 

0®C to + 50®C 

relative to Vgg : + 0.3V to - 20V 

Voltage on EXT pin relative to Vgg : + 0.3 V to 27V 

Storage temperature (Ambient) 

.65®Cto+ 150®C 


*For non-multiplexed TouchControl circuits see AMI S9260, S9261, S926S, S9264, S9265 


ELECTRICAL CHARACTERISTICS 


(0®C <Ta < SO^C; Vss = OV; V^d = - 13.5V to - 18.0V unless otherwise specified.) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

% 

Input logic 0 level - all except 
“ 1 ” inputs. 

+ Q.3 

0 

- 1.5 

" Volts 

Note: M/T and 

ENA inputs are 
internally pulled 

V,H 

Input logic 1 level — all except 
“ 1 ” inputs. 

- 10.0 

- 12.0 

- 18.0 

Volts 

up to Vss. 

%c 

Internal oscillator frequency 
measured at RC input. 

50 


100 

kHz 


Ts 

Trst 

Switch delay time 

Time to reset all latches using 

M/T input. 

50 

100 

200 

msec 

msec 

Frequency measured at 
RC Input = 50 kHz. 

VoL 

VOH 

Output low voltage. 

Output high voltage 

Vss 


- 1.0 

Vdd 

Volts 

Vbb = V$s ; lOK resis- 
tive load to V 0 D. 

VoL 

VQH " ; 

Output low voltage. 

Output high voltage 

Vss 

Vbb 0.4 


Vss -0.5 

Volts 

Vss = '^5V;Vbb = QV 
Vdd = - 12V; 28000 
resistive load t 6 Vgg. 

SC1,SC2 

Scan clock outputs 

Output low voltage 

Output high voltage. 

Vss 


- 1.5 

Vdd 


Max. capacitive load- 
ing <150 pF. 


OPERATION I INPUTS 


Device operation can be understood by referring to 
Figure 1 , depicting a typical application of the S9266. Each of 
the 32 pairs of series capacitors labeled SI - S32 is one touch 
switch located on a TouchControl panel constructed of glass, 
printed circuit board, epoxy, or other dielectric material. (For 
details on touch panel configuration and operation, see the 
TouchControl application note included in this APD.) Jn each 
capacitor pair, the two common plates represent the conductive 
area on the control panel surface that is to be touched. The 
other two plates are formed by two ponductive surfaces parallel 
to the touched surface and located directly under it on the 
reverse side of the panel. Referring again to Figure 1 , the S9266 
generates a clock signal on output SCI and a similar signal on 
output SC 2 . The SCI clock output is connected to the common 
conductors of 16 of the 32 touch switches; the SC2 clock 
connects to the remaining 16 switches. For each touch switch 
the clock signal passes through the two series capacitors and is 
detected in the MCS circuit. When a panel switch surface is 
touched, the signal level into the chip diminishes, and the on- 
chip differential amplifier senses the change and performs the 
appropriate switching function. 


Inputs from the touch switch pads to the TouchControl 
circuit are labeled 10 through 115 (S9266), or 10 through 16 
(S9262). The I inputs in conjunction with SCI and SC2 out- 
puts form a touch switch matrix of 2 x 16 or 2 x 7, respectively. 
In both these parts the outputs are binary coded and will be 
described later. 

RCINPUT 

A resistor connected to Vdd and a capacitor connected 
to Vgs are connected to the RC input pin to establish the on- 
chip clock frequency that controls the rate of multiplexing 
and the touch switch delay time. Nominal values for these 
components are suggested in Figure 1, but they may be varied 
to change clock frequency over a range of 50kHz to 100 kHz. 
REF INPUT 

In order to allow flexibility in the choice of TouchControl 
panel materials, switch layout, and switch size, AMI Touch- 
Control inputs have been designed to detect a differential change 
rather than an absolute change in level. To obtain a teference 
level, two resistors are connected to input REF, one connected 
to input REF, one connected to Vss and the other to Vdd. 
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SUPPLY 

The sources of all output devices (both “0” and “B” out- 
puts) are common and connected to pin Vbb- This allows TTL 
compatibility as shown in Figure 1 , as well as the ability to 
drive higher level signals. For instance, if Vgs = 0 volts, Vdd = 
- 16 volts, and Vbb = Vgs, then active outputs would drive a 
load connected to Vdd towards Vgs. 

M/T INPUT 

The M/T input pin selects the mode of switch operation, 
either momentary or toggle. Applying Vss to the M/T pin 
selects momentary operation in which appropriate outputs are 
active only for the duration of touching a switch. In this mode, 
no output is active when no switch is touched. A Wdd level 
applied to M/T causes the circuit to operate in the toggle mode 
for “push-on, push-off* operation. Subsequent activation of 
the switch will toggle the corresponding output on and off 
alternately. It should be noted that each input should be cleared 
to the off state before selecting a new input to obtain mean- 
ingful data from the binary outputs. To reset all outputs when 
the toggle mode is selected, a pulse of Vgg Ibvel may be applied 
to the M/T input. 


SCI and SC2 OUTPUTS 

The S9262 and S9266 have multiplexed inputs, using 
2x7 and 2x16 matrices, respectively, to provide 14 and 32 
input states. Clock signals SCI and SC2 are used along with 
the “I** inputs to form these matrices as connected in the 
schematic of Figure 1 . 

O OUTPUTS 

Each output pin labeled “O” corresponds to an input 
pin labeled “I”. Whenever an input is selected, the output be- 
comes active and will drive an external load toward supply 
voltage Vbb' This is true for momentary operation only; 
toggle operation is described in the section labeled *‘MT 
input.” When “O” outputs are not active, they are high 
impedance open drain. 

B AND AK OUTPUTS 

The S9262 has four and the S9266 has five outputs 
labeled ‘‘B.” These supply a binary code relating to the state 
of the inputs, Fourteen unique states are available on S9262 
and thirty-two on S9266. The output configuration is identical 
to the “0” outputs. An extra output labeled AK is available 
on the S9266 and is active whenever any key is selected. 
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T 



57611 

FIGURE 2. 14 SWITCH APPLICATION USING S9262 


TABLE 1. OUTPUT ENCODING 
(Vbb = 0 VOLTS) 


ENA INPUT 

Available on the S9266, the ENA input allows the out- 
puts to be bussed and may be gated off by application of a 
logic 1 level. Vss applied to the input enables all five outputs 
and AK. x 

,EXT 

The EXT pin is available on the S9266 and is used to 
supply a higher clock voltage to the TouchControl panel when^ 
ever that may be necessitated by smaller touch switch size. 
When the higher clock voltage level for SCI and SC2 is not 

required, this pin should be connected to VdD- 



) TOUCHCONTROL APPLICATION NOTES 


■ i 

PANEL CONSTRUCTION 

A TouchControl switch panel consists of a single sheet 
of a rigid material with conductive surfaces applied on both 
sides as shown in Figure 3. 

A number of materials may be used for touch panels, the 
selection of the material most suited for a particular applica- 
tion being dependent on such things as durability, appearance, 
ease of assembly, cost, and dielectric constant of the material. 


Regardless of the selected panel material, a touch switch 
is formed by applying a single conductive surface to its front 
surface with two other conductive surfaces applied directly in 
line on the reverse side of the panel. Figure 3 shows three 
views of a typical touch panel containing two TouchControl 
switches. On switch one, conductive surface A is applied to the 
front of the panel and is the surface to be touched to effect a 
switch closure. Surfaces B and C are applied directly in line with 
A on the opposite side of the panel. A should coVer completely 
and may overlap surfaces B and C.^ 


© IC MASTER 1977 


409 





INTERFACE 


S9262/S9266 

MULTIPLEXED TOUCHCONTROL INTERFACE 


jmi 




The application of the conductive surfaces depends on 
sele^ction of the panel materials. If glass is used, for example, it 
is common to apply a coating of tin oxide, which is then fired 
on for durability; rear surface conductors may be screened bn 
with a conductive ink. Touch panels may be made more simply 
from double-sided printed circuit boards in which the conduc- 
tive TouchCbntrol surfaces are created by standard etching. 
For breadboarding purposes, a number of conductive tapes 
and paints are available and may be applied to a variety of 
touch panel materials. 

ELECTRICAL OPERATION 

The three conductive surfaces in a TouchControl switch 
combine to form two capacitors connected in series, as shown 
in the schematic diagram of Figure 3. An AC signal generated 
in the MOS circuit is applied to the rear conductive surface 
labeled C. This signal is coupled through to surface A by the 
capacitor formed by>C and A. The signal is then coupled to 
surface B by the capacitor formed by A and B and applied to 
one of the inputs of the MOS circuit, which detects the 
signal’s presence. When surface A is touched, the amplitude of 
the signal is significantly decreased because of body capacitance. 
This is sensed by the MOS circuit, and the appropriate switch- 
ing function is performed. ^ 

TOUCH SWITCH LAYOUT GUIDELINES 

AMI TouchControl circuits have been designed to inter- 
face with a variety of touch switch configurations. However, 
there are several guidelines that must be observed to insure a 
satisfactory TouchControl system. 

The size of a TouchControl switch is dependent on the 
amount of capacitance needed to couple the clock signal to 
the “I” inputs of the MOS circuits. Because the input capaci- 
tance associated with the circuit input is typically five pico- 
farads, it is advisable that each of the two series capacitors 
formed by die three conductive TouchControl panel surfaces 
be no less than seven picofarads. Since the capacitance in pico- 
farads can be calculated by C = 0.226A-^- d, where €is the 


dielectric constant, A is area, and d is the material’s thickness, 
it is apparent that minimum switch size is dependent on the 
thickness and dielectric constant of the panel material. If, for 
example, the panel is made from 1/8" thick glass with a dielec- 
tric constant of 8, then the minimum area of each of the two 
rear surface conductors is 0.5 sq. inches. Since the touch 
surface must cover the entire area of the two rear conductors, 
it must, then, be at least 1 .0 sq. inch. It is desirable te separate 
the two rear-surface conductors by at least 0*125 inches, so 
the touch surface would be somewhat larger than 1.0 sq. inch. 
Higher capacitance, and thus, smaller touch switches, can be 
obtained by using epoxy printed circuit material; though the 
dielectric constant is lower (around 5.0) the thickness can be 
decreased substantially. 


CIRCUIT TO PANEL CONNECTIONS 

There are a number of ways to make the necessary con- 
nections between TouchControl circuits and panels. A simple 
approach is to use a printed circuit board for the touch panel. 
In this case, the connections to the circuit are made by the 
etched copper pattern. In laying out a printed circuit, it is 
important to keep the copper traces running to the individual 
touch pads separated from each other as much as possible. In 
most instances a minimum spacing of 0.125" between traces 
is acceptable, though wider spacing might be necessary in cases 
where traces will run parallel to each other fpr distances of 
oyer six inches. It is also important to keep the clock output 
(SCI) at least 0.75 inches away from any input trace. These 
spacing requirements are guidelines to be followed regardless 
of the touch panel material. 

With glass touch panels, a simple method for bread- 
boarding systems is to fasten individual wires onto the conduc- 
tive surfaces with a conductive epoxy. For production situa- 
tions, it is possible to locate the electronic circuitry on a separ- 
ate printed circuit board. Contact to the ^ass touch panel can 
be made through spring contacts mounted in the appropriate 
locations on the circuit board. An alternate approach is to 
route the traces on the glass to an edge of the glass, making 
connection through an edge coimector, keeping in mind the 
spacing requirements between traces. 
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S9260/S9261 

S9263/S9264/S9265 

TOUCHCONTROL INTERFACE 


AMERICAN MICROSYSTEMS, INC. 


ADVANCED PRODUCT DESCRIPTION 






01 0020M«N 

00 


I lJ-0,200MAX^ 


/ j--- aoio-Ji— 


BLOCK DIAGRAM - S9260/S9261 (7 SWITCHES) 


PIN/PACKAGE CONFIGURATION 
S9260/S9261 








FEATURES 


• Interfaces with up to 16 touch switches 

• Eliminates contact noise 

• Comparator sensing permits ^use with wide 
variety of touch switch configurations 


FUNCTIONAL bESCRIPTION 

Fabricated with P-channel ion implanted MOS/ LSI tech- 
nology, the S9260 family* of TouchControl integrated circuits 
has been designed lo interface with a variety of touch panel 
switches and provide a high degree of fle^bility in the selec- 
tion of touch panel materials^ layout of touch pad configura- 
tions, and design of switching functions. These circuits can 
interface directly with either seven TouchControl switches (22 
lead versions) or sixteen TouchControl switches (40 lead ver- 

IC MASTER 1977 


PIN/PACKAGE CONFIGURATION 
S9263/S9264/S9265 


Momentary or toggle operation electrically 
selectable 

Outputs are TTL/CMOS/MOS compatible 
Simplifies deisign of touch-sensitive switches 


sions). For each TouchControl switch input there is a corres- 
ponding output that may be used to interface with various logic 
Emilies such as CMOS or TTL. 

Both momentary and “push on - push off’ (toggle) 
switching operations are available on all AMI TouchControl 
circuits and are electrically selected by the logic levels of (j)ne 
input pin. To ensure reliable switch action, a built-in delay is 
incorporated in all circuits requiring a minimum touch time 
for switch response. 
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S9260/S926 1/S9263/S9264/S9265 

TOUCHCONTROL INTERFACE 

AMI. 


ABSOLUTE MAXIMUM RATINGS ^ 

/ 

Voltage on any pin relative to Vgg: + 0.3V to - 20V 

Operating temperature range: 0°C to + 50®C 

Storage temperature (Ambient) - 65®C to + 1 50°C 


*FOR MULTIPLEXED TOUCHCONTROL CIRCUITS SEE AMI S9262 and S9266. 

ELECTRICAL CHARACTERISTICS 

(O^C < < SO^'C; Vgg = OV; = - 13.5V to « 18.0V unless otherwise specified.) 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

CONDITIONS 

ViL 

Input logic 0 level — all except 
“1” inputs. 

+ 0.3 

0 

- 1.5 

Volts 

Note: M/T input is 
internally pulled up 
to Vss 

Vffl 

Input logic 1 level — all except 
“1” inputs 

- 10.0 

- 12.0 

- 18.0 

Volts 


fee 

Internal oscillator frequency 
measured at RC input. 

50 


100 

kHz 


Ts 

Trst 

Switch delay time 

Time to reset alMatches using 

M/T input. 

50 

100 

200 

msec 

msec 

Frequency measur- 
ed at RC Input 
= 50 kHz 

Vql 

Vqh 

Output low voltage 

Output high voltage 

Vss 


-1.0 ■ 
VbD 

Volts 

Vbb = Vss;10K 
resistive load to V^d 

Vql 

VoH 

Output low voltage 

Output high voltage 

Vss 

\%B + 0.4 


Vss -0,5 

Volts 

Vss = +5V;Vbb = 0V 

Vdd = 12V; 2800S2 
resistivie load to Vss 

SCI 

Scan clock output: 

Output low voltage 

Output high voltage 

' Vss 


- 1.5 
Vdd 

i 

Max. capacitive 
loading < 1 50 pF 


OPERATION I INPUTS 


Device operation can be understood by referring to 
Figure 1 , depicting a typical application of the S9263. Each of 
the sixteen pairs of series capacitors labeled SI — SI 6 is one 
touch switch located on a TouchControl panel. (For details on 
touch panel configuration and operation, see the TouchControl 
application note included in this APD.) In each capacitor pair, 
the two common plates represent the conductive area on the 
control panel surface that is to be touched. The other two 
plates are formed by two conductive surfaces parallel to the 
touched surface and located directly under it on the reverse 
side of the panel. Referring again to Figure 1, the S9263 
generates a clock signal on output SCI that is applied to one 
plate of each capacitor pair; this signal passes through the two 
series capacitors and is detected in the MOS circuit. When a 
panel switch surface is touched, the signal level into the chip 
dimishes, and the on-chip differential amplifier senses the 
change and performs the appropriate switching function. For 
example, if surface SI is touched, the signal at input 13 
decreases, and output 03, normally open, now becomes 
active and drives the SI input to the TTL circuitry toward 
voltage level 


Inputs fiom the touch switch pads to the TouchControl 
circuit are labeled 10 through 115 (S9263, S9264, and S9265) 
or 10 through 16 (S9260 and S9261). Each I input relates 
directly to an 0 output of identical numeral. 

RC INPUT 

A resistor connected to Vdd and a capacitor connected 
to Vss are connected to the RC input pin to establish the on- 
chip clock frequency that controls the touch switch delay time. 
Nominal values for these components are suggested in Figure 1, 
but they may be varied to change clock frequency over a range 
of 50 kHz to 100 kHz. 

REF INPUT 

In order to allow flexibility in the choice of Touch- 
Control panel materials, switch layout, and switch size, AMI 
Touch Control inputs have been designed to detect a differen- 
tial change rather than an absolute change in level. To obtain a 
reference level, two resistors are connected to input REF, one 
to Vss and the other to VdD- 
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S9260/S926 1/S9263/S9264/S9265 
TOUCHCONTROL INTERFACE 


0 OUTPUTS 

Each output pin labeled “O” corresponds to an input pin 
labeled “1 Whenever an Input is selected, the output becomes 
active arid will drive an external load toward supply voltage 
Vbb- When outputs are not active, they are high impedance 
open drain. 


Vbb SUPPLY 

The sources of all output devices are common and 
connected to pin Vbb- This allows TTL compatibility as shown 
in Figure 1, as well as the ability to drive higher level signals. 
For instance, if Vss = 0 volts, Vdd = - volts, and Vbb ~ 
Vss» then active outputs would drive a load connected to Vj>d 
towards VsS- The Vbb can be used also to switch analog 
signals; in this configuration the analog signals are applied to 
the “O” pins and VfiB is the output pin. 


M/T INPUT 

The M/T input pin selects the mode of switch operation, 
either momentary or toggle. With no connection to the M/T 
pin momentary operation is selected, and appropriate outputs 
are active only for the duration of touching a switch. In this 
mode, no output is active when no switch is touched. A 


level applied to M/T causes the circuit to operate in the toggle 
mode. In this condition, the brief touch of any switch will 
turn on the appropriate output, which will remain latched on 
until the switch is touched again. Subsequent activations of 
the switch will toggle the corresponding output on and off 
alternately. To reset all outputs when the toggle mode is 
selected, a pulse of Vgg level may be applied to the M/T input. 


SCI OUTPUT 

The SCI output provides the clock signal for the Touch- 
Control panel. Its frequency is determined by the RC time con- 
stant, and it is connected in common , with one of each of the 
two common conductive surfaces on the reverse side of the 
touch panel. 


MOMENTARY AND TOGGLE COMBINATION 

The S9261, S9264, and S9265 contain several outputs 
that are permanently in the momentary mode of operation. 
With the M/T input at Vgg these parts function identically to 
the S9260 and S9263. With M/T at a logic 1 level, however, 
the S9261 has four momentary and three toggle inputs. Table 
1 shows the combinations available on all three parts. 


TABLE L COMPARISON OF FEATURES 


Part 

Number 

Pin 

Count 

Touch Switch Capacity 

■ 

Total Touch 

Switch 

Interface Capability 

Touch Inputs 
Selectable For 

Either Momentary Or 
Toggle Operation Through 
Use of M/T Input 

Touch Switch 

Inputs Fixed In 
Momentary Operation 
(Not affected by 
state of M/T input) 

S9260 

22 

' 7 

7 

0 

7 

S9261 

22 

7 

' ^ ^ 3 

(l4 thru 16) 

4 

(10 thru 13) 

7 

S9263 

40 

16 

16 

0 

16 

S9264 

40 

16 

■ 8, 

(18 thru 115) 

8 

(10 thru 17) 

16 

S9265 

40 

16 

12 

(14 thru 115) 

4 

(10 thru 13) 

16 
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INTERFACE 


S9260/S926 1 /S9263/S9264/S9265 
TOUCHCONTROL INTERFACE 


A^l 




LiuJLji— 

1 


HI Ih 

Hh^l- 




Hh^h 






TYPICAl VALUES: 
Rt« 100 KnV^ -+S voltt 
R 2 * 30 K£ 2 VbB* 0 volte 
R 3 - 91 KnV 00*-12 volts 


IP 


Rai 


ici 




Vss 

SCI 

10 

Ni/T 

11 

01 S 



13 

013 

14 


, S 9263 






17 

09 

18 

08 

19 

07 

no 

06 

111 

Va 0 


*88 

112 

05 

113 

04 

114 

03 


02 

RC 

01 

ns 

00 

REF 

''oo 


NC 

S 5 


TTL 

CIRCUITS 


Vdd 


FIGURE 1. 16 SWITCH APPLICATION USING S9263 


TYPICAL VALUES: 
R1«100KnV^-4«voltt 
R 2 « SOKnVBB* 0 volts 
,R 3 - 91 KnVt)Cr *12 volts 


"T" 


Vss 

SCI 

10 

MH’ 

n 

06 

12 

OS 


S 9260 

13 

04 

14 

03 

IS 

Vbb 

16 

02 


01 

RC 

00 

REF 

Vdo 


ovoo 


TTL 

CIRCUITS 




FIGURE 2. 7 SWITCH APPLICATION USING S9260 


TOUCHCONTROL APPLICATION NOTES 

See Application Notes at the end of S9262/S9266 data sheet pages in this Section. 
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EVERYTHING YOU NEED TO KNOW 
ABOUT 


BECIROM 


PROD 


Since 1936, UNITED TECHNICAL PUBLICATIONS 
has been the leader in electronic product infor- 
mation distribution. Today we are the worlds’ 
largest publisher in the electronics field. 



eem/ELECTR|)Nic eiigineers master 

eem is the source book for detailed product speci- 
fications and where-to-buy information on just 
about everything in electronics. Interested? You 
may be one of the 86,000 engineers, buyers and 
specifiers who qualify annually. Send for a quali- 
fication card today. 0 


ELECTRONIC PRODUCTS MAGAZINE 

The magazine with more electronic product infor- 
mation than any other publication in the world. 
Every month it features the latest developments 
in electronic products as well as eWrythIng that’s 
new in the 1C field. So Electronic Products Mag- 
azine functions as a monthly update for both 
eem and 1C Master. Interested? Write today for a 
qualification card: 


Patti Foley 

UNITED TECHNICAL PUBLICATIONS, INC. 
S45 Stewart Avenue 
Garden City, NY 11530 





Analog Devices 


ANALOG 8 Bit 

DEVICES Monolithic D/A Converter 

AD559 


FEATURES 

Replaces the Motorola 1408/1508 
8-Bit DAC 

Guaranteed Monotonicity and Relative 
Accuracy Over Full Temperature Range 
Single Chip Monolithic Construction 
Hermetic 16 Pin Ceramic DIP 
High Stability SiCr Thin Film Resistors. 
Low Cost 


PRODUCT DESCRIPTION 

The ADS 59 is a low cost integrated circuit 8-bit digital-to- 
analog converter consisting of specially designed, precision bi- 
polar switches, a control amplifier, and high stability silicon 
chromium thin-film resistors, all on a single monolithic chip. 

The single chip is mounted in a hermetically-sealed ceramic 16 
lead dual in-line package. 

A unique combination of advanced circuit design, and high 
stability SiCr thin film resistor processing provides the ADS 5 9 
with true 8-bit accuracy at low LC. costs. The maximum error 
over the full operating temperature range is limited to ViLSB 
and the gain temperature coefficient is limited to 20ppm/°C 
typical. Monotonicity is guaranteed over the full operating 
temperature range of the devices. 

The ADS 59 is recommended for all low cost, 8-bit DAC require- 
ments and as a replacement for the Motorola 1408/1508 8-bit 
DAC, in most applications. The AD559K is specified for opera- 
tion over the 0 to ^-TS'^C temperature range and the AD559S 
for operation over the fuU extended temperature range, -55°C 
to +125°C. 



AD559 Block Diagram 




! 


ORDERING information Unipolar Output 

TEMP. 

RANGE ACCURACY PRICE (lOO’s) 

MODEL (“O (LSBMAX) ($) 

AD559K/BIN Oto+75 ±¥t $5.95 

AD559S/BIN -55 to +125 ±'A $8.55 


information furnished by Analog Devices is believed to be accurate 
and reliable. However, no responsibility is assumed by Analog Devices 
for its use; nor for any infringements of patents or other rights of third 
parties which may result from its use. No license is granted by implica- 
tion or otherwise under any patent or patent rights of Analog Devices. 


Route 1 industrial Park; P.O. Box 280; Norwood, Mass. 02062 
Tel: 617/3294700 TWX: 710/394-6577 

West Coast Mid-West Texas 

213/595-1783 312/894-3300 214/231-5094 
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ANALOG 

DEVICES 


PRELIMINARY TECHNICAL DATA 

FEATURES 

Low Cost ($9.95 in 1 0O's, AD561J) 

Complete Current Output Converter 
High Stability Buried Zener Reference 
Laser Trimmed to High Accuracy (IMLSB Max Error, 
AD561K,T> 

Trimmed Output Application Resistors for 0 to +10, ±5 
Volt Ranges 

Fast Settling — 250ns to 1/2LSB 

Guaranteed Monotonicity Over Full Operating Temperature 
Pange 

TTL/DTL and CMOS Compatible (Positive True Logic) 
Single Chip Monolithic Construction 
Hermetically-Sealed Ceramic DIP (All Grades) 

PRODUCT DESCRIPTION 

The ADS 61 is an integrated circuit 10>bit digital-to-analog 
converter combined with a high stability voltage reference 
fabricated on a single monolithic chip. Using 10 precision high- 
speed current-steering switches, a control amplifier, voltage 
reference, and laser-trimmed thin-film SiCr resistor network, 
the device produces a fast, accurate analog output current. 
Laser trimmed output application resistors are also included to 
facilitate accurate, stable current-to-voltage conversion; they 
are trimmed to 0.1% accuracy, thus elirninatihg external trim- 
mers in many situations. 

Several important technologies combine to make the ADS 61 
the most accurate and most stable 10-bit DAC available. The 
low temperature coefficient, high stability thin-film network 
is trimmed at the wafer level by a fine resolution laser system 
to 0.01% typical linearity. 

The AD561 also incorporates a low noise, high stability subsur- 
face zener diode to produce a reference voltage with excellent 
long term stability and temperature cycle characteristics which 
challenge the best discrete zener references. A temperature 
compensation circuit is laser-trimmed to allow custom correc- 
tion of the temperature coefficient of each device. This results 
in a typical full-scale temperature coefficient of 15 ppm/ C. 

All grades are packaged in a 16-pin hermetically -sealed ceramic 
dual-in-line package. The AD561J and K versions are specified 
for operation over the 0 to +70°C temperature range, the 
AD561S and T for operation over the full military ternperature 
range from -55^C to +125°C. 


Low Cost 10-Bit 
Monolithic D/A Converter 

AD561 

PIN CONFIGURATION 
TOP VIEW 



±5V Buffered Bipolar Voltage Output 


ORDERING GUIDE 


MODEL 

TEMP. 

RANGE 

(“O 

ACCURACY 
@ +25®C 
(LSB MAX) 

GAIN T.C. 
(of F.S./®C) 
ppm MAX 

PRICE (lOO’s) 
<$) 

AD561J 

0 to +70 

±V2 

80 

$ 9.95 

AD561K 

0 to +70 

+ ‘/4 

30 

$15.00 

AD561S 

-55 to +125 

±'/2 

60 

$18.00 

AD561S/883B* 

-55 to +125 

±V2 

60 

$24.00 

AD561T 

-55 to +125 


30 

$32.00 

AD561T/883B* 

-55 to +125 

±‘/4 

' 30 

$40.00 ' 


•The AD561S/883B and AD561T/883B are fully processed to MIL-STD-883A. Method 5004, 
Class B. The complete procedure list is available on request. 


Infoi^mation furnished by Analog Devices is believed to be accurate 
and reliable. However, no responsibility is assurped by Analog Devices 
for its use; nor for any infringements of patents or other rights of third 
parties which may result from its use. No license is granted by implica- 
tion or otherwise under any patent or patent rights of Analog Devices. 


' Route 1 Industrial Park; P.O. Box 280; Norwood, Mass. 02062 
Tel: 617/3294700 TWX: 710/3944677 

West Coast Mid-West Texas 

213/595-1783 312/894-3300 214/231-5094 
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Analog Devices 


ANALOG 

DEVICES 


Integrated Circuit 
12-Bit D/A Converter 


AD5B2 


FEATURES 

Low Cost: $39 (100's, AD562K) 
True 12-Bit Accuracy (±% LSB) 

AM Active Elements On Single 
LSI Linear Chip 

Guaranteed Monotonicity Over Full 
Temperature Range 
Hermetic 24-Pin DIP 
TTL/DTL and CMOS Compatibility 


PRODUCT DESCRIPTION 

The ADS 62 is an integrated circuit 12-bit digital-to-analog 
converter consisting of a specially designed precision bipolar 
switch and control amplifier chip and a compatible high 
stability silicon chromium thin film resistor chip. The two 
IC chips are internally connected and mounted in a 
hermetically-sealed ceramic 24-lead dual-in-line package. 

A unique combination of advanced circuit design, high 
stability SiCr thin film resistor processing, and laser 
trimming technology provides the AD562 with true 12-bit 
accuracy. The maximum error at +25^ C is limited to H LSB 
(S version) and the gain temperature coefficient is limited to 
3ppm/°C max. Monotonicity is guaranteed over the full 
operating temperature range of the devices. 

The AD562 is recommended for all high accuracy 12-bit 
D/A converter applications where true 12-bit performance 
is required and small size and low cost are primary 
considerations. The AD 5 62 is also ideal for use in construct- 
ing A/D conversion systems and as a building block for higher 
resolution D/A systems. The AD562K is specified for 
operation over the 0 to +70'^C temperature range, the 
AD562A for operation over the —25 to +85°C temperature 
range, and the AD562S for operation over the full extended 
temperature range of —55 to +125°C. 

ORDERING INFORMATION 


M 23 22 21 » W M 17 M t5 14 13 



AD562 Functional Schematic 


Itt INTEHQUAO 

BIPOLAR BIPOLAR DIVIDER 

OPFSET OFFSET DAC 10V 20V |\ 

IN OUT OUT SPAN SPAN I \ GRO 

,| "r/Wi- 

UJ 


CONT.AMP 
SUMMING BIT 1 
JUNCTION (MSB) Xl 
EXT. GAIN 4 1 


'XvWwIlJSv Jjl , 

iUIJ 

V 

lUl, 

im RIB 1 A ^>1-. 

1 i'l 

ry h 


rrf 


iOUl JjTl 


Ladder Network and Inter-Quad Divider Current Scaling 


MODEL 

AD562K/BIN 

AD562K/BCD 

AP562A/BIN 

AD562A/BCD 

AD562S/BIN 

AD562S/BCD 


TEMP. 

RANGE 

Cc) 

0 to +70 
0 to +70 
-25 to +85 
-25 to +85 
-55 to +125 
-55 to +125 


ACCURACY 
(LSB MAX) 

±»/4 

±% 

±V4 

±^4 


PRICE (lOO’j 

($) 

$ 3^.00 
$ 39.00 
$ 49.00 
$ 49.00 
$100.00 
$100.00 



PIN CONFIGURATION 
TOP VIEW 


Information furnished by Analog Devices is believed to be accurate 
and reliable. However, no responsibility is assumed by Analog Devices 
for its use; nor for any infringements of patents or other rights of third 
parties which may result from its use. No license is granted by implica- 
tion or otherwisie under any patent or patent rights of Analog Devices. 


Route 1 Industrial Park; P.O. Box 280; Norwood, Mass. 02062 
Tel: 617/3294700 TWX: 710/394-6577 

West Coast Mid-West Texas 

213/595-1783 312/894-3300 214/231-5094 
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ANALOG 

DEVICES 


FEATURES 

Extremely LoW Cost: $27 (100's, AD563J) 

True 12-Blt Accuracy: i%LSB max (AD563K, S, T) 
Guaranteed Differential Nonlinearity: ±!4LSB max 
Positive True Logic 
Includes Internal Reference 

Guarantieed Monotonicity Over Full Temperature Range 
Low Overall Gain T.C.: lOppm/^C max (AD563T) 
30ppm/° C max (AD563J) 

Hermetic 24 pin DIP 

TTL/DTL and CMOS Compatibility 


Low Cost 1C 
12-Bit D/A Converter 


AD563 




■>« UNirOLAR 
JOk OFFSET 
tST ADJUST 


PRODUCT DESCRIPTION 

The ADS 6 3 is an integrated circuit 12-bit digital-to-analog con- 
verter consisting of a specially designed precision bipolar switch 
and control amplifier chip, a compatible high stability silicon 
chromium thin film resistor chip, and a low drift, voltage refer- 
ence chip. The three I.C. chips are internally connected and 
mounted in a hermetically-sealed, cetamic 24 lead dual-in-line 
package to produce a self contained current output DAC. 

A unique combination of advanced circuit design, high stability 
SiCr thin film resistor processing and laser trimming technology, 
provides the AP563 with true 12-bit accuracy. The maximum 
error at +25®C is limited to *4LSB (K, S and T versions) with 
the gain temperature coefficient limited to 10ppm/®C max» in- 
cluding the effects of the internal reference. Monotonicity on 
all versions is guaranteed over th^ full operating temperature 
range. 

The ADS 63 is recommended for all high accuracy 12-bit D/A 
converter applications where true 12-bit performance is required, 
but low cost and small size are considerations. The AD563 is 
also ideal for use in constructing A/D conversion systems and 
as a building block for higher resolution D/A systems. The 
AD563J and K are specified for operation over the 0 to +70°C 
temperature range, the AD563S and T for operation over the; 
military temperature range, -5 to +12$^C- 

ORDERING INFORMATION 
TEMP. 


AD563 in Typical Unipolar Connection Scheme 


MODEL 

RANGE 

("C) 

ACCURACY 
(LSB MAX) 

PRICE (lOO’s) 
(« 

AD563J/BIN 

0 to +70 

±^A 

$ 27.00 

AD563J/BCD 

0 to +70 


$ 27.00 

AD563K/B1N 

0 to +70 

±‘/4 

$ 42.00 

AD563K/BCD 

0 to +70 

±V4 

$ 42.00 

AD563S/BIN 

-55 to +125 

±V4 

$110.00 

AD563S/BCD 

-55 to +125 

±V4 

$110.00 

AD563T/BIN 

-55 to +125 

±V4 

$140.00 

AD563T/BCD 

-55 to +125 

±H 

$140.00 


BIT 1 1 

ri 

u 

e 



[cON^O^ ^ 



14 

rh' 



.INTERNAL 

VOLTAGE 

REFERENCE 


Ladder Network and Inter-Quad Divider Current Scaling 
PIN CONFIGURATION 

24 LEAD DUAL IN-LINE PACKAGE 


Vcc +5V/+1SV IN 


CMOS/TTL 
LOGIC THRESHOLD 


REFERENCE SUPPLY IN 


REFERENCE OUT 
l+Z.SV'tSXJ 


REFERENCE IN 


BIPOLAR OFFSET IN 


DAC OUT (-2mA F.S.I 



24 0 BIT 1 (MSB) IN 


13 U BIT 12 (LSB) IN 


TOP VIEW 


Information furnished by Analog Devices is believed to be accurate 
and reliable. However, no responsibility is assumed by Analog Devices 
for its use; nor for any Infringements of patents or other rights of third 
parties which may result from its use. No license is granted by implica- 
tion or otherwise under any patent or patent rights of Analog Devic^. 
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Tel: 617/3294700 TWX: 710/3944577 
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ANALOG 

DEVICES 


CMOS 10 & 12 Bit 
Monolithic Multiplying D/A Converters 


FEATURES 

AD7520: 10 Bit Resolution 

AD7521: 12 Bit Resolution 

Linearity: 8, 9 and 10 Bit 

Nonlinearity Tempoo: 2 ppM Of FSR/° C 

Low Power Dissipation: 20 mW 

Current Settling Time: 500 ns 

Feedthrough Error: 1/2 LSB @100 kHz 

TTL/DTL/CMOS Compatible 

GENERAL DESCRIPTION 

The AD7520 (AD7521) is a low cost, monolithic 10-bit 
(12-bit) multiplying digital-to-analog converter packaged in 
a 16-pin (18-pm) DIP. The devices use advanced CMOS and 
thin film technologies providing up to 10-bit accuracy with 
TTL/DTL/CMOS compatibility. 

The AD7520 (AD7521) operates from +5V to +15V supply 
and dissipates only 20 mW, including the ladder network. 

Typical AD7520 (AD7521) applications include: digital/ 
analog multiplication, CRT character generation, program- 
mable power supplies, digitally controlled gain circuits, etc. 

ORDERING INFORMATION 


Nonlinearity 


0.2% (8-Bit) 


0.1% (9-Bit) 


0.05% (10-Bit) i 


Temperature Range 

0°Cto+70®C 

-25°C to +85°C 

~55°C to +125°C 

AD7520JN 

AD7521JN 

AD7520jD 

AD7521JD 

AD7520SD 

AD7521SD 

. AD7520KN 

AD7521KN 

AD7520KD 

AD7521KD 

AD7520TD 

AD7521TD 

AD7520LN 

"AD7521LN 

AD7520LD 

AD7521LP 

AD7520UD 

AD7521UD 


PRICE INFORMATION 


Model 

Price 
(100 Pcs) 

Model 

Price 
(100 Pcs) 

AD7520JN 

$12.00 

AD7521JN 

$15.00 

AD7520KN 

16.25 

AD7521KN 

19.25 

AD7520LN 

22.00 

AD7521LN 

25.00 

AD7520JD 

17.00 

AD7521JD 

20.00 

AD7520KD 

25.00 

AD7521KD 

28.00 

AD7520LD 

33.00 

AD75?1LD 

36.00 

AD7520SD 

33.00 

AD7521SD 

37.00 

AD7520TD 

49.00 

AD752iTD 

53.00 

AD7520UD 

69.00 

AD7521UD 

73.00 


Information furnished by Analog Devices is believed to be accurate 
and reliable. However, no responsibility is assumed by Analog Devices 
for its use; nor for any infringements of patents or other rights of third 
parties which may respIt from its use. No license is granted by implica- 
tion or otherwise under any patent or patent rights of Analog Devices. 


FUNCTIONAL DIAGRAM 



Bin (MSB) BIT 2 BIT 3 aiTN (LSB) 

DIGITAL INPUTS (DTL/TTL/CMOS COWATIBL6) 

AD7520: N=10 

AD7521: N=12 

Logic: A switch is closed to Iqut 

its digital input in a “HIGH** state. 

TYPICAL APPLICATION 





^ Bin (MSB) ^ 

15 14 

’’feedback 




’ 

AD7520 

JOUT 1 , . 




*BIT10(LSB) * 

13 3 2 



1 GND 



1 

, 


PIN CONFIGURATION 


AD7520 


AD7521 


‘out 1 Oj @ 



^ VooOl 
jll BIT 10 (LSB) 


19 R^feeoback 
13 VBEF »N 
^ Voo !♦» 
HaiT 12 (LSB) 
3 BIT 11 , 

3 BIT 10 
3bitb 
ID BIT B 


PACKAGE IDENTIFICATION 

Suffix D: Ceramic DIP package 
Suffix N: Plastic DIP package 


Route 1 Industrial Park; P.O. Box 280; Norwood, Mass. 02062 
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ANALOG 

DEVICES 


Monolithic 


FEATURES 

Ap7530: 10-Bit Resolution 
AD7531: 12-Bit Resolution 
8, 9 & 10 Bit Linearity 
DTL/TTL/CMOS Compatible 
Nonlinearity Tempco: 2 ppM of FSR/°C 

Low Power Dissipation: 20 mW 
Current Settling Time: 500 ns 

Feedthrough Era'or: 10 mVp-p @ 50 kHz 

JLow Cust \ 


GENERAL DESCRIPTION 

The AD7530 (AD7531) is :a low cost, monolithic 10-bit 
(12-bit) multiplying digital?:to-analog converter packaged 
in a 16-pin (18-pin) DIP. Tl^e device uses advanced CMOS 
and thin film technologies piroviding up to 10-bit accuracy 
with DTL/TTL/CMOS compatibility. 

The AD7530 (AD7531) operates from a +5 V to +15 V 
supply and dissipates only 20\mW, including the ladder 
network. I 

' ' ■ ' ■ ' ' ' ' ^ 
Typical applications include: tfligital/analog multiplication, 
CRT character generation, programmable power supplies, 
digitally controlled gain circuits, etc. 

ORDERING INFORMATION 



i Temperature Range 

Nonlinearity 

0°Ctol+70°C 

-25°C to +85‘’C 

0.2% (8-Bit) 

AD7^30JN 

AD7:|31JN 

AD7530JD 

AD7531JD 

0.1% (9-Bit) 

AD7530KN 

AD7^31KN 

AD7530KD 

AD7531KD 

0.05% (10-Bit) 

AD7^30LN 

AD7^31LN 

AD7530LD 

AD7531LD 


PRICE INFORMATION 


Model 

Price 

(100 Pcs) 

Model 

Price 

(100 Pcs) 

AD7530JN 

$ 8.00 

AD7531JN 

$ 8.00 

AD7530KN 

10.50 

AD7531KN 

10.50 

AD7530LN 

15.00 

AD7531LN 

23.50 

AD7530JD 

i2.00 j 

AD7531JD 

12.00 

AD7530KD 

15.00 

AP7531KD 

15.00 

AD7530LD 

23.00 

1 AD7531LD 

33.00 


Information furnished by Anal<;g Devices is believed to be accurate 
and reliable. However/ no resporisibility is assumed by Analog Devices 
for its use; nor for any infringements of patents or other rights of third 
parties which may result from ifs use. No license is granted by implica- 
tion or otherwise under any pa^nt or patent rights of Analog Devices. 


CMOS 10 & 12 Bit 
Multiplying D/A Converters 


AD7530, AD7531 


FUNCTIONAL DIAGRAM 


i 20k S 20k S 20k S 

SI 1 S 2 I S 3 1 




6lT I (MSB) BIT 2 BIT 3 


DIGITAL INPUTS (OTt/TTL/CMOS COMPATIBLE) 

Ab7530:N = 10 
AD7531: N = 12 
(Switches shown in “High” state) 


TYPICAL APPLICATION 


BIT HMSB) pis HIRf 


AD7530 hour 1 


,ai3 2^ 

8IT10(LSB> I 3 I 


PIN CONFIGURATION 
AD7530 


AD7531 


# 

ill ’’feedback 

•out 1 (Z 

• 1 


m VHEfiN 

3 ''do'*' 

13 BIT lOlLSBl 
iU BIT 9 

•out 2 El 

ONO d 
BIT 1 (MSB! Ei 
BIT 2 d 

« 

14 

H 


3 BIT 8 

3 bit; 

BIT 4 d 

BIT 5 d 

H 

il 


13 BIT 6 

BIT 6 d 

]o 


ifO ^FEEDBACK 
[B VRtF IN 

3 voo l‘> 


PACKAGE IDENTIFICATION 

Suffix D: Ceramic DIP package 
Suffix N: Plastic DIP package 
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Tel: 617/3294700 TWX: 710/394-6677 
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ANALOG 

DEVICES 


CMOS 10-Bit 
Buffered Mult^ing D/A Converter 


AD7522 


FEATURES 

10'Bit Resolution 
8, 9, & 10-Bit Linearity 
Microprocessor Compatible 
Double Buffered Inputs 
ferial or Parallel Loading 
DtL/TTL/CMOS Direct Interface 
Nonlinearity Tempco: 2ppM of FSR/°C 
Gain Tempco: lOppM of FSR/° C 
Very Low Power Dissipation 
Very Low Feedthrough 

GENERAL DESCRIPTION 

The AD7522 is a monolithic CMOS 10-bit multiplying D/A 
converter, with an input buffer and a holding register, allowing 
direct interface with microprocessors^ Most applications re- 
quire the addition of only an operational amplifier and a 
reference voltage. 

The key to easy interface to a data bus is the AD7522’s ability 
to load the input buffer in two bytes (an 8-bit and a 2-bit byte), 
and subsequently move this data to a holding register, where 
the digital word is converted into an analog current or voltage 
(with external operational amplifier). The input loading of 
either 8 or 10 bits can be done in a parallel or serial mode. 

The AD7522 is packaged in a 28-pin DIP, and operates with 
a +15V main supply at 2mA max, and a logic supply of +5y 
for TTL interface; or +10 to +15 V for CMOS interface. 

A thin film on high density CMOS process, using silicon 
nitride passivation, ensures high reliability and excellent 
stability. 

ORDERING INFORMATION 



Nonlinearity 

0.2% FSR 
(8-Bit) 

0.1% FSR 
(9-Bit) 


Temperature Range 

o'Cto -25°Cto -55°Cto 

•»70°C +85°C ^^•125°C 

AD7522JN AD7522JD AD7522SD 


AD7522KN AD7522KD AD7522TD 


0.05% FSR 
(10-Bit) 

AD7522LN 

AD7522LD 

AD7522UD 


PACKAGE IDENTIFICATION 


Suffix “D”: Ceramic DIP Package 
Suffix “N”: Plastic DIP Package 


Information furnished by Analog Devices is believed to be accurate 
and reliable. However, no responsibility is assumed by Analog Devices 
for its use; nor for any infringements of patents or other rights of third 
parties which may result from its use. No license is granted by implica- 
tion or otherwise under any patent or patent rights of Analog Devices. 


FUNCTIONAL DIAGRAM 


wrr nnmn unn wttcc Anain 



D/A CONVERTER DIAGRAM 
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PIN CONFIGURATION 
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PRICE INFORMATION 



Model 

Price 

(100 Pcs) 

( 

i Model 

Price 

(100 Pcs) 


AD7522JN 

AD7522KN 

AD7522LN 

AD7522JD 

AD7522KD 

AD7522LD 


i^D7522SD 

a(d7522TD 

4d7522UD 


$41.00 

51.00 

99.00 


Route 1 Industrial Park; P.O. Box ^280; Norwood, Mass. 02062 
Tel: 617/3294700 1 TWX: 710/394-6677 

West Coast Mid-Wes|t Texas 

213/596-1783 312/894-3300 214/231-5094 
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PIN 

MNEMONIC 

DESCRIPTION 

1 

VDD 


+ 15V (nominal) Main Supply. 

2 

LDTR 


R-2R Ladder Termination Resistor. 
Normally grounded for unipolar 
operation or terminated at IOUT2 
for bipolar operation. 

3 

VREF 


Reference Voltage Input. Since the 
AD7522 is a multiplying DAC, 

VREF may vary over the range of 
±10V. 

m 

RFB2 


Rfeedback -r 2; gives full scale equal 
to VREF/2. 


RFBl 


Rfeedback, used for normal unity 




gain (at full scale) D/A conversion. 

■ 

lOUTl 


D AC Current OUT- 1 Bus. Normally 
terminated at virtual ground of out- 
put amplifier. 

1 

IOUT2 


DAC Current OUT-2 Bus, terminated 
at ground for unipolar operation, or 
virtual ground of op amp for bipolar 
operation. 

8 

AGND 


Analog Ground. Back gate of DAC 
N-channel SPDT current steering 
switches. 

9 

10 

SRO 

DB9 — 

— 

Serial Output. An auxiliary output 
for recovering data in the input 
buffer. 

Data Bit 9. Mo§t significant parallel 
data input. 

11 

DBS 


Data Bit 8. 

12 

DB7 


Data Bit 7. 

13 

DB6 


Data Bit 6. 

14 

DBS 


Data Bit 5. 


Note 1 


15 

DB4 


Data Bit 4.. 

16 

DB3 


Data Bit 3. 

17 

DB2 


Data Bit 2. 

18 

19 

DBl 

DBO — 

— 

Data Bit 1. 

Data Bit 0. Least significant parallel 
data input. 

20 

SC8 


8-Bit Short Cycle Control. When in 
serial mode, if SC8 is held to logic 
“0,” the two least significant input 
latches in the input buffer are by- 
passed td provide proper serial 
loading of 8-bit serial words. If SC8 , 
is held to logic “1,” the AD7522 
will accept a 10-bit serial word. 

Data bits p(LSB) and DBl are in a 
parallel load mode when SC8 = 0, 
and should be tied to a logic low 
state to prevent false data from 
being loaded. 


Note 1: Logic "I” applied to a daia bit steers that bit’s current to the 
lOUTl terminal. 


Pin Function Description 


PIN 

MNEMONIC 

DESCRIPTION 

21 

SPC 

Serial/Parallel Control. If SPC is a 
logic “0,” the AP7522 will load 
parallel data appearing on DBO 
through DB9 into the input buffer 
when the appropriate strobe inputs 
are exercised (see HBS and LBS). 

If SPC is a logic “1.” the AD7522 
will load serial data appearing on 

Pin 26 into the input buffers. Each 
serial data bit must be “strobed’* 
into the buffer with the HBS and 

LBS. 

22 

LDAC 

Load DAC: When LDAC is a logic 
“0,” the AD7522 is in the “hold” 
mode, and digital activity in the 
input buffer is locked put. When 

LDAC is a logic “1,” the AD7522 
is in the “load” mode, and data in 
the input buffer loads the DAC 
register.' 

23 

NC 

No Connection. 

24 

LBS 

Low Byte Strobe. When in “parallel 
load” mode (SPC = 0), parallel data 
appearing on the DBO (LSB) through 

DB7 inputs will be “clocked” into the 
input buffer on the positive going edgie 
of the LBS. 

When in “serial load” mode (SPC = 

1), serial data bits appearing at the 
^rial input terminal. Pin 26^ will 
be “clocked” into the input buffer 
on the positive going edge of HBS 
and LBS. (HBS and LBS must be 
clocked simultaneously when in 
“serial load” mode.) 

25 

HBS 

High Byte Strobe. When in “parallel 
load” mode (SPC = 0), parallel data 
appearing on the DB9 (MSB) and 

DB8 data inputs will be “clocked” 
into the input buffer on the positive 
going edge of HBS. 

When in “serial load” mode (SPC = 

1), serial data bits appearing at the 
serial input terminal, Pin 26, will be 
“clocked” into the input buffer on 



the positive going edges of HBS and 

LBS. (HBS and LBS must be 
clocked simultaneously when in 
“serial load” mode.) 

26 

SRI 

Serial Input. 

27 

VCC 

Logic Supply. If +5V is applied, all 
digital inputs/outputs are TTL com- 
patible. If +10V to +15 V is applied, 
digital inputs/outputs are CMOS 
compatible. 

28 

DGND 

Digital Ground. 
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Analog Devices 


ANALOG CMOS 

DEVICES 13-Bit Monolithic A/D Converter 


AD7550 



FEATURES 

Resolution: 13 Bits, 2's Complement 
Relative Accuracy: ±1/2 LSB 
''Quad Slope" Precision 
Gaindrift: 1 ppm/°C 
Offsetdrift: 1 ppm/° C 
Microprocessor Compatible 
Raiiometric 
Overrange Flag 
Very Low Power Dissipation 
TTL/CMOS Compatible 
CMOS Monolithic Construction 

GENERAL DESCRIPTION 

The AD7550 is a 13-bit (2’s complement) monolithic CMOS 
analog-tQ-digital converter onall8xl25 mil die packaged 
in a 40-pin ceramic DIP. Outstanding accuracy and stability 
(1 ppm/°C) is obtained due to its revolutionary integrating 
technique, called “Quad Slope" (Analog Devices patent 
No. 3872466). This conversion consists of four slopes of 
integration as opposed to the traditional dual slope and 
provides much higher precision. 

The AD7550 parallel output data lines have three-state logic 
and are microprocessor compatible through the use of two 
enable lines which control the lower eight LSB’s (low byt^ 
enabk) and the five MBS’s (high byte enable). An overrange 
flag is also available which together with the BUSY and 
BUSY flags can be interrogated through the STATUS 
ENABLE providing easy microprocessor interface. 

The AD7550 conversion time is about 40 ms with a 1 MHz 
clock which can be externally controlled or internally gener- 
ated by simply connecting a capacitor to the clock pin. A 
positive start pulse can be self-generated by having a capacitor 
on the start pin or can be externally applied. 

For mo^t applications, the AD7550 needs only three resistors, 
one capacitor, and a reference voltage since the integrating 
amplifier, comparator, switches and digital logic are all on 
the CMOS chip! 

A wide range of power supply voltages (±5V to ±12V) with 
minuscule current requirements make the AD7550 ideal for 
low power and/or battery operated applications. Selection 
of the logic (VCC) supply voltage (+5V to +12V) provides 
direct TTL or CMOS interface on the digital input/output 
lines. 

The AD7550 uses a high density CMOS process featuring 
double layer metal and silicon nitride passivation to ensure 
high reliability and long-term stability. 


FUNCTIONAL DIAGRAM 


Aixhxn vnrt aim ibim ibm-'t iBmir 



BUSY BUSY OVRG DB12 060 CIN COUT 


BASIC OPERATION 



NOTES 1 THE INTEGRATING CAPACITOR HAS TO BE POLYSTYRENE 
OR POLYPROPYLENE TYPE 
i. CONVERSION TIME IS ABOUT 40 mi. 

3. ALL DIGITAL INPUTS/OUTPUTS ARE TTL COMPATIBLE 
(VCC = ♦5V), 


PIN CONFIGURATION 



IRJCT IRIN IROUT AGND NC NC STRT COOT HBEN OGNO 


TOP VIEW 


ORDERING INFORMATION 



Suffix D: Ceramic Package 


Information furnished by Analog Devices is believed to be accurate 
and reliable. However, no responsibility is assumed by Analog Devices 
fdr its use; nor for any infringements of patents or other rights of third 
parties which may result from \is use. No license is granted by implica- 
tion or otherwise under any patent or patent rights of Analog Devices. 
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Tel: 617/3294700 TWX: 710/3944677 

West Coast Mid-West Texas 
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Pin Function Description 


PIN 

MNEMONIC 

DESCRIPTION 

1 

NC 

No Connection ; 

2 

IRJCT 

IntegratoR JunCTion. Summing 
junction (negative input) of 
integrating amplifier. 

3 

VREF 

Voltage REFerence Input 

4 

IRIN 

IntegratoR INput. External inte- 
gratqr input R is connected 
)>etween IRJCT and IRIN. 

5 

AIN 

Analog INput. Unknown analog 
input voltage to be measured. Full- 
scale AIN equals VREF/2. 125. 

6 

IROUT 

IntegratoR OUTput. External 
integrating capacitor C is con- 
nected between IROUT and 

IRJCT. 

7 

VREF/2 

Voltage REFerence ^ 2 Input 

8 

AGND 

Analog GrouND 

9 

vss 

Negative Supply (-5V to -12V) 

10 

NC 

No Connection 

11 

NC 

No Connection 

12 

NC 

No Connection 

13 

NC 

No Connection 

14 

STRT 

STaRT Conversion. When STRT 
goes to a logic '‘1,” the AD7550’s 
digital logic is^set up and BUSY is 
latched ““high.” When STRT 
returns “low,” conversion begins 
in synchronization with CLK. 
Reinitiating STRT during conver- 
sion causes a conversion restart, 

STRT can be driven from an 
external lo^ic source, or can be 
programmed for continuous con- 
version by connecting ^n external 
capacitor between STRT and 

DGND. An externally applied 

STRT command must be a posi- 
tive pulse of at least 800 nano- 
seconds to ensure proper set-up 
of the AD75 50 logic. 

15 

CLK 

CLocK Input. The CLK can be 
^ driven from external logic, or can 
be programmed for internal 
oscillatioii by connecting an 
external capacitor between CLK 
and DGND. 


COUT 

Count OUT provides a number 
(N) of gated clock pulses given by : 

''=(vREF 

17 

CIN 

Count IN is the input to the out- 
[ put counter. 2’s complement 
binary data appears on the DBO 
through DB12 output lines (if 
the HBEN and LBEN enable 
lines are “high”) if COUT is con- 



nected to CIN. 


PIN 

MNEMONIC 

DESCRIPTION 

18 

HBEN 

High Byte ENable is the three- 



state logic enable input for the 



DBS— DB12 data outputs. When 



HBEN is low, the DB8-DB12 



outputs are floating. When 



HBEN is “high,” digital data 



appears on the data lines. 

19 

LBEN 

Low Byte ENable is the three- 



state logic enable for DBO— DB7. 



When LBEN is “low,” DB0-DB7 



are floating. When “high,” digital 



data appears on the data lines. 

20 

DGND 

Digital GrouND is the ground 



return for all digital logic and 



the comparator. 

21 

DBO 

Data Bit 0 (least significant bit) 

22 

PBl 


' 

23 

PB2 


i 

24 

DB3 



25 

DB4 



26 

DB5 



27 

DB6 

CODE: 2’s Complement I 

28 

DB7 



29 

DBS 



30 

DB9 



31 

DBIO 



32 

DBll 



33 

DB12 

Data Bit 12 (most significant bit) 

i34 

OVRG 

over Range indicates a logic “1” 



if AIN exceeds plus or minus full 



scale by at least 1/2 LSB. OVRG 



is a three-state output and floats 



until STEN 

is addressed with a 



logic “1.” 


35 

BUSY 

Not BUSY. BUSY indicates 



whether conversion is complete 



or in progress. BUSY is a three- 


\ 

state output which floats until 



STEN is addressed with a logic 



“1.” When addressed, BUSY will 



indicate either a “1” (conversion 



complete) or a “0” (conversion in 



progress). 


36 

BUSY 

BUSY indicates conversion status. 



BUSV is a three-state output 



which floats until STEN is addressed 



with a logic “1.” When addressed, 



BUSY indicates a “0” (conversion 



complete) or a “ 1 ” (conversion 



in progress.) 


37 

STEN 

STatus ENable is the three-state 



control input for BUSY, BUSY,. 



and OVRG. 


38 

NC 

No Connection 

39 

VCC 

Logic Supply. Digital inputs and 



outputs are TTL compatible if 

X 


VCC = +5V. CMOS compatible 



for VCC = +5V to VDD, 

40 

VDD 

Positive Supply. +5V to +12V. 
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ANALOG 

DEVICES 


CMOS 

10-Bit Monolitiiic A/D Converter 


AD7570 


FEATURES 

8 and 10-Bit Resolution 
20/L(sec Conversion Time 
Microprocessor Compatibility 
Very Low Power Dissipation 
Parallel and Serial Outputs 
Ratiometric Operation 
TTL/DTL/CMOS Logic Compatibility 
CMOS Monolithic Construction 

GENERAL DESCRIPTION 

The AD7570 is a monolithic CMOS 10-bit successive approxi- 
mation A/D Converter on a 120 by 135 mil chip, requiring 
only an external comparator, reference and passive clocking 
components. Ratiometric operation is inherent, since an ex- 
tremely accurate multiplying D AC is used in the feedback loop. 

The AD7570 parallel output data lines and Busy line utilize 
three-state logic to permit bussing with other A/D output and 
control lines or with other I/O interface circuitry. Two enables 
are available, one controls the two MSB’s, the second controls 
the remaining 8 LSB’s. This feature provides the control interface 
for most microprocessors which can accept only an 8-bit byte. 

The AD7570 also provides a serial data output line to be used 
in conjunction with the serial synchronization line. The clock 
can be driven externally or, with the addition of a resistor and 
a capacitor, can run internally as high as 0.6 MHz allowing a 
total conversion time (8-bits) of typically 20/isec. An 8-bit 
short cycle control pin stops the clock after exercising 8 bits, 
normally used for the “J” version (8-bit resolution). 

The AD7570 requires two power supplies, a -i-lSV main supply 
and a +5V (for TTL/DTL logic) to +15V (for CMOS logic) 
supply for digital circuitry. Both analog and digital grounds 
are available. 

The AD7570 is a monolithic device using a proprietary CMOS 
process featuring a double layer metal interconnect, on-chip 
thin-film resistor network and silicon nitride passivation 
ensuring high reliability and excellent long term stability. 


ORDERING INFORMATION 

Price 
(100 Pcs) 
$24.00 
$49.00 

Suffix D: Ceramic Package 



Temperature Range 

Resolution 

-25°Cto+85°C 

8-Bit 

AD7570J 

10-Bit 

AD7570L 


FUNCTIONAL DIAGRAM 


OUT1 OUT? 






VCC D6ND VOO ACND 

TYPICAL APPLICATION 


R6 



NOTE: 

IF POSITIVE VREF IS USED, THE ANALOG IMHIT RANGE IS 0 TO -VREF, AND THE 
COMPARATOR'S (-) INPUT SHOULD BE CONNECTED TO OUT1 IPIN 4) OF THE 
AO7570. 


PIN CONFIGURATION 


TOP VIEW 



Information furnished by Analog Devices is believed to be accurate 
and reliable. However, no responsibility is assumed by Analog Devices 
for its use; nor for any infringements of patents or other rights of third 
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INPUT CONTROLS 
^ 1. Convert Start (pin 25 — STRT) 

1 When the start input goes to logical 1, the MSB data latch 
is set to logic 1 anchall other data latches are set to logic 0. 
When the start input returns low, the conversion sequence 
begins. The start command must remain high for at least 
500 nanoseconds. If a start command is reinitiated during 
conversion, the conversion sequence starts over. 

2. High Byte Enable (pin 20 -* HBEN) 

This is a three-state enable for the bit-9 (MSB) and bit 8. 
When the control is low, the output data lines for bits 
9 and 8 are floating. When the control is high, digital 
data from the latches appears on the data lines. 

3. Low Byte Enable (pin 21 — LBEN) 

Same as High Byte Enable pin, but controls bits 0 (JUSB) 
through 7. 

4. Busy Enable (^n 27 — BSEN) 

This is an interrogation input which requests the status of 
the converter, i.e., conversion in process or convert com- 
plete* The converter status is addressed by applying a logic 
1 to the Busy Enable. (See Busy under Output Functions.) 

5. Short Cycle 8-Bits (pin 26 — SC8) 

With a logic 0 input, the conversion stops after 8 bits 
reducing the conversion time by 2 clock periods. This 
control should be exercised for proper operation of the “J” 
version. When a logic 1 is applied, a complete 10-bit com 
version takes place (“L” version). 

- 6. Clock(pin 24 - CLK) 

With an external RC connected, as shown iti the Figure 
below, clock activity begins upon receipt of a Convert-Start 
command to the A/D, and ceases upon completion of con- 
version. An external clock (CMOS or TTL/DTL levels) can 
directly drive the clock terminals, if required. Figure 2 
shows the internal CLK frequency versus R and C. If VCC 
is less than 4.75V, the internal CLK will not operate. 


+5V 


* 

1 

► R 

► 


< 


24 AD7570 

c :: 




Generating Internal Clock Frequency 
7. VDp (pinl) 

VDD is the positive supply for all analog circuitry plus some 
digital logic circuits that are not part of the TTL compatible 
input/output lines (back-gates to the P-channel devices). 
Nominal supply voltage is f-t- 15 V. 


Pin Function Description 

8. VCC (pin 22) 

VCC is the logic power supply. If ■♦•5V is used, all control 
inputs/outputs (with the exception of comparator terminal) 
are DTL/TTL compatible. If +15V is applied, control 
inputs/outputs are CMOS compatible. 

OUTPUT FUNCTIONS 

1. Busy (pin 28 - BUSY) 

The Busy line indicates whether conversion is complete or 
in process. Busy is a three-state output and floats until the 
Busy-Enable line is addressed with a logic 1 . When addresse< 
Busy will indicate either a 1 (conversion complete) or a 0 
(conversion in process). 

2. Serial Output (pin 8 — SRO) 

Provides output data in serial format. Data is available only 
during conversion. When the A/D is not converting, the 
Serial Output line “floats.^* The Serial Sync (see next func- 
tion) must be used, along with the Serial Output terminal 
to avoid misinterpreting data. 

3. Serial Synchronization (pin 9 — SYNC) 

Provides 10 positive edges, which are synchronized to the 
Serial Output pin. Serial Sync is floating if conversionis 
not taking place. 

Note that all digital inputs/outputs are TTL/DTL compatible 
when VCC is +5V, and CMOS compatible when VCC is + 15 V. 

■ ! ^ \ ■ ' ' ' 

Table 1. Function Table 


PIN 

NO, 

MNEMONIC 

FUNCTION 

1 

VDD 

Positive Supply (+ 1 5 V) 

2 

VREF 

Voltage REFerence (±10V) 

5 

AIN 

Analog INput 

4 

OUT! 

DAC Current OUTput 1 

5 

OUT2 

DAC Current OUTput 2 

6 

AGND 

Analog GrouND 

7 

COMP 

COMParator 

8 

SRO 

SeRial Output 

9 

SYNC 

SeriarSYNChronization 

10 

DB9 

Data Bit 9 (MSB) 

If 

DB8 

Data Bit 8 

12 

DB7 

Data Bit 7 

13 

DB6 

Data Bit 6 

14 

DBS 

Data Bit 5 

15 

DB4 

Data Bit 4 

16 

DB3 

Data Bit 3 

17 

DB2 

Data Bit 2 

18 

DBl 

DataiBitl 

19 

DBG 

Data Bit 0 (LSB) 

20 

HBEN 

^ High Byte ENable 

21 

LBEN 

Low Byte ENable 

22 

VCC 

Logic Supply (+5V to ■♦•15V) 

23 

DGND 

Digital GrouND 

24 

CLK 

CLocK 

25 

STRT 

STaRT 

26 

SC8 

Short Cycle 8 Bits 

27 

BSEN 

BuSy ENable 

28 

BUSY 

BUSY 
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Analog Devices 


ANALOG 

DEVICES 


FEATURES 

Latch-Proof 

Overvoltage-Proof: ±25V 

Low RqN- 75^ 

Low Dissipation: 3 mW 
TTL/CMOS Direct Interface 
Silicon-Nitride Passivated 
Monolithic Dielectrically-Isolated CMOS 


GENERAL DESCRIPTION 

The AD7510D1, AD7511DI and AD7512DI are a family of 
latch proof dielectrically isolated CMOS switches featuring 
overvoltage protection up to ±25V above the power supplies. 
These benefits are obtained without sacrificing the low “ON” 
resistance (7512) or low leakage current (400 pA), the main 
features of an analog switch. 

The AD7510DI and AP7511DI consist of four independent 
SPST analog switches packaged in a 16-pin DIP. They differ 
only in that the digital control logic is inverted. The AD75 12D1 
has two independent SPOT switches packaged in a 14-pin DIP. 

Very low power dissipation, overvoltage protection and TTL/ 
CMOS direct interfacing are achieved by combining a unique 
circuit design and a dielectrically isolated CMOS process. 
Silicon nitride passivation ensures long term stability while 
monolithic construction provides reliability. 


Dl CMOS 

Protected Analog Switches 


AD7510DI, AD7511DI, AD7512DI 


PRICE INFORMATION 


Model 

Price 
(100 Pcs) 

Model 

AD7510DIJN 

$ 5.80 

AD7510DIKN 

AD7511DIJN 

5.80 

AD7511DIKN 

AD7512DIJN 

5.80 

AD7512DIKN 

AD7510DIJD 

$10.00 

AD7510DIKD 

AD7511DIJP 

10.00 

AD7511DIKD 

AD7512DIJD 

10.00 

AD7512DIKD 

AD7510DISD 

$16.00 

AD7510D1TD 

AD7511DISD 

16.00 

AD7511DITD 

AD7512DISD 

16.00 

AD7512DITD 


Price 
(100 Pcs) 


6.40 


$ 11.00 

11.00 

11.00 





PIN CONFIGURATIONS 
AD7510DI 
AD7511DI 


AD7512DI 



(TOP VIEW) 


15 D1 GND 2 






10 1 S4 VdD I 7 { 


CONTROL LOGIC 

AD7510DI: Switch “ON” for Address “HIGH” 

AD7511DI: Switch “ON” for Address “LOW” 

AD7512D1; Address “HIGH” makes SI to Out-1 and S3 to 
Out-2 

ORDERING INFORMATION 


PLASTIC 
(SUFFIX N) 

CERAMIC 

(SUFFIX D) 

OPERATING 

TEMPERATURE 

RANGE 

AD7510DIJN ^ 

AD7510DIKN 

AD7511DIJN 

AD7511DIKN 

AD7512DIJN 

AD7512DIKN 


0°C to +70°C 


AD7510DIJD 

AD7510DIKD 

AD7511D1JD 

AD7511DIKD 

AD7512DIJD 

AD7512DIKD 

-25°C to +85°C 

• . 

AD7510DISD 

AD7511DISD 

AD7511DITD 

AD7512DISD 

AD7512DITD 

-55°C to +125°C 


Information furriished by Analog Devices is believed to be accurate 
and reliable. HoWever, no responsibility is assumed by Analog Devices 
for its use; nor for any infringements of patents or other rights of third 
parties which miay result from its use. No license is granted by implica- 
tion or otheryvise under any patent or patent rights of Analog Devices. 
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Circuit Description 



vdo 

+15V 



-r lav 

VSS 

Figure 2. AD7510DI Series Output Switch 
Diode Equivalent Circuit 



Figure 1. Typical Output Switch Circuitry of AD7510DI Series 


CIRCUIT DESCRIPTION 

CMOS devices make excellent analog switches; however, 
problems with overvoltage and latch-up phenomenum neces- 
sitated protection circuitry. These protection circuits, 
however, either caused degradation of important switch 
parameters such as Rqn or leakage, or provided only limited 
protection in the event of overvoltage. 


If a voltage is applied to the S or D terminal which exceeds 
V0D or Vss, the S- or D-to-back-gate diode is forward biased; 
however, R1 and R2 provide current limiting action. 

Consequently, without external current limiting resistance 
(or increased Rqn)* AD7510DI series iswitches provide: 


The AD7510DI series switches utilize a dielectrically-isolated 
CMOS fabrication process to eliminate the four-layer substrate 
found in junction-isolated CMOS, thus providing latch-free 
operation. 

A typical switch channel is shown in Figure 1. The output 
switching element is comprised of device numbers 4 and 5. 
Operation is as follows: for an “ON” switch, (in+) is Vod 
and (in~) is V$s the driver circuits. Device numbers 
1 and 2 are “OFF” and number 3 is “ON.” Hence, the back- 
gates of the P- and N-channel output devices (numbers 4 and 
5) are tied together and floating. (The circled devices are 
located in separate dielectrically isolated pockets.) Floating 
the output switch back-gates with the signal input increases 
the effective threshold voltage for an applied analog signal, 
thus providing a flatter Rqn versus Vjj response. 

For an “OFF” switch, device number 3 is “OFF,” and the 
back*gates of devices 4 and 5 are tied through 1 kf2 resistors 
(R1 and R2) to the respective supply voltages through the 
“ON” devices 1 and 2. 


1 . Latch-proof operation 

2. Overvoltage protection 25V beyond the Vgs and VoD 
supply voltage 

An equivalent circuit of the output switch element in Figure 2 
shows that, indeed, the 1 kH limiting resistors are in series 
with the back-gates of the P- and N-channel output devices— 
not in series with the signal path between the S and D 
terminals. 

In some applications it is possible to turn on a parasitic NPN 
(drain to back-gate to source of the N-channel) transistor, 
causing device destruction under certain conditions. This 
case will only manifest itself when a negative overvoltage 
(and not a positive overvoltage) exists with another voltage 
source on the other side of the switch. Current limitation 
through external resistors (2000) or current limiting devices 
(output of op amps) will prevent damage to the device. 
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Analog Devices 


ANALOG 

DEVICES 


AD7513 

FEATURES 

"ON" Resistance: 55^2 

Break-Before-Make Switching 

Power Dissipation: 3mW 

DTL/TTL/CMOS Compatible 
Switch Current: 50mA 

Replaces DG-200 

GENERAL DESCRIPTION 

The AD7513 is composed of two independent single- pole- 
single-throw switches on a CMOS chip. State-of-the-art 
design provides TTL/DTL/CMOS compatibility and a low 
power dissipation of 3 mW. 

The AD7513 is an excellent replacement for reed relays 
and FET switches due to its low power dissipation, direct 
logic interface capability anJ low price. Its high surge cur- 
rent capability makes it ideal for use in integrator or sample/ 
hold circuits. 

AD7516 

FEATURES 

Low "ON" Resistance 10012 

Ron Mismatch Between Switches 1% 

Fast Switching 20 ns 

Low Power Dissipation lOjLiW, max. 

Superior Replacement for: 

CD4016A{AD7516J,S) CD4066A (AD7516K. T) 

GENERAL DESCRIPTION 

The AD75T6 consists of four SPST switches on a mono- 
lithic CMOS chip. It is intended as a superior replacement 
for the CD4016A, and CD4066A offering improved Rqn 
characteristics. It is useful for fast switching of a wide range 
of digital or analog signal levels — digital or analog signals to 
15 V peak and analog signals to ±7.5 V peak. It can be 
operated from balanced or unbalanced power supplies. 
AD7519 
FEATURES 

Low Rqn 6512 

Low Power Dissipation 8.0 juW 

Fast Switching 20 ns 

CMOS Compatible 

GENERAL DESCRIPTION 

The AD7519 consists of four SPOT switches which steer 
current to one of two buss lines that normally should be 
terminated at ground or the virtual ground of an operational 
amplifier. It operates from a single +7.5 to +10 V supply 
with a quiescent power dissipation of only 8.0 mW. 

Typical AD7519 applications include fast settling D/A 
converters, variable gain amplifiers, and digitally controlled 
summing amplifiers. 

Information furnished by Analog Devices is believed to be accurate 
and reliable. However, no responsibility Is assumed by Analog Devices 
for its use; nor for any infringements of patents or other rights of third 
parties which may result from its use. No license is granted by implica- 
tion or otherwise under any patent or patent rights of Analog Devices. 


Monolithib 
Analog CMOS Switches 


AD7513, AD7516, AD7519 


FUNCTIONAL DIAGRAM 


LOGIC 

Switch "ON" For Address "LOW". 


FUNCTIONAL DIAGRAM 



LOGIC 

Switch "ON" For Address "Hlck". 
FUNCTIONAL DIAGRAM 





LOGIC 

Switch "Makes" Terminal D-3 for Address "HIGH" 
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Monolithic 

DEVICES 

CMOS Multiplexers 


AD7501, AD7502, AD7503, AD7506, AD7507 


AD7501. AD7503 
8-ChannclMUX 

TTL/DTL/CMOS Direct Interface 
Output “Enable” Control 
Power Dissipation: BO/tW 
AD75bB Replaces HM818 


AD7502; AD7507 
4- & 8^hannel Differential MOX 
TTL/DTL/CMOS Direct Interface 
Output “Enable” Control 
AD7507 is superior plug-in 
repkcement for DG-507 


AD7506 

16-Channel MUX 
TTL/DTL/CMOS Direct Interface 
Output “Enable” Control 
Power Dissipation: 1.5 mW 
Superior replacement for DG-506 




1 5 

1 6 
1 7 

1 8 
0 None 


0 1 
0 2 
0 3 

0 4 

0 5 

0 6 

0 7 
0 8 

1 None 







PERFORMANCE SELECTION TABLE (T^ = +25°C) 


d 

0 


1 

1 & 


0 

1 


1 

2 & 6 

1 

0 


1 

3 & 7 

1 

1 


1 

4 & 8 

X 

X 


0 

None 


1 AD7506 ] 

Aj 

^2 




“ON" 

0 

0 

0 

0 

1 

1 

0 

0 

0 

1 

1 

2 

0 

0 

1 

0 

1 

3 

0 

0 

1 

I 

1 

4 

0 

1 

0 

0 

1 

5 

0 

1 

0 

1 

1 

6 

0 

1 

1 

p 

1 

7 

0 

1 

1 


1 

8 

1 

») 

0 

0 


9 

1 

0 

0 

1 

1 

10 

1 

0 

1 

0 

1 

11 

1 

u 

1 

I 

1 

12 


1 

0 

0 

1 

13 

1 

1 

0 

1 

! 

14 

1 

1. 

1 

0 

1 

15 


1 

1 

' 1 


16 

X 

X 

X 

X 

0 

None 


1 AD7507 1 

^2 

Al 

^0 

^N 

"ON" 

0 

0 

0 


1 8c 9 

0 

0 

1 


2 & 10 

0 

1 

0 

I 

3 & 11 

0 

1 

1 

1 

4 & 12 

1 

0 

0 

1 

5 & 13 

1 

0 

1 


6 & 14 

1 

1 

0 

1 

7 & 15 

1 

1 

1 

1 

8 & 16 

X 

X 

X 

0 

None 


Parameter 

Units 

Ron 
■ (MAX) 

ohms 

Is 

(MAX) 

nA . 

*OUT 

(MAX) 

nA 

^transition 

(TYP) 

fXS 

lDD^ 

(MAX) 

mA 

Iss’ 

(MAX) 

mA 


^AD7501 AD7503 

Commercial Military' 


AD7502 AD7506 AD7507 

Commercial Military Commercial Military Commercial Military 

300 450 400 450 400 




NOTES: * “Commercial** and “Military” refer to operating temperature ranges. 
^ For all digital inputs high (worst case). 

Information furnished by Analog Devices is believed to be accurate F 

and reliable. However, no responsibility is assumed by Analog Devices 
for its use; nor for any infringements of patents or other rights of third 
parties which may result from its use. No license is granted by implica- 
tion or otherwise under any patent or patent rights of Analog Devices. 2 
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TTL 


ID(OFF) 

t(ON) 




"HIGH" 

ron(^) 

(NA) 

(NS) 

FUNCtlON 

DEVICE 

FEATURE 

MIN(V) 

(TYP) 

(TYP) 

(TYP) 



4-CHANNEL 

DIFFERENTIAL 


HI-1828A 


HI-509A 


8-CHANNEL 

HI-1818A 

HI-508A 

8-CHANNEL HI-507 
DIFFERENTIAL 

HI-507A 

16-CHANNeL HI-506 
HI-506A 

HI-1840 

NOTE: All data typical room temj 

NEED EXTRA PROTECTION 
CATIONS? 

YOU CAN FEEL SECURE WH 
507A/508A/509A OVERVOLT/ 
PLEXERS WHICH CAN WITHS' 
CONTINUOUSLY OR OVER 10( 
ON AN ANALOG INPUT. THE 
NETWORKS NOT ONLY PRE' 
BUT PREVENT THE OVER\ 
APPEARING AT THE MUX OUT 

YOUR NEARBY HARRIS S 
LOCATION WILL BE PLEASED 
FICATIONS ON THE COMPLE 
ANALOG MULTIPLEXERS AND C 


LOWRON 

LOW LEAKAGE 


ANALOG INPUT 
OVERVOLTAGE 
PROTECTION 


LOW Ron 
LOW LEAKAGE 


ANALOG 

OVERVOLTAGE 

PROTECTION 


' LOW Ron 


ANALOG 

OVERVOLTAGE 

PROTECTION 


LOW Ron 


ANALOG 

OVERVOLTAGE 

PROTECTION 


HIGH-Z 

OVERVOLTAGE 

PROTECTION 









250 

0.05 

350 

250 

1200 

1.0 

500 

420 

250 

0.1 

350 

250 

1200 

1.0 

500 

420 

170 

1.0 

300 

220 

1200 

1.0 

500 

420 

170 

1.0 

300 

220 

1200 

1.0 

500 

420 

2000 

1.0 

500 

420 


I-506A/ 

/lULTI- 

VOLTS 

ARILY 

ICTION 

MAGE, 

FROM 


SALES 
SPECI- 
^E OF 




















































































Selection Guide 


Analog CMOS 
SWITCHES 


FUNCTION 

DEVICE 

RON(n) 

(TYP) 

<D(0FF)(NA) 

(TYP) 

t(ON)(NS) 

(TYP) 

t(OFF^(NS) 

(TYP) 

PD(mW) 

(TYP) 

5PST 

HI-5040 

50 

0.5 

370 

280 

1.5 

2 X SPST 

HI-200 

55 

1 ^ 

240 

180 

15 

HI-5048 

25 

0.5 

370 

280 

. 1.5 

HI-5041 

50 

0.5 

370 

280 

1.5 

4 X SPST 

HI-201 

65 

2 

180 

155 

15 

SPOT 

HI-5050 

25 

0.5 

370 

280 

1-5 

H 1-5042 

50 

0.5 

370 

280 

1,5 

2 X SPOT 

HI-5051 

25 

0.5 

370 

280 

1.5 

HI-5043 

50 

0.5 

370 

280 

1.5 

DPST 

HI-5044 

50 

0.5 

370 

280 

1.5 

2xDPST 

HI-5049 

25 

.0.5 

370 

280 

1.5 

HI-5045 

50 

0.5 

370 

280 

1.5 

2 X DPST 

(3 ADDRESS) 

HI-1800A 

125 

0.02 

500 

300 

10 

DPDT 

HI-5046A 

25 

0.5 

370 

280 

1.5 

HI-5046 

50 

0.5 

370 

280 

1.5 

4PST 

HI-5047A 

25 

0.5 

370 

280 

1.5 

HI-5047 

50 

0.5 

370 

280 

1.5 


NOTE: All data typical room temperature specifications at t ISV supplies. 





DOES YOUR SYSTEM HAVE A LATCH-UP PROBLEM 
THAT IT CANT COPE WITH? 

WITH THE HARRIS DEVICES YOU HAVE NOTHING 
TO WORRY ABOUT. THEY'RE PROBLEM-FREE. 
THAT'S BECAUSE EACH MOS TRANSISTOR ON THE 
CHIP IS SURROUNDED BY AN INSULATING LAYER, 
SO NO FdUR-LAYER PARASITIC SCR'S COULD 
EVER BE CREATED. 

CALL YOUR NEARBY HARRIS SEMICONDUCTOR 
SALES LOCATION FOR COMPLETE SPECIFICATIONS. 


SILICON DIOXIDE 
ISOLATION 


SOURCE 
GATE 
DRAIN. 


DRAIN 

GATE 

SOURCE 



POLYCRYSTALLINE 
SILICON 


CONVENTIONAL CMOS 

, DRAIN 
/GATE 


GUARD /DRAIN 
BANDS / /GATE 
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DP/INS4201 clock generator 


general description 

The DP4201 Clock Generator is designed for 4004 
micro-computer series family applications, and satisfies 
clock signal requirements MCS-40^^ and FIPS (4-Bit 
Integrated Processing System) micro-computer devices. 
An externally crystal controlled oscillator Is required 
for generation of TTL and MOS level clock signals. 
Power '"ON"' or external reset may be accomplished 
with the DP4201. A single step feature also /exists. 


■ Satisfies clock requirements for FIPS and MCS-40 

■ Crystal controlled oscillator 

■ MOS and TTL level clock outputs 

,■ Power "'ON'' and external reset control 

■ Operative frequency from dc to 6 MHz 


PROGRAMMABLE 
4-BIT STATIC 
FEEDBACK 
REGISTER 


CLOCK 

GENERATOR 


connection diagram 
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National Semiconductor 


ac electrical characteristics 

Ta = 0°c to +70°C, Vcc - VdD = 1 5V ±5%, Gnd = Vcc - 5V ±5%, 1 .35 ns < tcy < 2 ms 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

tcy 

Clock Period 

Mode = Vcc 


tXTALx7 


ns 

VPW 

Clock Pulse Width 

Mode = Vqc 

<2/7)tcy-10 

(2/7)tc 

(2/7)tcy+10 

ns 

VD1 

Clock Delay From 0i to 02 

Mode = Vqc 

(2/7)tcy-10 

(2/7)tcy 

(2/7)tcy+10 

ns 

t0D2 

Clock Delay From 02 to 0'| 

Mode = Vcc 

(1/7)tcy-10 

(1/7)tcy 

(1/7)tcy+10 

ns 

tcy 

Clock Period 

Mode = Vqd 


tXTALxS 


ns 

t0PW 

Clock Pulse Width 

Mode = Vqd 

o 

< 

I 

o 

(1/4)tcy 

(1/4)tcy+10 

ns 

t0D1 

Clock Delay From 0i to 02 

Mode = Vqd 

0 

1 

> 

O 

(1/4)tcy 

(1/4)tcy+10 

ns 

t0D2 

Clock Delay From 02 to 0i 

Mode = Vqd 

(1/4)tcy-10 

(1/4)tcy, 

(1/4)tcy+10 

ns 

t0D3 

TTL Clock to MOS Clock Skew 


0 

20 

40 

ns 

t0r,t0f 

Clock Rise and Fall Time 

Cl = 300 pF = 01 ,02 

Cl = 50 pF = 01T,02T 


25 

50 

ns 

to 

Delay From ACK to Stop 

Cl = 20 pF 


60 

500 

ns 


pin description 


Pin No. Designation Description of Function 

1 GND Circuit ground potential. This 

pin can be left floating for low 
power application. MOS clock 
output will be operative. TTL 
clock outputs will not. 

2 01 T Phase 1. TTL level clock output. 

Positive true. 

3 02 Phase 2. MOS level clock output. 

4 Vdd Main power supply pin. 

Vdd = VcC-15V±5%. 

5 MODE Counter mode control pin. 

Determines whether counter 
divides basic frequency by 8 
or 7. 

Mode = Vcc; ^7 
Mode = Vdd; *^8 

6 N. OPEN Input of single step circuitry to 

which normally open contact of 
SPOT switch is connected. 

7 XI External crystal connection. 

This pin may be driven by an 
external frequency source. X2 
should be left unconnected. 

8 X2 External crystal connection. 


in No. 

Designation 

Description of Function 

9 

N. CLOSED 

f 

Input of single step circuitry to 
which normally closed contact 
of SPOT switch is connected. 

10 

ACK 

Acknowledge input to single 
step circuitry normally con- 
nected to stop acknowledge 
output of 4004. 

11 

STOP 

Stop output of single step cir- 
cuitry normally connected to 
stop input of 4004. A SPDT 
toggle switch may be inserted 
in this line for RUN/HALT 
control. 

12 

RESET IN 

Input to which RC network is 
connected to provide power on 
reset tinging. 

13 

RESET OUT 

This signal is active low. 

14 

01 

Phase 1 MOS level clock output. 

15 

Vcc 

Circuit reference potential- 
most positive supply voltage. 

16 

^2T 

Phase 2. TTL level clock output. 
Positive true. 
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absolute maximunfi ratings (Notei) 

Vcc - Vqp dc Supply Voltage -0.5 to +1 8 Vqc 

V|N Input Voltage Vqq — 0,3 to \/qq + 0.5 Vpc 

Ts Storage Temperature Range -65® C to +1 50° C 

Pq Package Dissipation 500 mW 

Tl Lead Temperature (Soldering, 10 seconds) 300° C 


recommended operating conditions 


Vqc — Vqq dc Supply Voltage 
Vcc “* Supply Voltage 

Vfiyi Input Voltage 
Ta Operating Temperature Range 


15Vdc 
5 Vqc 
Vqq to Vcc 
0°C to +70°C 


dc electrical characteristics ta = o°c to +7o°c, vcc - vdd = 1 5V ±5%, Gnd = vcc - 5V ±5% 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Ice 

Supply Current (Measurement 

Static Operation, 



300 

ma 


in Vcc Pifi) 

Pin 6 , Pin 9 = Vqc, 

Pin 12, Pin 10 = Vdd, 

Pin 7 = Vcc 

Dynamic Operation, 

5.185 MHz Crystal, 

Cl = 20 pF, 01 and 02 



25 

mA 

'Ll 

Input Leakage Current 

V|L = Vdd* Aii Inputs 

Except XI, X2, N. Open, 

N. Closed 



r 

ma 

V|H 

Input High Voltage 

All Inputs Except XI, X2, 

Vcq-1-5 


Vcc+O-5 

V 



Reset 

' 




V|L 

Input Low Voltage 

All Inputs Except XI , X2, 

Reset 

Vdd 


Vcc-13 

V 

VOH 

Output High Voltage 

Capacitive Load Only 

vcc-1-5 


Vcc 

V 

VoL 

Output Low Voltage 

Capacitive Load Only 

Vdd 


VcC-13.4 

V 

VoH 

01T/ 02Tr Output High Voltagfe 

\O\^=-4Q0nA 

VcC“^-75 



V 

VOL 

01T» 4>2T Output Low Voltage 

lOL = 



Gnd+0.5 

V 

•OL 

02 Sink Current 

VOUT = VcCr Pulse 

Width < 1 ms 

400 



mA 

IQH 

01 # 02 Source Current 

V0UT=VDD 

180 



mA 

IQL 

01 02T Sink Current 

VOUT = Vcc 

15 



mA 

iQH 

01 T, ^2T Source Current 

vout = Vdd 

8 



mA 

iQL 

Reset Sink Current 

vqut = Vcc 

6 



mA 

•oh 

Reset Source Current 

V0UT=VdD 

6 



mA 

iQL 

Stop Sink Current 

Vqut = Vcc 

1 



mA 

iQH 

Stop Source Current 

Vqut = Vdd 

1 



mA 

V|L 

Reset Input Low Voltage 


Vdd 


Vcc~i ^ 

V 

V|H 

Reset Input High Voltage 


VcC“^-5 


VcC+0-5 

V 

R| 

Pull-Up Resistance on N. Open, ’ 

N. Closed 

V|N = Vdd 

20 


120 

kO 

C|N 

Input Capacitance 

AH Inputs Except XI, X2 


5 


pF . 


r' 


Note 1: "Absolute Maximum Ratings" are those values 
that the devices should be operated at these limits. The 
conditions for actual device operation. 


beyond which the safety of the device cannot be guaranteed; they are not meant to imply 
table of "Recommended Operating Conditions" and "Electrical Characteristics" provides 



1C MASTER 1977 


437 


National Semiconductor 
















DP/INS4201 clock generator 


o 

o 

3 

■D 

C 

o 

o 

E 

(D 

CO 

"55 

c 

.2 

CO 

Z 


438 


timing diagrams 


MODI -- Vcc 


■ 1 . . .1 [ : 




MODE = Vqo 


^“L 

.02 


switching time waveforms 




physical dimensions 


0.02$ 

RAO 


0.78$ 

MAX 


ransifHirnnnsirMfiftiifi] 




0.300 
■ MAX 
GLASS 


0.280 

MAX 



Cavity Dual-in-Line Package (J) 
Order Number DP4201J 



Molded Dual-ln-Line Package (N) 
Order Number DP4201N 


Manufactured under one or more of the following U.S. patents: 3083262, 3189758, 3231797, 3303356; 3317671. 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897, 3557431,^3560765. 
3566218, 3571630. 3575609. 3579059. 3593069, 3597640. 3607469, 3617859. 3631312, 3633052. 3638131, 3648071, 3651565 , 3693248. 


National Semiconductor Corporation 

2900 Semiconductor Drive. Santa Clara, California 95051, (408) 737>5000/TWX (910) 339-9240 

National Semiconductor GmbH 

808 Fuerstenfeldbruck, Industriestrasse 10, West Germany,, Tele. (()8141) 1371 /Telex 05-27649 

National Semiconductor (UK) Ltd. 

Larkfield Industrial Estate. Greenock, Scotland, Tele. (0475) 33251 /Telex 778-632 



National does not assume any responsiOihty for use of any circuitry described; no circuit patent licenses are implied; and National reserves the right, at any time without notice, to change said circuitry. 
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Semiconductor 


DP8212 8-Bit Input/Output Port 


general description 

The DP 82 12 is an 8-bit input/output port contained in a 
standard 24-pin dual-in-line package. The device, which 
is fabricated using Schottky Bipolar technology. Is part 
of National Semiconductor's N 8080 microcomputer 
family. The DP 82 12 can be used to implement latches, 
gated buffers, or multiplexers. Thus, all of the major 
peripheral and input/output functions of a microcom- 
puter system can be implemented with this device. 

The DP8212 includes an 8-bit latch with TRI-STATE® 
output buffers, and device selection and control logic. 
Also included is a service request flip-flop for the genera- 
tion and control of interrupts to the microprocessor. 


features 

• 8-Blt Data Latch and Buffer 

• Service Request Flip-flop for Generation and Control 
of Interrupts^ 

• 0.25mA Input Load Current 

• TRI-STATE TTL Output Drive Capability 

• Outputs Sink 15mA 

• Asynchronous Latch Clear 

• 3.65 V Output for Direct Interface to INS8080A 

• Reduces System Package Count by Replacing Buffers, 
Latches, and Multiplexers in Microcomputer Systems 


N8080A microcomputer family block diagram 


DP8224 

CLOCK 

GENERATO 

& 

DRIVER 


<^1 & 02 CLOCKS 


CONTROL SIGNALS 
(RESETS READY) 


INS808QA 

MICROPROCESSOR 


INTERRUPT. 

DEVICE 

SELECT 

& 

CONTROL 

LOGIC 


, SYSTEM 
INTERRUPT 


r OPTIONAL^ 
I BUFFERS/ I 
, DECODERS 1 


DATA 

LATCH 

& 

OUTPUT 

BUFFERS 


PARALLEL 

I/O 

INTERFACE 


SERIAL 

I/O 

INTERFACE 
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absolute maximum ratings 

Temperature Under Bias Plastic ..... -65°Cto +75°C 

Storage Temperature . -65°C to +160^C 

All Output or Supply Voltages -0.5V to +7V 

All Input Voltages. . . -1.0V to 5.5V 

Output Currents 125mA 


Note: Maximum ratings indicate limits beyond which permanent damage may occur. Continuous operation at theseiimits is not intended and 
should be limited to those conditions specified under dc electrical characteristics. 


dc electrical characteristics 

Ta = 0°C to +75°C, Vcc = +5V + 5% 


Symbol 


Parameter 



Input Forward Vbltage Clamp 


Input ''Low"' Voltage 


Input ''High'' Voltage 


Output "Low" Voltage 


Output "High" Voltage 


Short Circuit Output Current 


Output Leakage Current 
High Impedance State 


Power Supply Current 


Limits 
Min. Typ. 


Test Conditions 


Input Load Current 

STB, DS 2 , CLR, DI-j-Dls Inputs 



-0.25 

mA 

Vp = 0.45V 

Input Load Current 

MD Input 



-0.75 

mA 

Vp = 0.45 V 

Input Load Current 

DSi Input 



-1.0 

mA 

Vf= 0.45 V 

Input Leakage Current 

STB, DS 2 , CLR, Dir DIa Inputs 



10 

ma 

Vr - 5.25V 

Input Leakage Current 

MD Input 



30 

juA 

Vr= 5.25 V 

Input Leakage Current 

DS-j Input 



40 

ma ■ 

Vr= 5.25V 


OL “ 15mA 


OH = “1 niA 


Vo-OV 


Vo = 0.45V/5.25V 


capacitance* 

F = 1 MHz, Vbias = 2.5 V, Vcc = +5V, Ta = 25°c 


Symbol 

Test 

Limits 

Typ. 1 Max. 

C|N 

DS-f, MD Input Capacitance 

9pF 

12pF 

C|N 

DS 2 , CLR, STB, Dir DIa Input Capacitance 

5pF 

9pF 

COUT 

DOr DOg Output Capacitance 

8pF 

12pF 


*This parameter is sampled and not 100% tested. 
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ac electrical characteristics 

Ta = 0°c to +75°C, Vcc = +5V ± 5% 


Symbol 

Parameter 

Limits 

Units 

Min. 

Typ. 

Max. 

tpw 

Pulse Width 

30 


, 

ns 

tpD 

Data to Output Delay 



30 

ns 

tWE 

Write Enable to Output Delay 



40 

ns 

tSET 

Data Setup Time 

15 



ns 

tH 

Data Hold Time 

20 



ns 

tR 

Reset to Output Delay 



40 

ns 


Set to Output Delay 



30 

ns 

tE 

Output Enable/Disable Time 



45 

ns 

tc 

Clear to Output Delay 



55 ^ 

ns 


Test Conditions 



switching characteristics 

Conditions of T est : 

1. Input Pulse Amplitude = 2.5 V. 

2. Input Rise and Fall Times = 5ns. 

3. Between IV and 2V Measurements made at 1.5 V 
with 15mA & 30pF Test Load. 


Test Load 
15mA&30pF 


Alternate Test Load 


»300 


TO. 

O.U.T. 


’^.30pf:z: 


TO. 

O.U.T. 


**600 


*‘30pf::^ 


■^including jig & probe capacitance 
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physical dimensions. 


UM. J 0.MI 

[Ml f51 fin f»n fHl ftil Ptl fnl im Tslms 



UjmLiJliJliJLilUJLilbilliiJlm' 



0.0»5 0.200 

0.005 MAX 


K 0.060 I L 0.100 ^11^ 0. 

n 0.100 n n" - 0.010 "Hr -o. 


Ceramic Oual-in>Lme Package iJ) 
Order Number DP8212J 




m 111 M III LU ly LiTwiirM 




Epoxy Dual>in«Line Package (N) 
Order Number DP8212N 


M.inuf.Kturec! unie' one or mre the ‘c ng o.S patents: 3083262 . 31897,58 . 3231797 . 3303356 , 3317671. 3323071, 3381071. 3408542 , 3421025 . 3426423 . 3440498 . 3518750, 3519897 , 3557431. 3560765. 
3566218. 3571630. 3575609. 3579059. 3593069. 3597640.. 3607469. 3617859 363'.312. 3633052 . 3638131. 3648071. 3651565 . 3693248. 


National Semiconductor Corporation 

2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 

808 Fuerstenfeldbruck. industriestrasse 10, West Germany, Tele. (08141) 1371 /Telex 05-27649 

National Semiconductor (UK) Ltd. 

Larktield Industrial Estate, -Greenock, Scotland, Tele. (0475) 33251 /Telex 778-632 


National :oes not assume any responsibility ‘cf use ot any crcuitry descr'be,:^ no ci'C-it patent .icenses are implied, and National reserves the right, at any time without notice.^ '^iOT-r 
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id Semiconductor 


DP8224 Clock Generator and Driver 


general description 

The DP8224 is a clock generator/driver contained in a 
standard, 16-pin dual-in-linef package. The chifi, which is 
fabricated using Schottky Bipolar technology, generates 
clocks and timing for National Semiconductor's N8080 
microcomputer family. 

/ . 

Included in the DP8224 Is an oscillator circuit that Is 
controlled by an external crystal, which is selected by 
the designer to meet a variety of system speed require- 
ments. Also included in the chip are circuits that provide: 
a status strobe for the DP 8228 or DP 8238 system 
controllers, power-on reset for the INS8080A micro- 
processor, and synchronization of thp READY input to 
thelNS8080A. 


features 

• Crystal -Control led Oscillator for Stable System 
Operation 

• Single Chip Clock Generator and Driver for I NS8080A 
Microprocessor 

• Provides Status Strobe for DP 8228 or DP 8238 System 
Controllers 

• Provides Power-On Reset ^for INS8080A Micro- 
processor 

• Synchronizes READY Input to INS8080A Micro- 
processor 

• Provides Oscillator Output for Synchronization of 
External Circuits 

• Reduces System Component Count 


logic diagram and pin configuration 


XTAL 1 
XTAL 2 


n> SYNC 
n> RESIN 



DSC rir> 

H I 11 > 

*2 nr> 

«2 (TTl) CI> 
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9bsolute maximum ratings (note 2 ) 

Supply Voltage, Vqg 7 V 

Vqq . . 15 V 

Input Voltage . . . -1.0V to +5. 5 V 

Storage Temperature Range. . . . . . . .-65°C to +150°C 
Lead Temperature (Soldering, 10 seconds) 300°C 


operating conditions 


Supply Voltage 
Vcc 
Vdd 

Temperature 


Min. 

Max. 

Units 

4.75 

5.25 

V 

11.4 

12.6 

V 

0 

70 

°c ^ 


dc electrical characteristics 

Ta = 0°c W+70°C; Vcc = +5.0 V ± 5%; Vdd = +12 V ± 5%. 


Symbol 


Parameter 


Limits 


Min. 


Typ. 


Max. 


Units 


Test Conditions 


Input Current Loading 


-0.25 


mA 


Vp = 0.45 V 


Input Leakage Current 


10 


mA 


Vr = 5.25 V; 


Vc 


Input Forward Clamp Voltage 


1.0 


Ic = -5 mA 


V|L 


Input ''Low'" Voltage 


0.8 


Vcc = 5.0 V 


V|H 


Input "High" Voltage 


2.6 

2.0 


V 

V 


RESIN Input 
All Other Inputs 


V,H-V|L 


RESIN Ir^put Hysteresis 


0.25 


Vcc = 5.0 V 


VoL 


Output "Low" Voltage 


0.45 

0.45 


(01 r 02)/ Ready, Reset, STSTB 
Iql ~ 2.5 mA 
All Other Outputs 
Iql “15 mA 


Vqh 


Output "High" Voltage 
01 / 02 

READY, RESET 
^ All Other Outputs 


9.4 
3.6 

2.4 


V 

V 

V 


Iqh = “100 ma 
Iqh “ “100 fiA 
•oh “ “1 f^A 


•sc 


[1] 


Output Short Circuit Current 
(All Low Voltage Outputs Only) 


-10 


-60 


mA 


Vo = 0 V 
Vcc = 5.0 V 


'CC 


Power Supply Current 


115 


mA 


•dd 


Power Supply Current 


12 


mA 


Notes: 

1 . Caution — 0^ and 02 output drivers do not have short circuit protection. 

2. “Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
Temperature Range" they are not meant to imply that the devices ?hould be operated at these limits, 
provides conditions for actual device operation. 


ciystal requirements 

Tolerance 0.005% at 0°C to +70°C 

Resonance Series (Fundamental)* 

Load Capacitance .20pF to 30 pF 

Equivalent Resistance. 7512 to 2012 

Power Dissipation (min) . .4mW 

*With tank circuit use 3rd overtone mode. 


be guaranteed. Except for “Operating 
The table of “Electrical Characteristics" 
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ac electrical charicteristics 

Ta = 0°c to +70°C; Vcc = +5.0 V ± 5%; Vqd = +12 V ± S%. 


Symbol 

Parameter 

Limits 

Units 

Test Conditions 

Min. 

Typ. 

Max. 

/ ' 

, 

0-1 Pulse Width 

2tcY __ 

20 ns 

9 



ns 

Cl = 20 pF to 50 pF 

^02 

02 Ptjise Width 

5tCY 

35 ns 

9 




01 to 02 Delay 

0 



tD2 

02 to 01 Delay 

2tCY 

14 ns 

9 



^03 

01 to 02 Delay 

2tcY 


2tcY „ 

+ 20 ns 

9 

tR 

01 and 02 Rise Time 



20 

tp 

(p'l and (i >2 Time 



20 

^002 

02 to 02 (TTL) Delay 

-5 


+15 

ns 

02 TTL, Cl- 30 pF 

Rl = 300O 

R 2 = 600 0 

toss 

02 to STSTB Delay 

StcY 

-Si .30ns 

9 


6 Icy 

9 

• 

STSTB, Cl- 15 pF . 

Rl = 2ka 

R2= 4kl2 

tpvy 

STSTB Pulse Width 

*CY 

, 15 ns 

9 

r 



^DRS 

RDYIN Setup Time to Status Strobe 

4tcY 
! 50ns-— ^ 

9 

1 


^DRH 

RDYIN Hold Time After STSTB 

4tcY 

9 

1 


^DR 

READY or RESET to 02 Delay 

4tcY 

-25 ns 

9 



, 

I 

Ready & Reset 

Cl=10pF 

Rl = 2kn 

R2=4kl2 

ICLK 

CLK Period 


tCY 

"9" 




^MAX 

Maximum Oscillating Frequency 

27 


1 

MHz 


Qn 

Input Capacitance 

! 


8 

pF 

Vcc = +5.0 V 

Vdd = +12V 

Vbias=2.5V 

f=1MHz 



test circuit 


VCC 
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waveforms 



VOLTAGE MEASUREMENT POINTS: , 02 "0" ~ 1 .0 V, Logic "1 " = 8.0 V. All other signals measured at 1 .5 V. 


ac electrical charicteristics (FortcY = 488 28ns) 

Ta = 0°c to +70°e; Vcc = +5.0 V ± 5%; Vqd = +12 V ± 5%. 


Symbol 

Parameter 

Limits 

Units 

Test Conditions 

Min. 

Typ. 

Max. 

t0i 

0t Pulse Width 

89 



ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

MHz 

tQY = 488.28 ns 

- 0-l & 02 Loaded to 

Cl = 20 to 50 pF 

Ready & Reset Loaded 
to2mA/l6pF 

All measurements 
referenced to 1.5 V 
unless specified 
otherwise. 

^02 

02 Pulse Width 

236 



tD1 

Delay 0*1 to 02 

0 



tD2 

Delay 02 to 0i 

95 



tD3 

Delay 0i to 02 Leading Edges 

109 


129 

tr 

Output Rise Time 



20 

tf 

Output Fall Time 



20 

toss 

02 to STSTB Delay 

296 


326 

tD02 

02 to 02 (TTL) Delay 

-5 


+15 

tpw 

Status Strobe Pulse Width 

40 



tORS 

RDYIN Setup Time to STSTB 

-167 



tORH 

RDYIN Hold Time after STSTB 

217 



tpR 

READY or RESET to 02 Delay 

192 



^MAX 

Oscillator Frequency 



18.432 
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DP8224 functional pin definitions 

The following describes the function of all of the DP8224 
input/output pins. Some of these descriptions i^eference 
internal circuits. 

INPUT SIGNALS 

Crystal Connections (XTAL 1 and XTAL 2): Two inputs 
that connect an external, series resonant, crystal to the 
oscillator circuit of the DP8224. Normally, a funda- 
mental mode crystal is used to determine the basic 
operating frequency of the oscillator. However, overtone 
mode crystals may also be used. The crystal frequency 
Is nine times the desired microprocessor speed (that is, 
crystal frequency * l/tcv x 9). When the crystal fre- 
quency is above 10 MHz, a selected capacitor (3 to 10 
picofarads) may have to be connected in series with the 
crystal to produce the exact desired frequency. 

Tank: Allows the use of overtone mode crystals with 
the oscillator circuit. When an overtone mode crystal is 
used, the tank input connects to a parallel LC network 
that is ac coupled to ground. The formula W determin- 
ing the resonant frequency of this LC network is as 

follows: 1 

F = — ! 

2ity/L£. 

Synchronizing (SYNC) Signal: When high. Indicates the 
beginning of a new machine cycle. The INS8080A 
microprocessor outputs a status word (which describes 
the current machine cycle) onto its data bus during the 
first state (SYNC interval) of each machine cycle. 

Reset In (RESIN) t Provides an automatic system reset 
and start-up upon application of power as follows. The 
RESIN input,^ which Is obtained from the junction of 
an external RQ network that Is connected between Vcc 
and ground, is routed to an internal Schmitt Trigger 
circuit. This circuit converts the slow transition of the 
power supply rise into a sharp, clean edge when its Input 
reaches a predetermined value. When this occurs, an 


Internal D-type flip-flop is synchronously reset, thereby 
providing the RESET output signal discussed below. 

For manual system reset, a momentary contact switch 
that provides a low (ground) when closed Is also con- 
nected to the RESIN Input. 

Ready In (RDYIN): An asynchronous READY signal 
that is re-clocked by a D-type flip-flop of the DP8224 to 
provide the synchronous READY output discussed below. 

+5 Volts: Vcc supply. 

+12 Volts: Vdd supply. 

Ground: 0 volt reference. 

OUTPUT SIGNALS 

Oscillator (OSC): A buffered oscillator signal that can 
be used fpr external timing purposes. 

<t>% and 02 Clocks: Two non-TTL compatible clock phases 
that provide nonoverlapping timing references for 
internal storage elements and logic circuits of the 
INS8080A microprocessor. The two clock phases are 
produced by an internal clock generator that consists 
of a dlvide-by-nlne counter and the associated decode 
gating logic. 

02 (TTL) Clock: A TTL 02 clock phase that can be used 
for external timing purposes. 

Status Strobe (STSTB): Activ ated (lo w) at the start of 
each new machine cycle. The STSTB signal is generated 
by gating a high-level SYNC input with the 01 a timing 
signal from the internal clock generator of the DP8224. 
The STSTB signal is used to clock status information 
into the status latch of the DP8228 system controller 
and bus driver. ^ 

The power-on reset RESIN Input also generates a STSTB 
signal. However, since this signal lasts for a longer 
duration, it Is used to reset the status latch of the 
DP8228. 
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physical dimensions 



0.785 

MAX’ ■ 

nelfislfulfiliriiirnlRollil 


LU LM m m 


GLASS 

SEALANT' 


nncn U U U U U U U U 1 — 

maxJ U- U 0.125 

FwnQ -0010 t0.002 MIN 



BOTH ENDS ” 

Order Nuiv^ber 8224U) 



0.092 _ 
OIA NOM 


PIN NO. 1 lOENT- 


-^0.090 NOM 

Jtil In] fiil [isl PI rial liil [Tn 





Order Number 8224(N) 


Manufactured under one or more of the following U.S. patents: 3083262, 3189758, 3231797, 3303356. 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897, 3557431, 3560765, 
3566218, 3571630, 3575609, 3579059, 3593069, 3597640, 3607469, 3617859, 3631312, 3633052, 3638131, 3648071, 3851565 . 3693248. 


National Semiconductor Corporation 

2900 Semiconductor Drive. Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 

808 Fueratenfeldbruck, Industriestraese 10, West Germany, Tele. (08141) 1371 /Telex 05-27649 

National Semiconductor (UK) Ltd. 

Larkfield Industrial Estate, Greenock. Scotland, Tele. (0475) 33251 /Telex 778-832 




National does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied; and National reserves the right, at any time without notice, to change said circuitry. 
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DP8228/DP8238 system controller and bus driver 


general description 

The DP8228/DP8238 is a system controller/bus driver 
contained in a standard, 28-pin dual-inMine package. 
The chip, which is fabricated using Schottky Bipolar 
technology, generates all the read and write control 
signals required to directly interface the memory and 
input/output components of National Semiconductor's 
INS8080A microcomputer family. The chip also provides 
drive and isolation for the bidirectional data bus of the 
INS8080A microprocessor. Data bus isolation enables 
the use of slower memory and input/output components 
In a system, and provides for enhanced systeiO noise 
immunity. ^ 

A user-selected single-level interrupt vector (RST7) is 
^provided by the chip for use in the interrupt structure of 
small systems that need only one basic vector. No 
additional components (such as an interrupt instruction 
port) are required to use the single interrupt vector in 
these systems. The DP8 228/D P8238 also, generates an 
Interrupt Acknowledge ((NTA) control , signal for each 
byte of a multibyte CALL instruction when an interrupt 


is acknowledged by the I N3 8080 A. This feature permits 
the use of a multilevel priority interrupt structure in 
large. Interrupt-driven systems. 

features 

• Single Chip System Controller and Bus Driver for 
INS8080A Microcomputer Systems 

• Allows Use of Multibyte CALL Instructions for 
/ Interrupt Acknowledge 

• Provides User-Selected Single- Level Interrupt Vector 
(RST7) 

• Provides Isolation for Data Bus 

• Supports A Wide Variety of System Bus Structures 

• Reduces System Component Count 

• DP8238 Provides Advanced Input/Output Write and 
Memory Write Control Signals for Large System 
Timing Control 


N8080A microcomputer family block diagram 


<t>^ & 02 CLOCKS ^ 

DP8224 CONTROL SIGNALS 

CLOCK (RESETS READY) 

GENERATOR — 


HOLD 

(SYSTEM — 
DMA REQ.) 


INS8080A 

MICROPROCESSOR 



CONTROL 
SIGNALS 
[M. DBIN, 
SHLOA) 



r — * — "1 

I OPTIONAL I 

I BUFFERS/ I 

I DECODERS I 

L^_— J 

I ADDRESS 
I BUS (16) 


PARALLEL 

I/O 

INTERFACE 


SERIAL 

I/O 

INTERFACE 


EXTENDED 

CAPABILITY 
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DP8228/DP8238 system controller and bus driver 



National Semiconductor 


absolute maximum ratings 

Temperature Under Bias . . 0°C to +70^C 

Storage Temperature -65°C to +1 50^C 

Supply Voltage,_Vcc V to +7 V 

Input Voltage -1.5 V to +7 V 

Output Current . 100 mA 


\ • 

dc electrical characteristics 

Ta = 0°C to +70° C; Vcc = 5 V ± 5%. 


Symbol 


Parameter 


Limits 


Min. 


Typ. 


Ill 


Max. 


Units 


Test Conditions 


Vc 


Input Clamp Voltage, All Inputs 


0.75 


- 1.0 


Vcc = 4.75 V;lc = -5 mA 


Input Load Current 
STSTB 
□2 & Dg 

Dq, Di, D 4 , Dg, & D 7 
All Other Inputs 


500 

750 

250 

250 


fjiA 

juA 

iuA 

ma 


Vcc = 5.25 V 
Vp = 0.45 V 


Input Leakage Current 
STSTB 
DBo'DBy 
All Other Inputs 


100 

20 

1Q0 


•ma 

ma 

pA 


Vcc = 5.25 V 
Vr = 5.25 V 


VjH 


Input Threshold Voltage, All Inputs 


0.8 


2.0 


V 


Vcc = 5V 


•cc 


Power Supply Current 


140 


190 


mA 


Vcc = 5.25 V 


Vql 


Output Low Voltage 
Do’D7 

All Other Outputs 


0.45 

0.45 


V 

V 


Vcc = 4.75 V;loL= 2 mA 
Iql ~ •^A 


Vqh 


Output High Voltage 
□o - D7 

All Other Outputs 


3.6 

2.4 


3.8 


V / 

V 


Vcc = 4.75V;loH = “'10iuA 
•oh = -I ITlA 


•os 


Short Circuit Current, All Outputs 


15 


90 


mA 


Vcc = 5 V 


•o(off) 


Off State Output Current 
All Control Outputs 


100 

-100 


fxA 

mA 


Vcc = 5.25 V; Vo = 5.25 V 
Vo = 0.45 V 


»1NT 


INTA Currertt 


mA 


(See Test Conditions— Pg. 3) 


Notes: 

1 . Typical values are for T/^ = 25° C and nominal supply voltages. 


capacitance 

This parameter is periodically sampled and not 100% tested. 


Symbol 

Parameter 

Limits 
Min. Typ.^^^ 

Max. 

Units 


Input Capacitance 

8 

12 

pF 

Qj 

Output Capacitance 
Control Signals 

7 

' 

15 

PF 

i/o 

I/O Capacitance 
(D or DB) 

8 

15 

pF 
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ac electrical characteristics 

■ TA = 0°Cto+70'’C;Vcc=5 V + 5%. 


Symbol 

Parameter 

Limits 

Units 

Condition 

Min. 

Max. 

tpw 

Width of Status Strobe 

22 


ns 


tss 

Setup Time, Status Inputs Do - D? 

8 


ns 


tSH 

Hold Time, Status Inputs Dq - D 7 

5 


ns 


toe 

Delay from STSTB to any Control Signal 

20 

60 

ns 

Cl= 100 pF 

tRR 

Delay from DBIN to Control Outputs 


30 

ns 

Cu= 100 pF 

tRE 

Delay from DBIN to Enable/Disable 8080 Bus 


,45 

ns 

Cl 25 pF 

tRD 

Delay from System Bus to 8080 Bus during Read 


30 

ns 

Cl=25pF 

twR 

Delay from WR to Control Outputs 

5 

45 

ns 

Cl=100pF 

twE 

Delay to Enable System Bus DBq- DB 7 after STSTp 


30 

ns 

Cl=100pF 

two 

Delay from 8080 Bus Dq - D 7 to System Bus DBq - DB 7 during Write 

5 

40 

ns 

Cl=100pF 

tE 

Delay from System Bus Enable to System Bus DBq - DB 7 


, 30 

ns 

Cl=100pF 

^HD 

HLpA to Read Status Outputs 


25 

ns 

Cl= 100 pF 

tps 

Setup Time, System Bus Inputs to HLDA 

10 


ns 


tpH 

Hold Time, System Bus Inputs to HLDA 

20 

L - 

ns 



test conditions 

Vbias = 2.5 V, Vcc = 5.0 V, Ta = 25°c, f = 1 MHz. , 

Test Load^^' 



2. For Dq - D 7 : R-j = 4 kQ, R 2 ~ Cl = 25 pF. For ad other outputs: R^ = 500 n, R 2 ~ 1 kl 2 . Cl =100 pF. 


INTA Test Circuit (for RST 7) 
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National Semiconductor 




National Semiconductor 


waveforms 



VOLTAGE MEASUREMENT POINTS: Dq - D 7 (when outputs) Logic "O'' = 0.8 V, Logic "1 " = 3.0 V. All other signals measured at 1 .5 V. 


♦Advanced l/OW MEMW for 8238 only. 


DP8228/DP8238 functional pin definitions 


The following describes the function of all of the 
DP8228/DP8238 pinouts. Some of these descriptions 
reference Internal circuits. 

INPUT SIGNALS 


OUTPUT SIGNALS 


Memory Read (MEMR>: When low, signals data to be 
loaded in from memory. The MEMR signal is generated 
by strobing in status word 1, 2, or 4. (Refer to status 
word chart.) 


Status Strobe (STSTB): Activat ed (low ) at the start of 
each new machme cycle. The STSTB input is used to 
store a status word (refer to chart) from the INS8080A 
microprocessor into the internal status latch of the 
DP8228/DP8238. The INS8080A outputs this status 
word onto its data bus during the first state (SYNC 
interval) of each machine cycle. 

Data Bus in (DBIN): When high, indicates that the 
INS8080A data bus Is in the input mode. The DBIN . 
signal is used to gate data from memory or an input/ 
output device onto the data bus. 

Write (WR): When low, indicates that the data on the 
INS8080A data bus are stable for WRITE memory or 
output operation. 

Hold Acknowledge (HLDA): When high, indicates that 
the INS8080A data and address buses will go to their 
high impedance state. When in the data bus read mode, 
DBIN input in the high state, a high HLDA input will 
latch the data bus information into the drive r circuits 
an d gate off the applicable control signal I/OR, MEMR, 
or INTA (return to the output high state). 


Memory Write (MEMW): When l ow, signals data to be 
stored in memory. The MEMW signal is generated for 
the DP 8238 by strobing in status word 3 or 5. (Re fer to 
status word chart.) For the DP8228, the MEMW signal 
is generated by gating a low-level WR input with the 
strobed in status word 3 or 5. , 


input/Output Read (I/OR): When low, signals data to be 
loade d in from an addressed input/output device. The 
I/OR signal is generated by strobing in status word 6. 


Input/Output Write (l/OW): When low, signals data to 
be transferred to an addressed input/output device. The 
l/OW signal/for the DP8238 is generated by st robing in 
status word 7. For the DP8228 the l/OW signal is 
generated by gating in a low-level WR input with the 
strobed in status word 7. 


Interrupt Acknowledge (INTA): When low, indicates that 
an interrupt has be en ack nowledged by the iNS8080A 
microprocessor. The INTA signal is generated by strobing 
in status word 8 or 10. 


Bus Enable (BUSEN): Asynchronous DMA input to the 
Internal gating array of the DP8228/DP8238. When low, 
normal operation of the internal bidirectional bus driver 
and gating array occurs. When high, the bus driver and 
gating array are driven to their high impedance state. 

Vcc Supply: +5 volts. 

Ground: 0 volt reference. 


Single Level Interrupt (RST 7): When the INTA output 
is tied to 1 2 V through a 1 resistor, strobing in status 
work 8 or 10 will cause the CPU data bus outputs, when 
active, to go to the high state. 

INPUT/OUTPUT SIGNALS 

CPU Data (D7 - Dg) Bus: This bus comprises eight 
TRI-STATE input/output lines that connect to the 
INS8080A microprocessor. The bus provides bidirec- 
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DP8228/DP8238 functional pin definitions (con'd.) 


tional communication between the CPU, memory, and 
input/output devices for Instructions and data transfers. 
A status word (which describes the current machine 
cycle) Is also outputted on this data bus during the first 
microcycle of each machine cycle (SYNC ~ logic 1 ). 


System Data (067 -DBq) Bus: This bus comprises eight 
TRI-STATE input/output lines that connect to the 
memory and Input/output components of the system. 
The internal bidirectional bus drwer isolates the 
DB7- DBq Data Bus from the D7- Dg Data Bus. 


Status Word Chart 


Machine Cycle 

Instruction Fetch 

Memory Read 

Memory Write 

Stack Read 

Stack Write 

Input Read 

Output Write 

Interrupt Acknowledge 

Halt Acknbwiedge 

Interrupt Acknowledge While Halt 


Data Bus Bit 

D7 Dg Dg D4 D3 D2 


Control 

Signal 

MEMR 

MElWR 

MEMW 

MEMR 

MEMW 


DP8228/DP8238 block diagram and pin configuration 


CPU 03 
DATA- „ 
BOS 


SYSTEM DATA BUS 
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National Semiconductor 


Semiconductor 

DP8300 PACE bidirectional transceiver element (PACE BTE/8) 


general description 

The DP8300 is . an 8-bit TR I -STATE® MOS/TTL bus 
transceiver element specifically intended for application 
in PACE microprocessor-based systems. Its electrical 
characteristics and control flexibility make the BTE/8 
attractive In other applications requiring the translation 
of MOS current outputs to high fan-out TTL levels. 

Two BTE/8 devices provide complete system buffering 
for all 16-bit address and data input/output between the 
PACE CPU and all system memory and peripheral 
Interfaces. 

In the driving mode, the MOS sense amplifiers convert 
the MOS current outputs of the PACE CPU to a fan-out 
30 (50 mA) TTL system bus. [This characteristic makes 
the BTE/8 an ideal buffer (driving mode only) for the 
PACE system timing and control bus consisting of the 
address data strobe (NADS), input data strobe (IDS), 
output data strobe (ODS) and the four output control 
flags (F11, F12, F13, F14).] 

In the receiving mode the BTE accepts bus data through 
high Impedance input buffers and applies the TTL 
signals to the PACE I/O pins. 


block diagram 


MOS DATA BUS 

MBI/0 00-07 


A third mode allows both the MOS apd TTL bus to be 
placed in the, TRI-STATE (high impedance) mode. This 
function facilitates direct memory access (DMA) over 
the TTL system bus. 

A latched chip enable allows the use of multiplexed 
address/data lines to drive CE 1 and CE 2*, selecting the 
BTE/8 for an input cycle. The latching function may be 
eliminated by connecting the strobe to ground. 

features 

■ High TTL fan-out eliminates additional buffering 
requirements 

■ Low system data bus loading for minimum Input drive 

■ TRI-STATE data ports and chip enables maximize 
application flexibility 

■ 8-bit parallel data flow reduces system package count 

■ Pin-outs are compatible with hybrid version and 
simplify system interconnections and layout 

■ Latched chip enable simplifies transmit/receive 
control 

■ High voltage output high level (Vcc “ 1.1V) on 
TTL bus 


connection diagram 



Dual-In-Line Package 


WRITE CE1 CE2*STR* 


Signal* = N Signal = Signal = Low Active Signal 


logic diagram 



M8t/0 00 . , 

— I 1 BOl/0 00 

(2) I 

1 r 


truth table 



CE 1 CE2* STR* WBD* TRANSCEIVER MODE 

X X X 0 Receiving MOS Bus and Driving 

TTL Bus 

X X 1 1 Mode tp! See Note 1 

0 0 0 1 TRI-STATE Mode 

0 1 0 1 TRI-STATE Mode 

10 0 1 Receiving TTL Bus and Driving 

MOS Bus 

1 10 1 , TRI-STATE Mode 

Note 1. On the positive-edge transition of STR* logic tionditions pre- 
sent on CE 1 and CE 2* at the time of transition will be latched intern- 
ally. The transceiver will either be in the TRI-STATE or receiving mode. 
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DP8300 PACE bidirectional transceiver element 








absolute maximum ratings (Notei) 

Supply Voltage 7V 

Input Voltage (All Inputs Except MBI/0 Input Active) 5.5V 

Output Voltage 5.5V 

MOS Bus Input Current ±10 mA 

Storage Temperature -€5° C to +1 50° C 

Lead Temperature (Soldering, 10 seconds) 300°C 

dc electrical characteristics (Notes 2 and 3) 


PARAMETER . 


TTL BUS PORT (BDI/0 00-07) 


V|H Logical '"V' Input Voltage 


V|L Logical "0"' Input Voltage 


recommended operating conditions 


Supply Voltage (V^c^ 
Temperature (T/y) 


MAX UNITS 

5.25 V 


CONDITIONS 

MIN 

TYP 

MAX 


Vqh 

Logical "'1 " Output Voltage 

WBb* - 0.8V, 

lOH = “1 nfiA 



MBI/O- 0.5 rnA 

lOH = ^5.2 mA 

VOL 

Logical '*0" Output Voltage 

WBD*-0i8V, 

IqL 20 mA 



MBI/O - IOOmA 

lOL ~ 50 mA 

ios 

Output Short Circuit Current 

WBD* = 0.8V, MBI/O = 0.5 mA, 
VqUT “ OV, Vcc 5.25V, (Note 4) 

l|H 

Logical " 1 " Input Current 

WBD* = 2V, VjH 

= 2.4V 

1) Input Current at Maximum 

Input Voltage 

WBD* = 2V,V|H 
Vcc = 5.25V 

- 5.5V, 

l|L 

Logical "0" Input Current 

WBD* = 2V, V|L 

= 

VCLAMP 

Input Clamp Voltage 

WBD* -2V, liN = 

= -12mA 

lOD 

OutpUt/Input Bus Disable Current 

WBD* = STR* = 2V, BDI/0 = 0.4V 
to 4V, Vcc = 5.25V 

MOS BUS PORT (MBI/O 00-07) 

»0 

Logical ''0” Input Current 

WBD* = 0.8V, iOL(TTL) 

VOL<0-5V, (Note5) 

h 

Logical "1" Input Current 

WBD* = 0.8V, lOH(TTL) = -1 mA, 
VoH ^ Vcc ^ 1 V, (Notes 5 and 6) 

Vo 

Logical '"0" Input Voltage 

WBD* = 0.8V, Iol(TTL) 50 mA, 
VoL < 0.5V 

Vl 

Logical Input Voltage 

WBD* = 0.8V, lOH(TTL) = ”1 mA, 
Vqh > Vcc - ^•'•v 

Vqh 

Logical '"1" Output Voltage 

WBD* = CE1 = BDI/0 -2V, 
»OH(MOS) = -1 mA, CE2* - 
STR*-0.8y 

VOL 

Logical ''0" Output Voltage 

/ ■ 

WBD* = CE1 - 2V, IOL(MOS) = 

5mA, CE2* - STR* - BDI/0 - 0.8V 

Ios 

Output Short Circuit Current 

WBD* = CE1 = BDI/0 = 2V, 

Vcc = 5.25V, VoUT = 0V, 

STR* = CE2* = O.Sy, (Note 4) 

VcLAMP 

Input Clamp Voltage 

l|[SI--12mA 

lOD 

Output/Input Bus Disable Current 

, MBI/O = 0.4V to 4V, Vcc = 5.25V 



CONTROL INPUTS (WBD*, CE1, CE2*, STR*) 


V|H 

Logical ''V' Input Voltage 

V|L 

Logical '/O'' Input Voltage 

l|H 

Logiceil "1" Input Current 

h 

Input Current at Maximum 


Input Voltage 


Vjisi = 2.4 V 


V|N- 5.5V 


VcC-1.1 VccH).8 


2 , 


















0.4 

V 

0.5 

V 

-75 

mA; 

80 

mA 

1 

mA 

-250 

pA 

-1.5 

V 

80 

pA 
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National Semiconductor 


dc electrical characteristics 

(Continued) (Notes 2 and 3) 






PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

CONTROL INPUTS (WBD*, CE1, CE2*, STR 

(continued) 





1 

l|L Logical "0" Input Current 

V|n = 0.4V 


-250 

-400 

juA 

VCLAMP lnp(it Clamp Voltage 

l||\j = -12 mA 


-0.85 

-1.5 

V 

POWER SUPPLY CURRENT 

Ice Power Supply Current 

Vcc= 5.25V 


70 

■B 

mA 

Note 1: ''Absolute Maxinium Ratings" are those values beyond whi^ch the safety of the device cannot be guaranteed. They are not meant to 
imply that the devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions for actual device operation. 
Note 2: Unless otherwise specified, min/max limits apply across the 0°C to +70°C(^temperature range and the 4.75V to 5.25V power supply range. 

All typicals are given for Vqq = 5V and T/\ - 25° C. ^ 

Note 3: All currents Into device pins are shown as positive, out of device pins are negative. All voltages are referenced to ground unless otherwise 
noted. 

Note 4: Only one output at a time should be shorted. 

Note 5: The MBI/0 Input Characteristic Graph illustrates this parameter and defines the regions of guaranteed logical "0" and logical "1" out- 
puts. See equivalent input structure for clarification. When the MBI/0 input is loaded with a high impedance source (open), the TTL output will 
be in the logic "0" state. 

Note 6: The maximum MOS bus positive Input current specification Is intended to define the upper limit on guaranteed Input clamp operation. 

At higher Input currents (up to the absolute maximum rating) clamp operation is not guaranteed but TTL bus logic state is valid and no device 
damage will occur. 

Note 7: In most applications the MOS bus data lines are higher impedance and more sensitive to noise coupling than TTL bus lines. Conservative 
design practice would dictate routing MOS bus lines away from high speed, low impedance TTL lines and MOS clock lines or providing a ground 
shield when they are adjacent. 

ac electrical characteristics 

Vec = 5V ±5%, Ta = 0°c to -t70°c 





PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

DATA TRANSFER SPECIFICATIONS 

Receiving Mode (BDI/0 Bus to MBI/0 Bus) 

WBD* = 3V, Cl= 15 pF, 

tpdO 


17 

40 

ns 


R L ^ 1 (Figures 4 and 6) 

tpdl 


20 

40 

ns 

Driving Mode (MBI/0 Bus to 

WBD* = CE1 =0V, 

tpdO 


40 

60 

ns^ 

BDI/O Bus) 

STR* = CE2*-3V, 

Cl = 50pF, Rl = 10012, 
(Figures 3 and 5} 

tpdl 


40 

60 

ns 

TRANSCEIVER MODE SPECIFICATIONS 

Select Bus 

tpS Chip Enable Data Set-Up 

(Figure 1) 

45 

23 


ns 

^DH Chip Enable Data Hold 

(Figure 1} 

0 



ns 

tES Set-Up 

(Figure 1) 

0 



ns 

TTL Data Bus (BDI/O 00-07) 

^BD OD Bus Data Output Disable 

Cl = 5 pF, Rl “ 100 12, (Figure 1} 

5 

20 

50 

ns 

^BD OE Bus Data Output Enable 

Cl = 50 pF, Bl = 100 12, (Figure 1} 


25 

80 

ns 

tBD IE Bus Data Input Enable 

(Figure 1} 


30 


ns 

tBD ID Bus Data Input Disable 

(Figure 1} 


.. 30 


ns 

MOS Data Bus (MBI/0 00-07) 

^MB OD MOS Bus Output Disable 

Cl = 15 pF, Rl = 1 l<12, (Figure 1} 

15 

50 

100 

ns 

fMB OE MOS Bus Output Enable 

Cl = l3 pF, Rl = 1 kl2, (Figure t) 


50 

100 

ns 

tMB ID MOS Bus Input Disable 

(Figure 1) 


55 


ns 

tMB IE MOS Bus Input Enable 

(Figure 1} 


20 


ns 

Select Bus 

^CLR Clear Previous Chip Enable 

(Figure 2} 



25 

50 

ns 
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equivalent circuit 


MOS Bus Driver Input 



typical applications (Note?) 


Typical Connection Diagram 



005 

003 

002 , 

001 

007 

008 

009 

010 

IDS 

oos 


NHALT 

CONTIN 

JC 14 

JC 15 

JC 13 

NIR 5 

013 

pace 

015 

(-12V) VgG 

BPS 

EXTENO 

NiR4 

NINIT 

NIR 3 

CLK 

NIR 2 

NCLK 

F11 

Vbb 

F12 

F14 

Vss(+5V} 

F13 


NC 


Vcc 

MBI/0 00 


BOI/0 00 

MBI/O 01 


BOI/OOl 

MBI/O 02 


BDI/0 02 

MBI/O 03 


BOI/0 03 

MBI/O 04 

o 

PO 

eo 

BOI/0 04 

MBI/O 05 

O 

BOI/0 05 

MBI/O 06 


BOI/0 06 

MBI/O 07 


BOI/0 07 

NC 


CE 1 

WBD* 


CE2* 

GND 


SIR* 
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DP8300 PACE bidirectional transceiver element (PACE BTE/8) 


physical dimensions 



_0.610_ 

MAX 




Cavity DuaMn-tine Package (D) 
Order Number DP8300D 




0.600 

0.620 


— ^ - 0.625 



Molded Dual-ln-Line Package (N) 
Order Number DP8300N 




Manufactured under one or more of the following U.S. patents: 3083262 , 3189758 , 3231797 , 3303356, 3317671. 3323071, 3381071, 3408542, 3421025, 3426423, 3440498. 3518750, 3519897. 3557431, 3560765. 
3566218, 3571630. 3575609, 3579059. 3593069.' 3597640, 3607469, 3617859 , 3631312, 3633052 , 3638131, 3648071, 3651565 , 3693248. 


National Semiconductor Corporation 

2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 

808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371/Telex 05-27649 

National Semiconductor (UK) Ltd. 

Larkfield Industriaf Estate. Greenock, Scotland, Tele. (0475) 3^251 /Telex 778-632 



' National does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied; and National reserves the right, at any time without notice, to change said circuitry. 
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National 

Semiconductor 



DP8302 PACE system timing element (PACE STE) 


general description 

The PACE STE provides an oscillator, CPU clock 
driver, and TTL system clocks in a single 16*pin DIP. 
The STE is intended specifically for application in PACE 
microprocessor-based systems. 

An external crystal provides frequency control, True and 
complemented non-overlapping clock outputs are 
generated at one-half the oscillator frequency. Non- 
overlap intervals may be controlled with a single external 
capacitor. Series damping resistors are provided on the 
MOS (CPU) clock outputs (CLK, NCLK). 

TTL level system clock outputs are also provided to 
facilitate the synchronizing of system operations. 


block and connection diagrams 


features 

• Internal Oscillator Driven Directly from External 
Crystal, Minimizing Package Count 

• External Oscillator Input Maximizes Application 
Flexibility 

• TTL System Clocks Simplify Interfaces and Facilitate 
Synchronization of System Operations 

• MOS Clock Outputs, No External MOS Clock Drivers 
Required 

• High Voltage Output High Level (Vcc — 11 V) on 
TTL System Clopks 



466 


© 1C MASTER 1977 


DP8302 PACE system timing element (PACE STE) 



I 


recommended crystal specifications 

• At-cut crystal 

• 4.0MHz ± 0.1%, or 2.6667 MHz ± 0.1%, fundamental 
mode 

• 5 mW maximum 

• 15Q 12 maximum series resistance 

functional description 

OSCILLATOR 

The oscillator Incorporates a low-ppwer inverter biased 
in the linear region utilizing an internal feedback net- 
w6rk. An external crystal is connected between pins XI 
and X2 to provide frequency control. EXTC must be 
grounded for this operating mode. The circuit board 
traces connecting the crystal to pins XI and X2 should 
be as short as possible and should be physically isolated 
from all high energy level switching slgna) traces, par- 
ticularly the CPU MOS clock lines. 

When an external oscillator is to be used in place of the 
internal crystal oscillator, pin XT must be tied to Vqg 
and pin X2 must be left open. Then, EXTC may be used 
as a TTL input for the exterrval oscillator. 


timing diagram 


DIVIDE AND SQUARING CIRCUIT 

A flip-flop is used to provide a square wave clock signal 
by dividing the buffered oscillator output by two. The 
outputs of this circuit are buffered to provide TTL 
system clock signals which lead the MOS level clock 
outputs. 

NON-OVERLAP CIRCUIT 

The Divider outpdt drives a cross-coupled latch contain- 
ing a delay in the feedback path which Insures non- 
overlapping MOS clock signals. The delay in the feedback 
path can be Increased by connecting a capacitor between 
pins LCK and LCK*. The effect of the capacitor on 
increasing the non-overlap interval Is shown In the 
Typical Characteristics section. 

Mds CLOCK DRIVER 

The MOS Clocl^ Driver produces output voltage swings 
from the +5 V supply to the -12 V supply. CLK and 
NCLK outputs contain a 25 12 series damping resistor, 
a typically optimum value for circuit board layouts with 
clock interconnect lines of less than two Inches. 

Undamped MOS clock outputs, CK and NCK, are ^Iso 
available in the event other values of series damping 
resistors are desired. 

It Is recommended that 0.1 fif high frequency capacitors 
be provided from Vcq to ground and from Vqq t^ 
ground immediately adjacent to the STE. 



Times measured at 10% and 90% 
Cl = C 2 “ COpf, C 3 = 90pf, Cnov ~ 

Figure 1 . 
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absolute maximum ratings 

Supply Voltage (Vcc) • • 7 0 V 

(Vgg) -15.0 V 

Input Voltage. 5.5 V 

Storage Temperature -65^C to +150°C 

Lead Temperature (soldering, 10 seconds) ..... 300°C 

operating conditions 

Min. 

Supply Voltage (Vcc) 4.75 

(Vgg) -11-40 

Temperature 0 

Max. Units 

5.25 V 

-12.6 . V 
+70 °C 

1 

dc electrical characteristics (Notes 2 and 3) 






Parameter 

Conditions 

Min. 

Typ. 

Max. 

Units 

OUTPUT SPECIFICATIONS: 






TCLK,TCLK* 






Vqh Logic ''V' Output Voltage 

Vcc = 4'75V 

Iqh = -1 mA 


4.25 


V 

Vql Logic ''O'' Output Voltage 

Vcc = 4.75 V 





V 





V 

Iqs Output Short Circuit Current 

(Note4), Vcc = 5.25 V, Vo = 0 


-33 


mA 

CK, NCK,CLK, NCLK 






Vqh Logic "1" Output Voltage 

Ioh"~50mA 


4.0 


V 

Vql Logic "0" Output Voltage 

Vcc = 4.75 V 

IOL= lOOfxA 


IQggjj^Q 


V 

Vgg = -11-4V 

Iql ~ 10 mA 




V 

INPUT SPECIFICATIONS 






EXTC 






VjH Logic "1" Input Voltage 



4. 


V 

I|H Logic "1" Input Current 

Vcc = 5.25 V 

hhsdi 




mA 

RHBISSHi 




mA 

V|L Logic "0" Input Voltage 





V 

•iL Logic "0" Input Current 

Vcc = 5.25 V 





mA 

Vclamp Jnput Clamp Diode 

Vcc = 4.75 V 





V 

POWER SUPPLY CURRENT 






Ice Supply Current from Vcc 

Vcc = 5.25 V 




mA 

\qq Supply Current from Vqq 

Vgg = -12.6 V 




mA 

ac electrical characteristics Ta = o°c to +70°c, Vec - Vqg = +i7 v ± 5 % 

Parameter 

Conditions 

Min. 

Typ. 

Max. 

Units 

tRCK^ fRNCK 

Cl = 80pF 

Figure 1 


20 


ns 

tPNCK/ fPCK 

Cl = 80 pF 

Figure 1 


20 


ns 

tNOVI/ fNOV2 

Cl = 80pF 

Figure 1 


12 


ns 

tA. to 

Cl = 80 pF 

Figure 1 


10 


ns 

tB, tc 

Cl = 80pF 

Figure 1 


8 


ns 

tpvi 

Cl = 80pF Figure 1 

Crystal Frequency = 4 MHz 




ns 

ipw 

Cl 7 80 pF Figure 1 

Crystal Frequency - 2.6667 MHz 




ns 

fMAX Maximum Input Frequency 





MHz 

Notes: 

1. "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply 
that the devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions for actual device operation. 

2. Unless otherwise specified, min/max limits apply across the 0"e to +70°C temperature range and Vcc * 4.75 V to 5.25 V, Vqg = -1 1 4 V 

to -12.6 V power supply range. All typicals are given for Vcc ~ 5-0 V, Vqg “ -12 V, and =* +25^ C. 

3. All currents into device pins* are shown as positive; currents out of device pins are shown as negative. All voltages are references to ground 
unless otherwise noted. 

4. " Only one output at a time should be shorted. 


468 


© 1C MASTER 1977 







































































1 




TYPICAL NON OVERLAP TIME VS. 
NON-OVERLAP CAPICITOR 



CnOV (pO 

NON-OVERLAP CAPACITANCE 


typical applications 
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typical connection diagram 
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DP8302 PACE system timing element (PACE STE) 


physical dimensions 


0.025 

RAD 


0.785 
■ MAX“ 


pel nil fni m m rrn fioi m 



lil' UJ UJ LiJ UJ LiJ UJ IsJ 


0.300 
e wiAx 
GLASS 


0.280 

MAX 



ORDER NO. DP8302 J 
16 PIN D PACKAGE 



0.250 

t0.005 




ORDER NO. DP8302 N 
16 PIN D PACKAGE 


Manufactured under one or more of the following U.S. patents: 3083262 , 3189758, 3231797 , 3303356. 3317671, 3323071,, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897, 3557431, 3560765, 
3566218, 3571630, 3575609. 3579059 . 3593069. 3S97640. 3607469 , 3617859, 3631312, 3633052 . 3638131, 3648071, 3651565 , 3693248. i 


National Semiconductor Corporation 

2900 Semiconductor Drive. Santa Clara. California 95051 . (408) 737-SOOO/TWX (910) 339-9240 

Nationai Semiconductor GmbH 

808 Fuerstenfeldbruck. Induatrieatrasse 10, West Germany, Tele. (08141) 1371 /Telex 05-27649 

National Semiconductor (UK) Ud. 

jLarkfieid Industrial Estate, Greenock, Scotland. Tele. (0475) 33251 /Telex 778-632 




National does not assume any responsibility for- use of any circuitry described; no circuit patent licenses ar,e implied; and National reserves the right, at any tirfie without notice, to change said circuitry. 
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DP8304 8-bit bidirectional bus transceiver 


general description 

The DP8304 is an 8-bit bidirectional Bus transceiver 
able to drive a common Bus (B port) or 10 LS input 
loads (A port). Inputs to both ports are LSTTL. A chip 
disable provides TRI-STATE® to both ports when high. 


and data flow is controlled by the transmit/receive 
enable. Both outputs provide 3.6V Vqh when ^tive. 
Signals are non-inverting for both ports. With T/R low 
data flows from B port to A port. 


connection diagram truth table 


Dual-ln-Line Package 



PIN 

DESCRIPTION 

RECEIVE 

TRANSMIT 

DISABLE 

Chip Disable 

0 

0 

1 

T ransmit/Receive 

0 

1 

X 

A Port 

Out 

In 

TRI-STATE 

B Port 

In 

Out 

TRI-STATE 


logic diagram 


) 
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DP8304 8-bit bidirectional bus transceiver 





I nterf ace 


DS0025/DS0025C two phase MOS clock driver 


general description 

The DS0025/DS0025C is monolithic, low cost, 
two phase MOS clock driver that is designed to be 
driven by TTL/DTL line drivers or buffers such as 
the DM932, DS8830 or DM7440. Two input 
coupling capacitors are used to perform the level 
shift from TTL/DTL to MOS logic levels. Optimum 
performance in turn-off delay and fall time are 
obtained when the output pulse is logically con- 
trolled by the input. However, output pulse widths 
may be set by selection of the input capacitors 
eliminating the need for tight input pulse control.- 


features 

■ 8-lead TO-5 or 8-lead dual-in-line package 

■ High Output Voltage Swings-up to 30V 

■ High Output Current Drive Capability— up to 
1.5A 

■ Rep. Rate: TO MHz into > 1000 pF 

■ Driven by DM932, DS8830, DM7440 (SN7440) 

■ "Zero" Quiescent Power 


connection diagrams 

Metal Can Package 



Note; Pin 4 connected to case. 

TOP VIEW 

Order Number DS0025H or DS0025CH 
See Package 23 


typical application 


DuaMn-Line Package 



Order Number DS0025CN 
See Package 12 



1/2 DS8830 or OM7440 j 


timing diagram 



A. Inpuf puhe width 
cloclt imise 
vifidth 


inftut {raise width 
sets cloek eufse 
width 


Input waveform: 
PRR « 0.5 MHz 
Vp-p = 5.0V 
t, “ t, < 10 os 
Potse width: 

A. 1.0{iS 

B. 200 ns 



ac test circuit 


SOpF Vcc = 5VO— 1 

O V,N 

Ol 

«o> 



7 1 50 S 

\\ 

io r 


c.« 1 



*Q1 is set«^ted high speed NPN switching transistor. 
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Interface 


DS0026, DS0056 5 MHz two phase MOS clock drivers 
general description 


DS0026/DS0056 are low cost monolithic high speed 
two phase MOS clock drivers and interface circuits. 
Unique circuit design provides both very high speed 
operation and the ability to drive large capacitive loads. 
The device accepts standard TTL/DTL outputs and 
converts them to MOS logic levels. They may be driven 
from standard 54/74 series and 54S/74S series gates 
and flip-flops or from drivers such as the DS8830 or 
DM7440. The DS0026 and DS0056 are intended for 
applications in which the output pulse width is logically 
controlled; i.e., the output pulse width Is equal to fhe 
input pulse width. 

The DS0026/DS0056 are designed to fulfill a wide 
variety of MOS interface requirements. As a MOS clock 
driver for long silicon-gate shift registers, a single device 
can drive over 10k bits at 5 MHz. Six devices provide 
Input address and precharge drive for a 8k by 16-bit 
1103 RAM memory system. Information on the correct 
usage of the DS0026 in these as well as other systems is 
included In the application note AN-76A. 

The DS0026 and DS0056 are Identical except each 
driver in the DS0056 is provided with a Vbb connection 
to supply a higher voltage to the output stage. This aids 


in pulling up the output when it is in the high state. An 
external resistor tied between these extra pins and a 
supply higher than will cause the output to pull up 
to (V^ - 0.1V) in the off state. 

For DS0056 applications, it is required that an external 
resistor be used to prevent damage to the device when 
the driver switches low. A typical Vbb connection is 
shown on the next page. 

These devices are available In 8-tead TO-5, one watt 
copper lead frame 8-pin mlni-DIP, and one and a half 
watt ceramic DIP^ and TO-8 packages. 

features 

■ Fast rise and fall times— 20 ns with 1000 pF load 

■ High output swing— 20V 

■ High output current drive— ±1.5 amps 

■ TTL/DTL compatibie inputs 

■ High rep rate— 5 to 10 MHz depending on power 
dissipation 

■ Low power consumption in MOS ''0" state— 2 mW 

■ Drives to 0.4V of GND“for RAM address drive 


connection diagrams (Top Views) 


TO-5 Package 



Note: Pin 4 connected to case. , NC IN A V' IN B 

Order Number DS0026H Order Number DS0026CN 
or DS0026CH See Package 12 

See Package 23 


Dual-1 n-Line Package 

NC OUT A OUTB 


TO-8 Package 


t 2 3 4 


Oual-I n-Line Padtage 

NC OUT B NC IN B 


— 

L L ’ 

r 


^ 21 lll—j::: ii 


1 


s>0_Xl9 \ 


) ) 

k A 


^>0 W \ 

) 

L- 

r ^ 

Vrrrti 

>^7 



T 




J .. 

NC / 


. ^ ZJ 


Order Number DS0026G 
or DS0026CG 
See Package 25 


IC NC OUT A NC IN A NC V~ 

Order Number DS0026J, DS0026CJ 
or DS0026W 
See Package 9 or 27 


TO-5 Package 



Dual-1 n-Line Package 

OUT A Vbbb OUTB 

Ib I? U Is 


TO-8 Package 



IN A 

I Vbi 


OUT A 

-© ... ©T 


Oti)® 


Dual-In-Line Package 

OUT B NC IN B NC NC 



Note: Pin 4 connected to case. Vbb a IN A V~ INB i 

Order Number OS0056H Order Number DS0d56CN 


or DS0056CH 
See Package 23 


See Package 12 


Order Number DS0056G 
or DS0056CG 
See Package 25 


NC Vbb A OUT A NC IN A NC 

Order Number DS0056J 
or DS0056CJ 
See Package 9 
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Interface 


DS1603/DS3603, DS3604. DS55107/DS75107. 
DS55108/DS75108. DS75207. DS75208 dual line receivers 


general description 


features 


The nine products described herein are TTL 
compatible dual high speed circuits intended for 
sensing in a broad range of system applications. 
While the primary usage will be for line receivers 
or MOS sensing, any of the products may effec- 
tively be used as voltage comparators, level trans- 
lators, window detectors, transducer preamplifiers, 
and in other sensing applications. As digital line 
receivers the products are applicable with the 
DS55109/DS75109 and DS55l 10/DS751 10 com- 
panion drivers, or may be used in other balanced 
or unbalanced party-line data transmission systems. 
The improved input sensitivity and delay specifi- 
cations of the DS75207, DS75208 and DS3604 
make them ideal for sensing high performance 
MOS memories as well as high sensitivity line 
receivers and voltage comparators. TRI-STATE® 
products enhance bused organizations. 

connection diagrams 

Dual4n-Ltne Package 



INPUT INPUT NC OUTPUT STROBE STROBE 6N 

1A 18 1Y 1G S 

TOP VIEW 

Order Number DS55107J, DS75107J, 
DS55108J, DS75108J, DS75207J 
or DS75208J 
See Package 9 

Order Number DS75107N, DS75108N, 
DS75207N or DS75208N 
See Package 14 

Order Number DS55107W or DS55108W 
See Package 27 

product selection guide 


Diode protected input stage for power "OFF" 
condition 

1 7 ns typ high speed 
+TL compatible 

±10 mV or ±25 mV input sensitivity 

±3V input common-mode range 

High input impedance with normal V^c. or 

Vcc=0V 

Strobes for channel selection 
TRI-STATE outputs for high speed buses 
Dual circuits 

Sensitivity gntd. over full common-mode range 
Logic input clamp diodes— rneets both "A" and 
"B" version specifications 
±5V standard supply voltages 


Dual-ln-Line Package 

INPUT INPUT 


OUTPUT STROBE 
NC 2Y 26 



INPUT NG OUTPUT STROBE DISABLE 6 

18 lY 16 0 

TOP VIEW 

Order Number DS1603J, DS3603J 
D83604J or DS1603W 
See Package 9 or 27 
Order Number DS3603N or DS3604N 
See Package 14 


TEMPERATURE- 

PACKAGE-^ 

-55®C <Ta <+t25®C 

CAVITY DIP 

0*^0 < Ta < +70°c 

CAVITY OR MOLDED DIP 

INPUT SENSITI VI TY-> 

OUTPUT logic; 

±25 mV 

±25 mV 

±10 mV 

TTL Active Pull up 

DS55107 

DS75107 

DS75207 

TTL Open Collector 

0S55108 

DS75108 

DS75208 

TTL TRI STATE 

DS1603 

1 * DS3603 

DS3604 
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Interface 


DS1605/DS3605, DS1606/DS3606, DS1607/DS3607, 
DS1608/DS3608 hex MOS sense amplifiers (MOS to TTL converters) 

general description 


The DS3605 series is a new series of programmable 
hex MOS sense amplifiers featuring high speed direct 
MOS sense capability with high impedance states to 
allow use of a common bus line. The DS1605/DS3605 
and the DS1606/DS3606 have TRI-STATE® outputs. 
The Dai607/DS3607 and DS1608/DS3608 have both 
TRI-STATE inputs and outputs. High impedance states 
are controlled by an enable input. 

Input current threshold (the level at which the output 
changes state) is determined by the current at the 
programming pin. The current threshold is 100/iA with 
the programming pin grounded and 250/iA with the pin 
unconnected. The threshold can be set from lOO/xA to 
300iuA by connecting a resistor from the pin to ground, 
and set above 3Q0/xA by connecting a resistor from the 
pin to the positive supply. 


Outputs are high current drivers capable of sinking 
50 mA in the low state and sourcing 5 mA in the high 
state. 

features 

■ Non-inverting inputs (DS1605/DS360B, DS1607/ 
DS3607) 

■ Inverting inputs (DS1606/DS3606, DS1608/DS3608) 

■ No external components required (direct MOS sensing) 

■ Programmable input thresholds 

■ Current sensing— lOOjU A minimum 

■ 50 mA drive capability 

■ TR I -STATE control 

■ Single 5V supply 

■ 15 ns typical propagation delay (DS3605) 


connection diagram 


typical application 


Dual-ln-Line Package 


Vcc DISABLE INg OUTg IN5 OUT5 IN4 OUT4 



ordering information 


ORDER NUMBERS 

PACKAGE 

DS1605J, DS1606J, DS1607J, DS1608J 
DS3605J, DS3606J, DS3607J, DS3608J 
DS3605N, DS3606N, DS3607N, DS3608N 

Cavity DIP (J) 
Cavity DIP (J) 
•Molded DIP (N) 


See Package 10 or 15 


PACE interface 



DS3608 shown as an interface between the PACE 
microprocessor and TTL data bus and 1/0 bus. 
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DS1640/DS3640, DS1670/DS3670 quad MOS TRI-SHARE'^'^port drivers 


general description 

The DS1640/DS3640 and DS1670/DS3670 are quad 
MOS TRI-SHARE port drivers with butputs designed to 
drive large capacitive loads up to 500 pF associated 
with MOS memory systems. PNP Input transistors are 
employed to reduce input current, allowing the large 
fan-out to these drivers needed in memory systems. 
The circuit has Schottky-c lamped transistor logic for 
minimum propagation delay. 

The DS1640/DS3640 has a 15 ^2 resistor in series 
with the outputs to dampen transients caused by the 
fast switching output circuit. The DS1670/DS3670 has 
a direct, low impedance output source for use with or 
without an external resistor. 

The DS1640/DS1670 has two address inputs which 
decode to one-of-four-high outputs. Provisions are made 


for address expansion. For example, two packages may 
be used to implement a three-input, eight-outp ut decoder. 
Also included is a refresh control, read/write, and strobe 
input. These functions are required by the MM5270 
4k TRI-SHAkE MOS RAM. 


features 

■ TRI-SHARE port driver for MM5270 RAM 

■ TTL/DTL corhpatible inputs 

■ PNP Inputs minimize loading 

■ Capacitance-driving outputs 

■ Built-in damping resistor (DS1640/DS3640) 


logic and connection diagrams 



! Duai-ln-Lme Package 

~ OUT OUT 

Vcc EXPN ADDA AB R/W STB AB 



schematic diagram 


EQUIVALENT INPUT 


EQUIVALENT OUTPUT 
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DS1642/DS3642, DS1672/PS3672 

dual bootstrapped TTL to MOS clock drivers 


general description 

The DS1672 is a dual bipolar-to-MOS clock driver 
designed to provide high output current and voltage 
capabilities necessary for driving high capacitance (up 
to 500 pF) MOS memory systems. The circuit needs 
only one power supply, (12V typical). This feature 
greatly reduces high stand-by power levels and at the 
same time simplifies system delsgn. 

The circuit also features output bootstrapping, elimin- 
ating the need for an additional supply to provide a 
higher voltage to the output stage. The function is 
accomplished by connecting a small value capacitor 
(typically 200 pF) from the output to the bootstrap 
pin on each driver. 

The circuit has Schottky-clamped transistor logic for 
minimum propagation delay. Typical stand-by power 
(output low) is 48 mW per driver. A fail-^afe condition 


schematic and connection diagrams 


is provided in the circuit, so If the input is opened the 
output assumes the logic '"0"' state. 

The DS1642/DS3642 has a 10 H resistor In series with 
each output to dampen transients caused by the fast- 
switching output. The DS1672/DS3672 has a direct 
low impedance output for use with or without an 
external resistor. 

features 

■ High output voltage capability 13.2V 

■ TTL/DTL compatible inputs 

■ High speed operation 

■ Bootstrapping eliminates extra supplies— reduces 
power 

■ Low stand-by power 48 mW/driver 

■ Built-In 10 damping resistor (DS1642/D83642) 


Metal Can, Package 



BOOTSTRAP 

PIN 


EXTERNAL 
H BOOTSTRAP 

Cb capacitor 



Dual -In- Line Package 
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DS1645/DS3645, DS1675/DS3675 

hex TRI-STATE® TTL to MOS latch/drivers 

general description 


The DS1645/DS3645 and DS1675/DS3675 are hex 
MOS latch/drivers with outputs designed to drive large 
capacitive loads up to 500 pF associated with MOS 
memory systems. PNP input transistors are used to 
reduce input currents, allowing the large fan-out to 
these drivers needed In memory systems. The circuit 
has Schottky-clamped transistor logic for minimum 
propagation delay, and TRI-STATE® outputs whicfi 
allow bus operation. 

The DS1645/DS3645 has a 15 0 resistor In series 
with the outputs to dampen transients caused by the 
fast switching output circuit. The DS1675/DS3675 
has a direct, low Impedance output for use with or 
without an external resistor. 


logic and connection diagrams 


The circuit employs a fall-through-latch which captures 
the data in parallel with the output, thereby eliminating 
the delay normally encountered in other latch circuits. 
The DS1645/DS3645 and DS1675/DS3675 may be 
used for input address lines or Input/output data lines 
of a MOS memory system. 

features 

■ TTL/DTL compatible inputs 

■ PNP inputs minimize loading 

■ Capacitance-driving outputs 

■ TRI'STATE outputs 

■ Built-In damping resistor (DS1645/DS3645) 


DATA P o-c: 
OATAC cHi; 
OATAD o-c.: 
DATAE o-c: 
DATA F cHi; 


. I — Q 6c 

"T-"— O Od 

. I’~0 6e 

3-0 6f 


Dual- In-Line Package 


Vcc OSBL DATA F ^F DATA E Qe DATA D 



IN DATA A Da DATA B Qb 
ENBL 

TOP VIEW 


DATAC Qc GNO 


truth table 


INPUT 

ENABLE 

OUTPUT 

DISABLE 

DATA 

OUTPUT 

' OPERATION 

1 

0 . 

1 

0 

Data Feed-Through 

1 

0 

0 

1 

Data Feed-Through 

0 

0 

X 

Q 

Latched to Data Present 
when Enable Went Low 

X 

1 

X 

Hi-Z 

High Impedance Output 


X = Don't care 

Hi-Z = TRI-STATE mode 
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DS1646/D$3646, DS1676/DS3676 




Memory/Clock Drivers 

Advance Information* 


DS1646/DS3646, DS1676/DS3676 6-bit TRI-STATE® 
MOS refresh counter/driver 


general description 

The DST646/DS3646 and DS1676/DS3676 are 6-bit 
refresh counters with outpMts des^igned to drive large 
capacitive loads up to 500 pF associated with MOS 
memory systems. PNP input transistors are employed 
to reduce Input currents. The circuit has Schottky- 
clamped transistor logic for minimum propagation delay, 
and TRI-STATE outputs allow it to be used on common 
data buses. 


The DS1646/DS3646 has a 150 resistor In series with 
the outputs to dampen transients caused by the fast 
switching output circuit. The DS1676/DS3676 has 
a direct, low impedance output, for use with or without 
an external resistor. 


The counter uses as its input the RAM clock signal, and 


with* each clock input, it advances the count by one, 
thus generating a new refresh address. 

Extra pins in the package are used for a 2-input NAND 
gate and a 2-input NOR gate, both of which have capa- 
citive drive outputs. 

features 

■ Circuit counts when clock goes high 

■ TTL/DTL compatible inputs 

■ PNP inputs minimize loading 

■ Capacitance-driver outputs 

■ TRI-STATE outputs 

■ Extra gates on unused pins 

■ Built-in damping resistor (DS1646/DS3646) 

■ Initialize input 


logic diagram 



connection diagram 


Duai-ln-Line Package 


VCG ENBL 0UT6 OUT 5 0UT4 S 


typical application 

The DS1646/DS3646 and DS1676/DS3676 have TRI- 
STATE outputs which can be tied to the outputs of 
another TRI-STATE driver. The refresh counter can 
control the address lines into a memory array during 
a short refresh cycle, and then return to the high- 
impedance state to allow the primary driver to control 
the address lines. 


^nni 


CLK 0UT1 OUT 2 OUT 3 A 
TOP VIEW 


Order Number DS1646J, OS1676J, DS3646J, 
DS3676J, DS3646N, or DS3676N 
See Package 10 or 15 


U 0S3646/ 
DS3676 

ENABLE REFRESH 

„ COUNTER 

CLOCK 


•Specifications may change. 
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Interface 

Advance information* 


DS1647/DS3647. DS1677/DS3677, PS16147/DS36147, DS16177/DS36177 
quad TRI-STATE® MOS memory I/O registers 


general description 

The DS1647/DS3647 series are 4‘bit I/O buffer registers 
intended for use in MOS memory systems. The circuits 
employ a fall -through latch for data storage. This method 
of latching captures the data in parallel with the output, 
thus eliminating the delays encountered in other designs. 
The circuits use Schottky-clamped transistor logic for 
minimum propagation delay and employ PNP input 
transistors^so that input currents are low, allowing large 
fan-out to these circuits needed in a memory system. 

Two pins per bit are provided, and data transfer Is bi- 
direc^tional so that the register can handle both input and 
output data. The direction of data flow is controlled 
through the input enables. The latch control, when 
taken low, will cause the register to hold the data present 
at that time and display it at the outputs. Data can be 
latched into the register independent of the output 
disables or EXPANSION Input. Either or both of the 
outputs may be taken to the high-impedance state with 
the output disables. The EXPANSION pin disables both 
outputs to facilitate multiplexing with other I/O regis- 
ters on the same data lines. . 

The “B" port outputs in the DS16147/DS36147 and 
DS16177/DS36I77 are open Collectors, and In the 


DS1647/DS3647 and DS1677/DS3677 they are TRI- 
STATE. The port outputs are also designed for use 
in bus organized data transmission systems and can sink 
50 mA and source —5.2 mA. The "'A'' port outputs In 
all four types are TRI-STATE. 

Data going from port "'A" to port ''B" is inverted in the 
DS1647/DS3647 and DS16147/DS36147 and is not 
inverted In the DS1677/DS3677 and DS16177/DS36177. 
Data going from port to port "A" is inverted In 
all four types. 

features 

■ PNP inputs minimize loading 

■ Fall-through latch design 

■ High speed circuitry 

■ TRI-STATE outputs 

■ EXPANSION control 

■ Bi-directional data flow 

■ TTL/DTL compatible 

■ Transmission line driver output 


logic and connection diagrams 



Dual-1 n-Line Package 


OUT OUT 

A4 OISA EXPN OiSB A3 B3 


^Inverting DS1647/DS3647 and DS16147/DS36147 only 



LATCH A2 B2 GND 


Order Number DS1647D, DS3647D, DS1677D, 
DS3677D, DS16147D, DS36147D, DS16177D, 
DS36177D, DS3647N, DS3677N, DS36147N 
orDS36177N 


•Specifications may change. 
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DS1647/DS3647, DS1677/DS3677, DS16147/DS36147. DS16177/DS36177 



National Semiconductor 
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DS1648/DS3648, DS1678/DS3678 
TRI-STATE® TTL to MOS multiplexer/drivers 


general description 

The DS1648/DS3648 and DS1 678/DS3678 are quad 
2-input multiplexers with TRI-STATE outputs designed 
to drive the large capacitive loads (up to 500 pF) 
associated with MOS memory systems. A PNP input 
structure is employed to minimize input currents'so that 
driver loading In large memory systems is reduced. The 
circuit employs Schottky-clamped transistors for high 
speed and TRI-STATE outputs for bus operation. 

The DS1648/DS3648 has a 15 n resistor in series with 
the outputs to dampen transients caused by the fast- 
switching output. The DS1678/DS3678 has a direct. 


low impedance output for use with or without an 
external resistor. 

features 

■ TR I -STATE outputs interface directly with system 
bus 

■ Schottky-clamped for better ac performance 

■ PNP inputs to minimize input loading 

■ DTL and TTL compatible 

■ High-speed capacitive load drivers 

■ Built-in damping resistor (DS1648/DS3648 only) 


logic and connection diagrams 



schematic diagram 


EQUIVALENT INPUT EQUIVALENT OUTPUT 
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DS1649/DS3649, DS1679/DS3679 
general description 

The DS1649/DS3649 and DS1679/DS3679 are Hex 
TRI-STATE MOS drivers with outputs designed to drive 
large capacitive loads up to 500 pF associated with MOS 
mernory systems. PNP Input transistors are employed to 
reduce Input currents allowing the large fan-out to these 
drivers needed in memory systems. The circuit has 
Schottky-clamped transistor logic for minimum propaga- 
tion delay, and TRI-STATE outputs for bus operation. 

The DS1649/DS3649 has a 15 ^ resistor In series with 
the outputs to dampen transients caused by the fast- 
switching output. The DS1679/DS3679 has a direct low 


hex TRI-STATE® TTL to MOS drivers 


impedance output for use with or without an external 
resistor. 


features 

■ High Speed capabilities 

• Typ 9 ns driving 50 pF 

• Typ 30 ns driving 500 pF 

■ TR li-ST ATE outputs for data bussing 

■ Built-In 15 damping resistor (DS1649/DS3649) 

■ Same pin-out as DM8096 and DM74366 


schematic diagram 


EQUIVALENT JNPUT 


EQUIVALENT OUTPUT 



DS1649/DS3649 only 


connection diagram 


typical application 


Duai-ln-Line Package 




I I I I I 

12 OUT 2 IN 3 OUT 3 6N0 



i MMS28d 

I MOS RAM 

f ARRAY 


REFRESH & 

ADDRESS 

LINES 




"0" ADDRESS 
“V COUNTER 
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Interface 

Advance Information*^ 


DS1671/DS3671 bootstrapped two phase MOS clock driver 


general description > 

The DS1671/DS3671 is a high speed dual MOS clock 
driver and interface circuit. Unique circuit design pro- 
vides both very high speed operation and the ability 
to drive large capacitive loads. The device accepts 
standard TTL/DTL outputs and converts them to MOS 
logic levels. It may be driven from standard 54/74 
and 54S/74S series gates and flip-flops or from drivers 
such as the DS8830 or DM7440. The circuit can be used 
in both P-channel and N-channel MOS memory system 
drive applications. 

The DS167t,/DS3671 is Intended to fulfill a wide 
variety of MOS interface requirements. As a MOS clock 
driver for long silicon gate shift registers, a single device 
can drive over 10k bits at 5 MHz. Six devicei provide 
Input address and pj-echarge drive for an 8k by 16-blt 
1103 RAM memory system. 


Each driver uses output bootstrapping to provide a 
higher voltage to the output stage, thus eliminating the 
need for an additional Vqd supply. The bootstrapping 
function is accomplished by connecting a small value 
capacitor (typically 200 pF) from each output to each 
drivers bootstrap node. ^ 

features 

■ Fast rise and fall times— 20 ns with 1000 pF load 

■ High output swing— 20V 

■ High output current drive— ±1.5A 

■ TTL/DTL compatible inputs 

■ HJ^h rep rate— 5 to 10 MHz depending on power 
dissipation 

■ Low power consumption in MOS ''O'' state— 2 mW 

■ Swings to 0.4V of GND for RAM address drive 


connection diagrams 


Metal Can Package 


DuaMn>Line Package 

OUTt y* 82 OUT 2 




Dual-In-Line Package 

82 OUT 2 NC IN 2 NC NC 



Order Number DS1671H 
or DS3671H 
See Package 23 


Order Number DS3671N 
See Package 12 


Order Number DS1671J or DS3671J 
See Package 9 


typical applications 


WITH Vz^-Vi^ ' 3V 



*SEE GRAPH FOR VALUE 


DS3671 Operating with Extra Supply 
to Inhance Output Voltage Level 



OIVI7400 
SERIES GATE 


Bootstrap Clock Driver Driven from a TTL Gate 


^Specifications may change. 
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DS3643, DS3673 decoded quad MOS clock drivers 
general description 


The DS3643 and DS3673 are quad bipolar- to-MOS 
decoder/clock drivers with TTL/DTL compatible inputs. 
Thfey are designed to provide high output current and 
voltage capabilities necessary for optimum driving of 
high capacitance N-chahnel MOS memory systems. 

The device features full decoding of Input address lines 
from two inputs to one of four outputs. Also featured is 
the capability of expanding to three inputs to one of 
eight outp uts with the use of the Expansion and 
Expansion inputs. Also Included are clock and refresh 
inputs. 

The circuit was designed for driving large capacitive 
loads at high speeds and uses Schottky-clamped transis- 
tors. PfSIP transistors are used on all Inputs, thereby 
minimizing input loading. 

The DS3643 has a 10 12 damping resistor In series with 
each output to dampen transients caused by the fast 


switching output, while the DS3673 has a direct, low 
impedance output, for use with or without an external 
resistor. 


features 

■ TTL/DTL compatible inputs 

■ Operates from standard bipolar and MOS supplies 

■ PNP inputs minimize input loading 

■ Full logic decoding for either two inputs to one of 
four outputs or three inputs to one of eight outputs 

■ High voltage/current outputs 

■ Input and output clamping diodes 

■ Control logic optimized for use with MOS memory 
systems 

■ Built-in damping resistors (DS3643) ^ 


logic and connection diagrams 



truth table 


Dual-In-Line Package 

Vcci OUT 4 CLK RFSH EXPN OUT 3 Vcc3 



Order Number DS3643J 
or DS3643N 
Order Number DS3673«I 
orDS3673N 
See Package 9 or 14 



X = Don’t Care State. 


•Specifications may change. 
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DS3644, DS3674 quad TTL to MOS clock drivers 
general description 


The DS3644 and DS3674 are quad bi polar- to-MOS 
clock drivers with TTL/DTL compatible Inputs. They 
are designed to provide high output current and voltage 
capabilities necessary for optimum driving of high 
capacitance N-channel MOS memory systems. 

The device features two common enable inputs, a 
refresh input, and a clock control input for simplified 
system designs. The circuit was designed for driving 
highly capacitive loads at high speeds and uses Schottky- 
clamped transistors. PNP transistors are used on all 
Inputs thereby minimizing input loading. 

The DS3644 contains a 10 ^2 resistor in series with 
each output to dampen the transients caused by the 
fast-switching output, while the DS3674 has a direct. 


low impedance output for use with or without an 
external damping resistor. 

features 

■ TTL/DTL compatible inputs 

■ Operates from standard bipolar and MOS supplies 

■ PNP inputs minimize loading 

■ High voltage/current outputs 

■ Input and output clamping diodes 

■ Control logic optimized for use with MOS memory 
systems 

■ Pin and function compatible with MC3460 and 
3235 

■ Built-in damping resistors (DS3644) 


schematic and connection diagrams 


Vcci Vcc3 



Dual-in-Line Package 

Vcci OUTO SELO EN1 EN2 SEtC OUTC Vcc3 
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DS3644, DS3674 quad TTL to MOS clock drivers 






Interface 

Advance information* 


DS3651, DS3653 quad high speed MOS sense amplifiers 
general description features 

The DS3651 and DS3653 are TTL compatible high speed ■ High speed 
circuits intended for sensing in a broad range of MOS 
memory system applications. Switching speeds have been ■ compatible 
enhanced over conventional sense amplifiers by applica- . . . . 

tion of Schottky technology, and TRI-STATE® strobing 

is incorporated offering a high impedance output state , TR I STATE outputs for hij 
for bused organization. 


The DS3651 has active pull-up outputs, and the DS3653 
offers open collector outputs providing implied ''AND" 
operations. 

connection diagram 

Dual-1 n-Line Package 


features 

■ High speed 15 ns (typ) 

■ TTL compatible 

■ Input sensitivity ±7 mV 

■ TRI-STATE outputs for high speed buses 

■ Standard supply voltages ±5V 

■ Pin and function compatible with MC3430 and 
MC3432 

truth table 


Vcc 

1 

-INB 

+IN B OUT B 

Vee 

1 

JV 

_It5 

Ll. 

Ji 



INPUT 

CToriRc: 

OUTPUT 1 



DS365T 

DS3653 

V,D > +7.0 mV 

L 

H 

Open 

Ta =0^*0 to +70“C 

H 

Open 

Open 

-7.0mV< V,o < +7.0 mV 

L 

X 

X 

Ta * 0°C to +70°C 

H 

Open 

Open 

Vio < -7.0 mV 

L 

L 

L 

Ta » 0®C to +70°C 

H 

Open 

Open 


-IN A +tNA OUT A STB OUTC +iN C -INC GNO 

TOP VIEW 

Order Number DS36S1J, DS3653J, DS3651N 
or DS3653N 
See Package 10 or 15 


L * Low logic state 
H = High logic state 
Open * TRI-STATE 
X =* Indeterminate State 


typical applications 


A Typical MOS Memory Sensing Application for a 4k vVord by 4-bit 
memory arrangement employing 1103 type memory devices 


Ik WORD 

MOS MEMORY 

Ik WORD 

MOS MEMORY 

Ik WORD Ik WORD 

MOSMEMORY "| MOSMEMORY 




Ik WORD . 

MOS MEMORY ^ 

. Ik WORD . 

MOS MEMORY 

. Ik WORD . . Ik WORD 

MOSMEMORY MOSMEMORY 




Ik WORD . 

MOS MEMORY 

. Ik WORD . 

* MOS MEMORY 

. tkWORO .. Ik WORD 

MOSMEMORY ' MOSMEMORY 




Ik WORD . 

MOS MEMORY 

. Ik WORD . 

' MOSMEMORY ^ 

Ik WORD .. Ik WORD 

' MOSMEMORY ^ MOSMEMORY 


Note; Only four devices are required for a 4k 
word by 16-(iitiiieinory system. 
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DS7803/DS8803, DS8813 two phase oscillator/clock driver 
general description 


The DS7803 is a self contained two phase oscillator/ 
clock driver. It requires no external components to 
generate one of three primary oscillator frequencies 
and pulse widths. Other frequencies can easily be 
obtained by programming input voltages. Three sets of 
outputs are provided: damped and undamped MOS 
outputs and TTL monitor outputs. The MOS outputs 
easily drive 500 pF loads with less than 150 ns rise and 
fall times. In addition the outputs have current limiting^ 
to protect against momentary shorts to the supplies. 

The DS7803 and DS8803 are available in a 14-lead cavity 
DIP. The DS88Q3 is also available in a 14-pln molded 

block and connection diagrams 

OS7803/DS8803 


FREQUENCY 

CONTROL 


DIP. The DS8813 comes In an 8-pin molded DIP, 
providing damped MOS outputs only. 


features 

■ Two phase non-overlapping outputs 

■ No external timing components required 

■ Frequency adjustable from 100 kHz to 500 kHz 

■ Pulse width adjustable from 260 ns to 1 .4jus 

■ Damped and undamped MOS outputs 

■ TTL monitor outputs 



Duai-ln-Line Package 


WIDTH 2 
CONTROL 
MOS 3 
DAMPED 0, 


MOS 5 
DAMPED Oa 



12 FREQ 
"“CONTROL 


Order Nuinber DS7803J, OS8803J 
or DS8803N 
See Package 9 or 14 


Vss Vdo jest inhibit 



Dual-ln-Ltne Package 



5 FREQ 
CONTROL 


Vss VoD TEST INHIBIT 


TOP VIEW 

Order Number DS8813N 
See Package 12 
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DS7807/DS8807, DS8817 two phase oscillator/clock driver 
general description 


The DS7807 is a self contained two phase oscillator/ 
clock driver. It requires no external components to 
generate one of three primary oscillator frequencies and 
pulse widths. Other frequencies can easily be obtained 
by programming input voltages. Three sets of outputs 
are provided: damped and umdamped MOS outputs and 
TTL monitor outputs. The MOS outputs easily drive 
500 pF loads with less than 75 ns rise and fall times. 
In addition the outputs have current limiting to protect 
against momentary shorts to the supplies. 

The DS7807 and DS8807 are available in a 14-lead 
cavity DIP. The DS8807 is also available In a 14-pin 
molded DIP. 


The DS8817 comes in an 8-pln molded DIP, providing 
damped MOS outputs only. 


features 

■ Two phase non-overlapping outputs 

■ No external timing components required 

■ Frequency adjustable from 400 kHz to 2 MHz 

■ Pulse width adjustable from 130 ns to 700 ns 

■ Damped and un-damped MOS outputs 

■ TTL monitor outputs 


block and connection diagrams 


OS7807/DS8807 


FREQUENCY 

CONTROL 



Dual-1 n> tine Package 


Vcc 

INHIBIT ' 

1 

— 

iivss 

TTL 0, 

wioTh 
CONTROL ' 

2 

iimr 


MOS 

3 

12 FREQ 


DAMPED 01 ' 


""control 


MOS 01 • 

4 

n 

TTL 02 


“• Vcc 


MOS 

S 

10 

GND 

DAMPED 02 ' 

mmm 

TTL 01 

g 

Q 


MOS02< 


— TTL 02 

MOS 


7 

8 

DAMPED 01 

Voo' 


— GNO 

MOS 




DAMPED 02 



TOP VIEW 

MOS 01 

Order Number DS7807J, 



DS8807J or DS8807N 

MOS 02 


See Package 9 or 14 


Vss Voo test inhibit 


FREQUENCY 

CONTROL 

PULSE WIDTH 
CONTROL 



Dual-ln-Line Package 


PULSE I 
WIDTH 



CONTROL 


Order Number DS8817N 
See Package 12 


Vss Voo 


TEST INHIBIT 
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DS16149/DS36149, DS16179/DS36179 hex M OS drivers 


general description 

The DS16149/DS36149 and DS16179/DS36179 are 
Hex MOS drivers with outputs designed to drive large 
capacitive loads up to 500 pF associated with MOS 
memory systems. PNP input transistors are employed to 
reduce input currents allowing the large fan-out to these 
drivers needed in memory systems. The circuit has 
Schottky-clamped transistor logic for minimum propaga- 
tion delay, and a disable (control that places the outputs 
in the logic ''1” state (see truth table). This Is especially 
useful in MOS RAM applications where a set of address 
lines has to be in the logic state during refresh. 

The DS1649/DS3649 has a 15T2 resistor in series with 
the outputs to dampen transients caused by the fast- 


switching output. The DS1679/DS3679 has a direct low 
impedance output for use with or without an external 
resistor. 

features 

■ High Speed capabilities 

• Typ 9 ns driving 50 pF 

• Typ 29 ns driving 500 pF 

■ TRI-STATE outputs for data bussing 

■ Built-in 15 n damping resistor (DS16149/DS36149) 

■ Same pin-out as DM8096 and DM74366 


schematic diagram 


EQUIVALENT INPUT EQUIVALENT OUTPUT 



connection diagram 

Dual-ln-Line Package 



truth table 


DISABLE INPUT 

INPUT 

OUTPUT 

DIS 1 

DIS 2 

0 

0 

0 

1 

0 

0 

1 

0 

0 

1 

X 

1 

1 

0 

X 

1 

1 

1 

X 

1 


X = Don't care 
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DS16149/DS36149, DS16179/DS36179 hex MOS drivers 





Product Preview 


DS36143^ DS36173 decoded quad MOS clock drivers 
general description 


The DS36143 and DS36173 are quad bipolar-to-MOS 
decoder/clock drivers with TTL/DTL compatible inputs. 
They are designed to provide high output current and 
voltage capabilities necessary for optimum driving of 
high capacitance N-channel MOS memory systems. 

The device features full decoding of input address lines 
from two inputs to one of four outputs. Also featured is 
the capability of expanding to three inputs to one of 
eight outp uts with the use of the Expansion and 
Expansion inputs. Also Included are clock and refresh 
inputs. 

The circuit was designed for driving large capacitive 
loads at high speeds and uses Schottky-clamped transis- 
tors. PNP transistors are used on all inputs, thereby 
minimizing input loading. 

The DS36143 has a 10 H damping resistor in series with 
each output to dampen transients caused by the fast 


switching output, while the DS36173 has a direct, low 
impedance output, for use with or without an external 


features 

■ TTL/DTL compatible inputs 

■ Operates from standard bipolar and MOS supplies 

■ Two supply operation (5V and 12V) 

■ PNP inputs minimize input loading 

■ Full logic decoding for either two inputs to one Of 
four outputs or three inputs to one of eight outputs 

■ High voltage/current outputs 

■ Input and output clamping diodes 

■ Control logic optimized for use with MOS memory 
systems 

■ Built-In damping resistors (DS36143) 


logic and connection diagrams 



truth table 


Duat'tn-Line Package 


Vcci OUT 4 CLK RfSH EXPN OUT 3 




Vcc2 0UT1 A1 A2 ElfPRi OUT 2 GNO 


Order Number DS36143J 
or DS36143N 
Order Number DS36173J 
or OS36173dl 



X = don't care state 
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DS36144. DS36174 quad TTL to MOS 
general description 

The DS36144 and DS36174 are quad bipolar-to-MOS 
clock drivers with TTL/DTL compatible inputs. They 
are designed to provide high output current and voltage 
capabilities necessary for optinrium driving of high 
capacitance N-channel MOS mernory systems. 

The device features two common enable inputs, a 
refresh input, and a clock control input for simplified 
system designs. The circuit was designed for driving 
highly capacitive loads at high speeds and uses Schottky- 
clamped transistors. PNP transistors are used on all 
inputs thereby minimizing Input loading. 

I ' ' ■ / 

The DS36144 contains a 10 resistor in series with 
each output to. dampen the transients caused by the 
fast-switching output, while the DS36174 has a. direct, 
low impedance output for use vyith or without an 
external dampirig resistor. 


Product Preview 


clock drivers 
features 

■ TTL/DTL compatible inputs 

■ Operates from standard bipolar and MOS supplies 

■ Two supply operation (BV and 12V) 

■ PNP inputs minimize loading 

■ High voltage/current outputs 

■ Input and output clamping diodes 

■ Control logic optimized for use with MOS memory 
systems 

■ Pin and function compatible with DS3644, DS3674, 
1V1C3460 andMC3235 

■ Built-in damping resistors (DS36144) 


truth table 


INPUT 


ENABLE 

1 

ENABLE 
. 2 

SELECT 

INPUT 

CLOCK 

INPUT 

REFRESH 

INPUT 

OUTPUT 

1 

X 

X 

X 

X 

0 

X 

1 

X 

X 

X 

0 

X 

X 

X 

1 

, X 

0 

X 

X 

1 

X 

1 

0 

0 

0 

0 

0 

X 

1 

0 

0 

X 

0 

0 

1 


connection diagram 


DuaMn-Line Package 
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DS55325/DS75325 memory drivers 
general description 

The OS55325 and DS75325 are monolithic mem- 
ory drivers which feature high current outputs as 
well as internal decoding of logic inputs. These cir- 
cuits are designed for use with magnetic memories. 

The circuit contains two 600 mA sink-switch 
pairs and two 600 mA source-switch pairs. Inputs 
A and B determine source selection while the 
source strobe (S^ ) allows the selected source turn 
on. In the same manner, inputs C and D determine 
sink selection while the sink strobe ($ 2 ) allows the 
selected sink turn on. 

Sink-output collectors feature an internal pull-up 
resistor in parallel with a clamping diode connected 
to Vcc 2 - protects the outputs from voltage 
surges associated with switching inductive\loads. 

The soured stage features Node R which allows 
extreme flexibility in source current selection by 
controlling the amount of base drive to each source 
transistor. This method of setting the base drive 
brings the power associated with the resistor out- 
side the package thereby allowirig the circuit to 


Interface 


Operate at higher source currents for a given 
junction temperature. If this method of source 
current setting is not desired, then Nodes R and 
Rj^jj can be shorted externally activating an 
internal resistor connected from Vcc2 fo Node R. 
This provides adequate base drive for source 
currents up to 375 mA with Vcc 2 ~ 15V or 
600 mA with Vqc2 ~ 24V. 

The DS55325 operates over the fully military 
temperature range of -^55°C to +125°C, while the 
DS5325 operates from 0°C to +70°C. 

features 

■ 600 mA output capability 

■ 24V output capability * 

■ Dual sink and dual source outputs 

■ Fast switching times 

■ Source base drive externally adjustable 

■ Input clamping diodes 

■ DTL/TTL compatible 


schematic and connection diagrams 


Oual-ln-Line Package 




TOP VIEW 


Order Number OS55325J. DS75325J/ 
DS75325N or DS55325W 
See Package 10, 15 or 28 


truth table 


1 ADDRESS INPUTS 

STROBE 

NPUTS 

OUTPUTS 

1 SOURCE 


SINK 

SOURCE 

SINK 

SOURCE 

SINK 1 

A 

B 

C 

D 

SI 

S2 

W 

X 

Y 

Z s 

L 

H 

X 

X 

' L 

H 

ON 

OFF 

OFF 

OFF 

H 

L 

X 

X 

L 

H 

OFF 

ON 

OFF 

OFF 

X 

X 

L 

H 

H 

L 

OFF 

OFF 

ON 

OFF 

X 

X 

H 

L 

H 

L 

OFF 

OFF 

OFF 

ON 

X 

X 

X 

X 

H 

H 

OFF 

OFF 

OFF 

OFF 

H 

H 

H 

H 

X 

X 

OFF 

OFF 

OFF 

OFF 


H = high level, L = low level, X = irrelevant 

NOTE: Not more than one output is to be on at any one time. 
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DS75322 dual TTL-to-MOS driver 


general description 

The DS75322 is a nnonolithic integrated dual TTL-to- 
MOS driver and interface circuit. The device has separate 
driver address inputs with common strobe. The device 
accepts standard TTL and DTL input signals and pro- 
vides high-current and high-voltage output levels suitable 
for driving MOS circuits. The DS75322 is designed for 
driving N-channel RAMs where low power dissipation is 
desirable when the driver output is in the low state. It 
may be used to drive the chip-enable clock of 4096-bit 
dynamic MOS RAM components. 

The DS75322 requires two external PNP transistors 
per package. 

The DS75322 operates from the TTL 5V supply and the 
MOS Vqd supply. With the u^e of an external pull-down 
resistor, the driver output of the DS75322 will be forced 
to the low state upon loss of the 5V supply. 


connection diagram 


features 

■ Operates from standard bipolar and MOS supply 
voltages 

■ High speed switching 

■ TTL and DTL compatible Inputs 

■ Separate driver address inputs with common strobe 

■ Vqh Vql compatible with 4k RAMs 

■ No 12V supply current (except leakage) when output 
in low state • 

■ Low 5V supply supply current when output In low 
state 

■ Output in high impedance state upon loss of 5V 

supply . I 

■ Requires 2 external PNPs per package for operation 




Duai-ln-Line Package 



Positive logic: Y = AE 
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DS75322 dual TTL-to-MOS driver 




Interface 


DS75324 memory driver with decode inputs 
general description features 


The DS75324 is a monolithic memory driver 
which features two 400 mA (source/sink) switch 
pairs along with decoding' capability from four 
address lines. Inputs B and C function as mode 
selection lines (source or sink) while lines A and 
D are used for switch-pair selection (output pair 
Y/ZorW/X). 


■ High voltage outputs 

■ Dual sink/source outputs 

■ Internal decoding and timing circuitry 

■ 400 mA ou;^put capability 

■ DTL/TTL compatible 

■ Inpujt clamping diodes 


schematic and connection diagrams 


Dual-1 n-Line Package 


Ouai-ln-Line Package 


OUTPUT SOURCE OUTPUT OUTPUT 
Y COllEC X W 

(SOURCE) TORS (SOURCE) (SINK) 


GND 1 and 6N0 2 are tp be used in parallel. 


Order Number DS75324J 
See Package"«>1 0 


Order Number DS75324N 
See Package 14 
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Interface 


DS75361 dual TTL-to-MOS driver 


general description 

The DS75361 is a monolithic integrated dual TTL-to- 
MOS driver interface circuit. The device accepts standard 
TTL and DTL input signals and provides high-current 
and high-voltage output levels for driving MOS circuits. 
It is used to drive address, control, and timing inputs 
for several types of MOS RAMs including the 1103 and 
MM5270 and MM5280 

The DS75361 operates from standard TTL 5V supplies 
and the MOS Vss supply in many applications. The 
device has been optimized for operation with Vcc 2 
supply voltage from 16V to 20V; however, it is designed 
for use over a much wider range of Vcc2- 


features 

■ Capable of driving high-capacitance loads 

■ Compatible with many popular MOS RAMs 

■ Vcc 2 supply voltage variable over wide range to 24V 

■ Diode-clamped inputs 

■ TTL and DTL compatible 

■ Operates from standard bipolar and MOS supplies 

■ High-speed switching 

■ Transient overdrive minimizes power dissipation 

■ Low standby power dissipation 


connection diagrams 


Duai-ln-Line Package 
Vcci Y1 Y2 Vcc: 


Dual-in>Line Package 




Order Number DS75361N 
See Package 12 


Order Number DS75361J 
See Package 9 


iS> 1C MASTER 1977 





Interface 


DS75362 dual TTL-to-MOS driver 
general description 

The DS75362 is a dual monolithic integrated TTL-to- 
MOS driver and interface circuit that accepts standard 
TTL and DTL input signals and provides high-current 
and high-voltage output levels suitable for driving MOS 
circuits. It is used to drive address, control, and timing 
inputs for several types of MOS RAMs including the 
1103. 


The DS75362 operates from the TTL 5V supply and the 
MOS Vgs and Vge supplies in many applications. This 
device has been optimized for operation with Vcc 2 
supply voltage from 16V to 20V, and with nominal 
Vcc 3 supply voltage from 3V to 4V higher than V^cz* 
However, It is designed so as to be usable over a much 
wider range of V^cz ^cca* some applications the 
Vcc 3 power supply can be eliminated by connecting the 
Vcc3 to the Vccz P*o. 

schematic and connection diagrams 


TO OTHER 
DRIVERS 


TO OTHER 
DRIVERS 



features 

• Dual positive-logic NAND TTL-to-MOS driver 

■ Versatile interface circuit for use between TTL and 
high-current, high-voltage systems 

■ Capable of driving high^capacitence loads 

■ Compatible with many popular MOS RAMs 

■ Vccz supply voltage variable over wide range to 24V 
maximum 

■ Vcc 3 supply voltage pin available 

■ Vcc 3 pio can be connected to Vccz P>o in some 
applications 

■ TTL and DTL compatible diode-clamped inputs 

■ Operates from standard bipolar and MOS supply 
voltages 

■ High-speed switching 

■ Transient overdrive minimizes power dissipation 

■ Low standby power dissipation 


Dual-ln-Line Package 



A1 Vcc 3 A2 GND 
TOP VIEW 

Order Nunnber DS75362N 
See Package 12 

Duai>ln-Lme Package 


L f T 

NC 

1 

Yt 

1 

NC 

1 

Y2 

1 

NC 

I 

Vc( 

1 


_Jt3 

k- 

I" 

_JtO 

Is 

1 


ONE OF 2 SHOWN 



A1 Vcc3 A2 
TOP VIEW . 

Order Number DS75362i 
See Package 9 
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Interface 


DS75364 dual MOS clock driver 


general description 

The DS75364 is a dual MOS driver and interface circuit 
that operates with either current source or voltage 
source Input signals. The device accepts signals from 
TTL levels or other logic systems and provides high 
current and high voltage output levels suitable for 
driving MOS circuits. It may be used to drive address, 
control and/or timing inputs for several types of MOS 
RAMs and MOS shift registers. 

The DS75364 operates from standard MOS and bipolar 
supplies, and has been optimized for operation with Vcci 
supply voltage from 12— 20V positive with respect to 
Vee/ 3nd with nominal \fcc 2 supply voltage from 3— 4V 
more positive than Vcci* However, It Is designed so as to 
be useable over a much wider range of Vqci aud Vcc2' 
In some applications "the Vcc 2 power supply can be 
eliminated by connecting the Vcc 2 P‘o to the Vcci P*o. 

Inputs of the DS75364 are referenced to the V^g ter- 
minal and contain a series current limiting resistor. The 
device will operate with either positive Input current sig- 
nals or input voltage signals which are positive with res- 
pect to VgE. In many applications the Vgg terminal is 
connected to the MOS Vqd supply of -12V to -15V 
with the inputs to be driven from TTL levels or other 
positive voltage levels. The required negative level 


shifting may be done with an external PNP transis- 
tor current source or by use of capacitive coupling and 

appropriate Input voltage pulse characteristics. 

The DS75364 is characterized for operation over the 

0°C to +70°C temperature range. 

features 

■ Versatile Interface circuit for use between TTL levels 
and level shifted high current, high voltage systems 

■ Inputs may be level shifted by use of a current source 
or capacitive coupling or driven directly by a voltage 
source 

■ Capable of driving high capacitance loads 

■ Compatible with many popular MOS RAMs and MOS 
shift registers 

■ Vcci supply voltage variable over wide range to 22V 
maximum with respect to VgE 

■ Vcc 2 pull-up supply voltage pin available 

■ Operates from standard bipolar and/or MOS supply 
voltages 

■ High-speed switching 

■ Transient overdrive minimizes power dissipation 

■ Low standby power dissipation 


connection diagrams 


Dual-In-Line Package 


Dual-1 n-Line Package 




Order Number DS75364N 
See Package 12 


Order Number DS75364J 
See Package 9 
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DS75365 quad TTL-to-MOS driver 
general description 

The DS75365 is a quad monolithic integrated TTL-to- 
MOS driver and interface circuit that accepts standard 
TTL and DTL input signals and provides high-current 
and high-voltage output levels suitable for driving MOS 
circuits. It is used to drive address, control, and tihiing 
inputs for several types of MOS R AMs including the 
1103. 


Capable of driving high-capacitance loads 

Compatible with many popular MOS RAMs 

Interchangeable with Intel 3207 

Vcc 2 supply voltage variable over wide range to 24V 
maximum 


The DS75365 operates from the TTL 5V supply and the 
MOS Vss and V 0 B supplies In many applications. This 
device has been optimized for operation with ^002 
supply vojtage from 16V to 20V, and with nominal 
Vcc 3 supply voltage from 3V to 4V higher than Vcc 2 ’ 
However, it is designed so as to be usable over a much 
wider range of \/cc 2 ^nd Vccs- some applications the 
Vcc 3 power supply can be eliminated by connecting th6 
Vcc3 fo the Vcc2 P>n- 


Vcc 3 supply voltage pin available 

Vcc 3 pin can be connected to Vcc 2 Pi*^ iP some 
applications 

TTL and DTL compatible diode-clamped inputs 

Operates from standard bipolar and MOS supply 
voltages 


features i 

■ Quad positive-logic NAND TTL-to-MOS driver 

■ Versatile interface circuit for use between TTL and 
high-current, high-voltage systems 


■ Two common enable inputs per gate-pair 

■ High-speed switching ^ 

■ Transient overdrive minimizes power dissipation 


Low standby power dissipation 


schematic and connection diagrams 


TO OTHER 
DRIVERS 


TO OTHER 
DRIVERS 



Dual-ln-Line Package 



ONE OF 4 SHOWN 


FolsitiveLofic: Y = A'E1’E2 

Order Number DS75365J 
orDS75365N 
See Package 10 or 15 
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Tel:. (408) 246-8000 Santa Clara, California 95054 


ZV2 DIGIT A/D CONVERTER SET 

LD1 10 DIGITAL A/D PROCESSOR 
LD111 ANALOG A/D PROCESSOR 
LD1 14 DIGITAL A/D PROCESSOR 

Features 

• 0.05% Accuracy (Of Reading) ±1 Count 

• Two Voltage Ranges— 1.999 V and 199.9 mV 

• Sampling Rates up to 12 Samples/Second 

• FET Input for Z|n > 1000 MQ 

• Auto-Zero Minimizes Effects of Offset, Drift and 
Temperature 

• Auto-Polarity 

• Monolithic Bipolar— PMOS Analog Circuit 

• PMOS Digital Circuit 

• Multiplexed BCD Output ^ 

• Overrange and Underrange Signals Available for Auto- 
Ranging Capability 

• TTL Compatible Outputs 

Applications 

• DVM/DPM 

• A/D Converters 

• Controllers 

• Digital Weighing Systems 

• Digital Thermometers 

• Process Control Instrumentation 

• Scientific Instrumentation 

MONOLITHIC CMOS A/D CONVERTERS 

LD130 3 DIGIT AID CONVERTER 
LD131 S'A DIGIT A/D CONVERTER 

Features 

• Accuracy of 0.1% (of reading) ±1 Count 

• Auto- Zero 

• Auto-Polarity 

• Low Power Consumption (25 mW Typical) 

• 1 mV Resolution (LD130- 1.000 V, LD 131 - 1.500 V, 
FullScale) 

• Minimum of External Components (3 Capacitors, 1 
Reference) 

• Buffered Analog Input > 1000M ^2) 

• Buffered Reference Input (Zipj > 1000M ^l) 

• Internal Clock Oscillator 

• Overrange and Underrange Signals Provided for Auto- 
ranging 

• Multiplexed BCD with Inter-Digit Blanking 

• TTL Compatible Outputs (1 Load) 

• Sampling Rates from 1 to 60 samples/second 


Description 

The monolithic LD111 analog processor contains a bipolar 
comparator, a bipolar integrating amplifier, two MOS-FET 
input unity gain amplifiers, several P-channel enhancement 
mode analog switches and the necessary level shifting 
drivers to allow the analog and digital processors to be 
directly interfaced. A wide range of conversion rates (1/3 
to 12 samples per second) as well as two voltage ranges can 
be accommodated using externally determined RC time 
constants. All amplifiers are internally compensated. 

The PMOS LD110 synchronous digital processor combines 
the counting, storage and data multiplexing functions with 
the random logic necessary to control the quantized charge- 
balancing function of the analog processor. Seventeen static 
latches store the SVa digits of BCD data as well as overrange, 
underrange and polarity information. Nine push-pull output 
buffers (capable of driving one standard TTL load each) 
provide the sign, digit strobe and multiplexed BCD data 
outputs, all of which are active high. The digit scan is an 
Interlaced format of digits 1 , 3, 2 and 4. 

The PMOS LD114 digital processor combines the counting 
storage and data multiplexing functions with the random 
logic necessary to control the quantized charge-balancing 
function of the analog processor. Seventeen static Jatches, 
in response to external control, store the 3 1/2 Digits of 
BCD data as well as underrange and polarity information. 
Ten push-pull output buffers (capable of driving one stan- 
dard TTL load) provide the clock frequency ^512, sign, 
digit strobe and multiplexed BCD data. Four data output 
format options allow the user to tailor the BCD output to 
his circuit requirements. Please see the following pages 
for greater detail. 


Applications 

• DVM/DPM 

• Digital Thermometers 

• Digital Environment Meters (Noise, Light, pH) 

• Digital Scales 

• Instrumentation 

• Controllers 

• juP Interface to Analog World 

Description { 

The LD130 and LD131 combine, in a single monolithic 
CMOS I.C., both the analog and digital subsystems of 
a 3 digit and a 3V3 digit A/D system, respectively. The 
''Quantized Feedback" conversion scheme, introduced 
by Siliconix, provides the LD130 and LD131 with an Auto- 
zero, Auto-polarity A/D system requiring only a single 
reference voltage. External parts are minimized by the 
on-chip resistors and buffer amplifiers. These high im- 
pedance input and reference buffer amplifiers eliminate 
source loading errors providing the outstanding tem- 
perature coefficient and ratio operation Inherent in this 
system. Break-before-make switch action insures that 
neither the analog input nor the reference voltage will 
be shorted to ground at any time. Please see the following 
pages for greater detail. 
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LD110/LP111/LD114 SVa DIGIT A/D CONVERTER SET 

parameters and high and low temperature limits 


ELECTRICAL CHARACTERISTICS 

All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC 
to assure conformance with specifications. 


CHARACTERISTIC 

MIN 

TYP ^ 

MAX 

UNIT 

TEST CONDITIONS, UNLESS NOTED: 

Vi = 12 V, V 2 * -12 V, Vss * 5 V 

Vref*8.2 V. Ta»25°C 

1 

N 

P 

U 

T 

f||g , Clock Frequency 


30.7 


KHz 

50% Duty Cycle 

2 

ICL Clock Input Current, Low 



-500 

mA 

VCLOCK = 0.4 V 

3 

l|(yi Input Bias Current 


4 


pA 

Ta = 25°C 

4 


40 


Ta = 70°C 

5 

NMR Normal Mode Rejection 


40 


dB 

fL = 60Hz 

6 

O 

U 

T 

P 

U 

T 

Vqli Measure/Zero Voltage, Low 



0.4 

V 

IOL=150mA 

7 

VqhI Measure/Zero Voltage, High 

2.4 



•oh = ~200 mA 

8 

V0L2 Up/Down Logic Voltage, Low 



0.4 

•OL ~ 250 mA 

9 

VdH2 Up/Down Logic Voltage, High 

2.4 



•OH = -200mA 

10 

VoH3 Anatog Comparator Voltage 

2.4 



•oh = -100 mA 

11 

VoL3 Digits, Bits, Sign Voltage 



0.4 

Iql ~ 1 -5 

12 

VOH4 Data Bits Voltage, High 

2.4 



•oh ~ -200 mA 

13 

VqHB Digits, Sign Voltage, High 

2.4 



•oh ~ -800 mA \ 

14 

S 

W 

1 

T 

C 

H 

ON Resistance, Auto Zero 
■■DSIon) Switch 


11 

50 

KU 

VAZ/in)--4.0V.ls— 50 mA 

15 

ON Resistance, Up/Down 
rDSIon) Switch 


650 

3000 

ft 

Is = 1 mA ■ 

16 

Up/Down Switch Temperature 
Coefficient 


0.20 

0.50 

%Tc 


17 

S 

U 

P 

P 

L 

Y 

!■) Supply Current 


2.2 

3.5 

mA 


18 

l2A Supply Current, LD111 


-1.8 

-3.0 

19 

l2D Supply Current, LDl 10 


-17 

-23 

20 

ISS Supply Current 


17.4 

;''24 ■! 

21 

PSRRf Power Supply Rejection Ratio, V^ 

80 

85 


dB 

22 

PSRR2 Power Supply Rejection Ratio, V 2 

60 

65 


23 

Reference Current Rejection Ratio 

35 

41 


nA/LSB 

RrEF = R2 = 100^< VlM = 2 V 


Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


LD110 IRAN LD111 CMAF 



3V2 Digit DVM (±2.000 Volts) 
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95054 




LDTSO/LDISI MONOLITHIC A/D CONVERTERS 

ELECTRICAL CHARACTERISTICS ' 

All DC parameters are 100% tested at 25® C. Lots are sample tested for AC parameters to assure conformance with 
specifications. 


CHARACTERISTIC 

MIN 

TYP 

MAX 

UNIT 

TEST CONDITIONS 

Vi = +5 V, V 2 = -5 V, VreF = 2.000 V 

Ta = 25° C. CfiviT * 0.068 juF, Cstrg * 0.1 txf 

1 

G 

E 

N 

E 

R 

A 

L 

Linearity 



0.1 

% rdg 


2 

Noise 


0.3 


LSB 

Peak-to-Peak noise apparent when going from 
one steady reading to another. 

3 

Zero T. C. 


10 


uLvre 

0<Ta<70°C 

4 

Gain T. C. 


15 


ppM/"C r 

0 < Ta < 70°C 

5 

NMR Normal Mode 
Rejection 

36 



dB 

^series ~ CC Hz, = 24 kHz 

6 

N 

P 

U 

T 

. V||\j Input Bias 

''N Current 


7 


pA 

Ta = 25°C 

7 


90 


Ta = 70°C 

8 

Vrep Input Bias 

Current 


7 


Ta = 25°C 

9 


90 


Ta=70°C 

10 

^CLK Clock Frequency 


30 . 


kHz 


11 

D.C.clK Clock Duty Cycle 

30/70 


70/30 

% 

12 

, Clock Input Current 

''NL Low 



1 

mA 

Vine = 0.25 V 

13 

, Clock Input Current 

''NH High 



1 

V,nh= 4.75 V, 

14 

0 

U 

T 

Vql All Outputs 



6.4 

V 

Iql “10 '^A 

15 

Vqh Digit Strobes 

2.4 



I OH “ AOO juA 

16 

VoH Data Bits, SIGN/UR/OF 

2.4 



I OH 

17 

S 

U 

P 

P 

L 

Y 

ll Supply Current 



6 

mA 


18 

I 2 Supply Current 



4 

19 

PSRR-j Supply Rejection 

/ 

0.6 


mV/V 

20 

PSRR 2 Supply Rejection 


1.4 


Typical values are for Design Aid Only, not guaranteed and not subject to production testing. ICBG 

APPLICATIONS 

1. Operation Over the Full Frequency Range. Any sampling ^INT should have a high insulation resistance over 

rate from 1 to 60 samples per second can be accommo- temperature (all film capacitors are suitable), 

dated by simply changing the Integrator and Oscillator 2. Supply Voltages. Minimum supply voltages for operation 

Capacitors {C|js 4 j and The Auto- Zero Capacitor are V-| = +5 V, V 2 = -S V. Maximum voltages for func- 

(Ca 2 ) should remain at 0.1 juF over the full sampling tionality are Vi = +8 V, V 2 = -8 V. It is recommended 

range. that a 0.1 juF or larger capacitor be used to bypass Vi to 

a. To find the proper value for Cqsc/ refer to the clock ground at the LD 131 when LED displays are used, 

frequency vs Cqj^ curve shown in the Typical Charac- 8. Reference Voltage. The typical LD131 application (Fig- 

teristics. The oscillator frequency and sampling rates ure 5) shows the reference voltage being developed by a 

are related by: current regulator diode-^resistor combination. This is the 

preferred method for creating stable low-voltage refer- 
Sampling Rate = gi^ ences. The temperature compensated current regulator 

b. The integrator capacitor must change as a function of electrical dual of the temperature compensated 

frequency by means of the following relationship; Zener) keeps a constant current through the series con- 

2000 nection of metal film resistor and cermet trimmer. A 

^INT — y — MF/sec typical temperature coefficient of 50 ppM/°C Is achieved 

^ , by this system — an order of magnitude improvement over 

Capacitor tolerance or type IS not critical. Ca 7 and ... . ^ ^ ^ t 

a typical low-voltage Zener (1N746, 3.3 V Zener). 


504 


© 1C MASTER 1977 



Siliconix incarpnrated 







> 

Tel: (408) 246-8000 
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7 , 66 lit o niui 95 Qb 4 


LD130/LD131 MONOLITHIC A/D CONVERTERS 

□2 Digit Strobe output Thus: 


4. Input Protection. The LD130 has protection circuitry 
at all inputs and outputs which prevent static damage by 
clamping the voltage at these pins. In rnany applications, 
such as a DMM/DVIVl, the Vjjsj or Vpgp input may have 
a high voltage source connected which Is capable of sup- 
plying destructive currents into the LD130. To prevent 
such an occurrence, a current limiting resistor should be 
placed in series with the appropriate input pin. The 1 
mA maximum current rating should be observed. A 
IM Q. resistor in series with pin 17 of the LD130 would 
offer Input protection up to a 1000 V overvoltage. 

5. Lock-Up Protection. The E204 J-FET shown in the 
typical LD130 application of Figure 1 eliminates a 
power-on lock-up mode. This condition manifests it- 
self by a constant 007 output. If the J-FET is not used, 
it may be necessary to recycle the power supplies to 
attain normal operation. The use of the E204 J-FET 
reduces the maximum allowable negative supply voltage,,. 
V 2 to - 5.5 V. . 

6 . TTL Compatibility. While both the Digit Strobe (D^, 
D 2 , D 3 ) and Data Bit (Bq, B^, B 2 , B 3 ) outputs are 
capable of driving 1 TTL load, the maximum internal 
clock stability, and thus A/D stability, is attained when 
the bit outputs sink less than 400 //A. Therefore, CMOS 
or low-power Schottky TTL decoders are preferred. 
Standard TTL loads will not contribute to A/D insta- 

X billty when an external oscillator is used. 

7. DC to DC Converter. The low power requirement of the 
LD130 makes it well suited for battery powered applica- 
tions. The converter circuit shown In Figure 2 is an 
efficient means of providing the r-5 V supply from a 4 
to 8 V V-j supply. 

8 . Range Signal Decoding — Autoranging. The ranging 
signals (overrange and underrange) are time multiplexed 
on the SIGN/UR/OR output. De-multiplexing consists 
of logically AN DING this output with either the D-j or 


Di • SIGN/UR/OR = Underrange Pujse (active high) 
when count <80 

D 2 • SIGN/UR/OR = Overrange Pulse (active high) 
when count > 999 

If either an underrange or overrange condition exists, 
the appropriate pulse will occur once each sampling 
interval during the zeroing time. This single pulse can be 
used directly to step on Autoranging circuit into the 
next range. Figure 3 shows th^ Implementation of an 
Autoranging System for the LD130. 


Vt 



DC to DC Converter 
Figure 2 

9. Ratio Operation. The high impedance reference buffer 
amplifier and Input buffer amplifier make the LD130 
very useful in ratio measurements. The ratio error curve 
is shown in the Typical Characteristics. The ratio of 
the internal scaling resistors makes the output a simple 
relationship of Vjjvj and V PE p. 


COUNT == 


V|N 

VREF 


X 2000 




3 Digit DVM (±999 mV, 5 samples/sec) 
Figure 1 


Autoranging Sy^m For LD130 
Figures 


CO 
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HIGH SPEED, POWER PERIPHERAL DRIVERS (to 1.0 A, 90 V) 

S55V01 SERIES 
S75V01 SERIES 


Features , 

• CMOS Compatible Input 

• 4 ns to to ns Propagation Delay Time 

• High Input Impedance (megohms) 

• Fan Out Greater Than 100 

• Parallel Easily 

• Free from Secondary Breakdown 

• 90 V Breakdown Voltages 

• 1.0 A Output Currents 

Absolute Maximum Ratings 
Output Current 

S55Vdl, 11, 12/S75V01,11,12 
S55V02, 21, 22/S75V02, 21, 22 



BASE IS SOLID KOVAR 





3 LEADS 

QlSZI Lmi D,A, 
0.016 (406) 


~ ao34 ^^ 


Output Voltage 

S55V01, 02/S75V01, 02 
S55V11, 21/S75V11,21 
S55V12, 22/S75V12, 22 


Input Voltage 

Storage Temperature Range 

Operating Temperature Range 
S55V01, 02, 11, 21, 12, 22 
S75V01, 02, 11, 21, 12, 22 

Pd at 25X Case Temperature 
S55V01, 11, 12/S75V01, 11, 12 
S55V02, 21, 22/S75V02, 21, 22 

Thermal Derating Factor 
S55V01, 11, 12/S75V01, 11, 12 
S55V02, 21, 22/S75V02, 21, 22 

Lead Soldering Temperature (10 s) 


15 V 

-5SX to + t50°C 


-55°C to + 150X 
OX to + 70X 


5"C/W 

30"C/W 


“ 0 043 

SEATING 6^ ■ 
PLANE 



0.188 MAX 
BOTH ENOS 


BOTTOM VIEW 

ALL DIMENSIONS IN INCHES 




V 




VoUT 

r 

fTL Inputs 
Fig. 2 
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HIGH SPEED, POWER PERIPHERAL DRIVERS (to 1.0 A, 90 V) 

S55V01 SERIES S75V01 SERIES 

ELECTRICAL CHARACTERISTICS ( 25 °C Unless Otherwise Noted) 


PARAMETER 

CONDITIONS 

S55V11, 21 
S75V11,21 

S55V01 

S75V01 

r 02 
r 02 

S55V12, 22 
S75V12, 22 

UNIT 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 



lo = 100 mA 

4.0 

2.0 


4.0 

2.0 


4.0 

2.0 



V,H 

Logical ''1" Input Voltage 

lo = 3(i0 mA 

5.0 

3.5 


5.0 

3.5 


5.0 

3.5 


V 



lo = 1,000 mA 

10.0 

6.5 


10.0 

6.5 


10.0 

6.5 





lo = 1.0 mA 


1.2 

0.8 


1.2 

0.8 


1.2 

0.8 


V,t 

Logical "0" Input Voltage 

lo == 0.1 mA 


0.8 



0.8 



0.8 


V 



lo = 0.5 fiA ' 



0 



0 



0 


I.H 

Logical "1" Input Current 

ViN = 15 V, VouT = 0 


0.01 

0.5 


0.01 

0.5 


0.01 

0.5 

fiA 

Z 

o 

> 

Output Breakdown Voltage 

lo = 100 /xA, V,N = 0 

35 



60 



90 



V 


SPECIFICATIONS FOR USE WITH CMOS (FIGS. 1 & 3) 


».L 

Logical "0" Input Current 

VjN — OV, VquT Voh 


-0.01 



-0.01 



-0.01 





lo = 100 mA V,N = 5V 


0.2 

0.25 


0.3 

0.35 


0.37 

0.45 


VoL 

Output "ON" Voltage 

lo = 300 mA V,N = 5V 


0.72 

0.9 


1.0 

1.2 


1.4 

1.7 

V 



lo=^ 1,000 mA V,N = 10V 


1.4 

2.0 


2.2 

3.0 


3.8 

4.5 


IpdO 

Propagation Delay to Logical 

lo *= 1.0 A, V,^, - 0-* 10V, Fig. 3 


4.0 

10 


4.0 

10 


4.0 

10 



"0" (Output Turn "ON") 

lo - 0.3 A, V,N = 0-> 5V, Fig. 3 


5.0 



5.0 



5.0 


ns 

tpdi 

Propagation Delay to Logical 

VouT - 0.5 V\ V,N = 1 0 OV, Fig. 3 


4.0 

10 


4.0/ 

10 


4.0 

10 

ns 


"1" (Output Turn "OFF") 

VouT - 0.5V^ V,N = 5 OV, Fig. 3 


5.0 



5.0 



5.0 




SPECIFICATIONS FOR USE WITH TTL (FIGS. 2 & 4) 


l,L Logical "0" Input Current 

V,N = 0.4 V, VouT.= Voh, Rr = 1 Kft 


4.6 



4.6 



4.6 


mA 

VoL Output "ON" Voltage 

0 o 

ii II 

CO -* 

o o 
o o 

3 3 
> > 

< < 
z z 

It II 

< < 


0.2 

0.72 

0.25 
. 0.9 


0.3 

1.0 

0.35 

1.2 


0.37 

1.4 

0.45 

1.7 

V 

tpdo Propagation Delay to Logical 
"0" (Output Turn "ON") 

V" = 10 V, Rl = 300, lo ^ 0.3A 
See Fig. 4 


8.0 



8.0 



8.0 


ns 

tpat Propagation Delay to Logical 
"1" (Output Turn "OFF") 

V^ = 10V,R, = 300,Vout^ 0.5V^ 
See Fig. 4 


5.0 



5.0 



5.0 


ns 



V,N 5 V for 300 mA “1" 
V,„ = 10 V for 1.0 A “1" 
V,N = 0 V for "0" 


Switching Time Circuit 
Rg. 3 



TTL Switching Circuit 
Rg. 4 
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Siliconix 



INTERFACE 


iconix incorporated 







Tel: (408) 246 8000 

Seme C/er^ 

i, CeTiforeie 95054 


S55V01/S75V01 SERIES HIGH SPEED, POWER PERIPHERAL DRIVERS 

APPLICATIONS 


CMOS Compatible Switch/Relay Replacement 


CMOS Switching Waveforms 



10 

B 5 

I 0 

S 15 
> 

H 5 

I ° 

I " 

3 10 


rrru 

fVouT; Vcc= 15 

I I. X u 


r 4- I I 1 — — 

iVout; Vcc = 



40 80 120 160 

t- TIME (ns) 


100 200 300 400 

t - TIME (ns) 


CMOS Compatible Relay/Solenoid Driver TTL Logic Compatible Solenoid Driver CMOS Compatible Lamp/Display Driver 


I I 

I I 





Audio Alarm 


TTL Logic Compatible LED Driver 


I I 

t I 




TTL Compatible Switch/Relay Replacement 




0 20 40 ^ 60 80 

t • TIME • (ns) 
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iliconix incorporatEd 


Tel: (408) 246-8000 Seiita Clara, CalUunna 950541 


DG300 SERIES CMOS ANALOG SWITCHES 


FOR HIGH SPEED 


FOR LOW POWER 


TTL Compatibility 

DG300 

DG301 

DG302 

DG303 

DG381 

DG387 

DG384 

DG390 

( 

toff = 130 ns (typ), 250 ns (max) 

ton = 150 ns (typ), 300 ns (max) 

1.8 mW (typ) 

CMOS Compatibility 

DG304 

DG305 

DG306 

DG307 

i 

toff = 70 ns (typ), 150 ns (max) 

ton = 110 ns (typ), 250 ns (max)^ 

I.OAtW(typ) 


COMPARE THESE SPECIFICATIONS 



SILICONIX 
DG300 Series 

Analog Devices 
75— iSeries 

Harris 

HI — Series 

Intersil 

IH — Series 

70 ns 

400 ns 

280 ns 

500 ns 

110 ns 

700 ns 

370 ns 

1000 n$ 

1 /iW 

4mW 

1.5mW 

1.5 mW 


/e 

Requirement 


The DG300 Series also offers: 

• Low Ron 

• Low Leakage 

• High off isolation 

• TTL as well as 5/15 V CMOS compatibility 

• Many different functions 



IC MASTER 1977 




















































The Master Selection Guide provides sufficient informa- 
tion to make initiai product selections, to iead you to a 
group of device numbers and manufacturers’ names, it 
enables you to find the products which are most appro- 
priate to fuifill your major requirements and then pro- 
vides data for many of the more important products. 

Ail devices that hppear in this section, both in the initial 
selection guide and in the data pages, are included in 
the Part Number and Product Indexes. These index iist- 
ings lead to the page and the line on that page where 
each device appears. 

In the Linear section over 1000 operational amplifiers are 
covered. Since there are so many devices, the opera- 
tional amplifier entries have been given special con- 
sideration. Separate lists are provided for those which 
have High Speed, High Voltage capability, Wide Band- 
width, etc. Under General Purpose, four amplifier types 
are fisted; these are the ones that the high volume manu- 
facturers indicate are the most widely used; however, 
quad amplifiers should also be considered when appro- 
priate; If you have located an op amp in a specialized 
category, you can review its characteristics by finding it 
in the Part Number or Product Indexes and looking it up 
in the Operational Amplifier Characteristics and in the 
Data Sections. 

Following the special lists, the “Operational Amplifier- 
Characteristics” listings, categorize amplifiers by input 
parameters. They are arranged in order of increasing 
"offset voltage, bias current, offset current and then 
voltage drift. The other parameters listed do not affect 
the Sequence in which the devices are presented. The 
column labeled “Comp” indicates the number of exter- 
nal components normally us^d for compensation; for 
example, “0” means no compensation is required. 

Consumer circuits such as audio amplifiers, AM, FM, 
and TV circuits as well as some digital devices (watches, 
calculators, etc.) are now covered by model number in 
the new Consumer Circuit Section. Linear devices and 
unusual circuits which do not fit elsewhere are listed 
under the heading “Cther Linear Devices.” 
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Amplifiers, Special Purpose 512 

Arrays 
Transistor 
Special 

Comparators 

Consumer Circuits 

Followers 

Cperational Amplifiers 
General Purpose 
High Cutput Current 
High Speed 
High Voltage 
Low Bias Current 
Low Drift 
Programmable 
Single Supply 
Wide Band 
Characteristics 

Phase Locked Loop Ci 

Telecommunication Ci 

Timers 


Voltage Regulators 

Fixed 

Adjustable 

562 

569 

ether Linear Devices 

571 

Detailed Product Information 
providedj)y: 


Analog Devices 

574 

Harris Semiconductor 

580 

Raytheon Semiconductor 

585 

Siliconix 

601 

The manufacturers listed above are pro- 
viding detailed information on their latest 
and most significant products. They have 
made this investment to help you. Sorne 
chose not to. 

If you want to see more data in future edi- 
tions, tell the manufacturers through their 
salesmen and distributors. 


511 


514 

515 

516 
521 
528 


rcuits 

rcuits 


529 

529 

530 

531 
531 
531 

531 

532 

532 

533 

559 

560 

561 


Master Selection Guide 


1C MASTER 


LINEAR— Amplifiers Special Pul-pose 


Special Purpose 


AC Amplifier, Quad, Single Supply 

CA3048 

t RCA 

CA3052 

RCA 

AGC/Squelch Amplifier (Gain Controlled 

Amplifier) 

LM170 

t National 

LM270 

National 

LM370 

National 

AGC Generator, for SSB receivers 

SL621C 

Plessey 

SL1621C 

Plessey 

AGC Generator (voice operated gain adjusting 
device) 

SL62X 

Plessey 

SL622C 

Plessey 

SLi620C 

Plessey 

SL1622C 

Plessey 

Amplifier, triple for active filters 


' TAA960 

Signetics 

Current Amplifier (unity gain, 100 ma Output) 

LH0002 

t National 

LH0002C 

National 

Current Amplifier (unity gain, 200 ma output) 

3563 

t Burr-Brown 

Current Ampiifier (unity gain, 300 ma output) 

MC1438 

Motorola 

MC1538 

t Motorola 

Current Amplifier (unity gain, 600 rna output) 

1016C 

DDC 

1016M 

t DDC 

HA-2630 

t Harris 

HA-2635 

Iterris (580) 

Differential Input/ Differential Output Ampiifier 
(bandwidth less than 2 MHz) 

mA730C 

Fairchild 

mA730M 

t Fairchild 

in730-1 

in 

ITT730-5 

in 

MC1590 

t Motorola 

CA3000 

t RCA 

CA3007 

t RCA 

NE515 

Signetics 

SE515 

t Signetics 

Differential/Cascode Ampiifier (dctor.f.) 

^ LM3028 

t National 

LM3053 

t National 

CA3028 

t RCA 

CA3028A 

t RCA 

CA3028B 

t RCA 

TA7045 

Toshiba 

Gated Linear Amplifier (operational amplifier) 

ZN424 

Ferranti 



Function Device 

Source 

Spseial Purposs (Cont’d) 

instrunnentation. (Differential Input, 

Independent Gain, Adjustment) (Continued) 

A08218 

t AD (571) 

AD822A 

AD (676) 

AD522B 

AD (176) 

ADS22C 

AD (576) 

AD8228 

t AD (176) 

3660J 

Burr-Brown 

3660K 

Burr-Brown 

3660S 

t Burr-Brown 

3626A 

Burr-Brown 

3626B 

Burr-Brown 

3626C 

Burr-Brown 

LH0036 

t National 

LH0036C 

National 

LH0037 

t National 

LH0037C 

National . 

Instrumentation, (Differential FET input, 

Independent Gain Adjustment) 

3670/ 

Burr-Brown 

3670K 

Burr-Brown 

3670S 

t Burr-Brown 

LF152 

t National 

LF252 

National 

LF362 

National 

Instrumentation (unity gain) 


3627 

Burr-Brown 

1 Isolation Ampiifier, Optically Coupled 

3650 

Burr-Brown 

3652 

Burr-Brown 

Log/Antiiog Amplifier (Antilog) 


1452 

DDC 

8049C 

Intersil 

Log/Antilog Amplifier, (Log) 


4127 

Burr-Brown 

1451 

DDC 

8048C 

Intersil 

TL441C 

Tl 

TL441M 

tTI 

1 Microphone/ Headphone Amplifier 

SL630C 

Plessey 

SL1630 

Plessey 

TA1066 

Toshiba 

Microphone Amplifier (for microphones in 
telephones) 

TBA830 

Siemens 

TAA970 

Signetics 

TCA980 

Signetics 

Mixer (to 200 MHz) 


S042 

Siemens 

MOS Amplifier, MOS and npn transistors, 3 
terminal 

TAA320 . 

Signetics 

TAA320A 

Signetics 

1 Operational Transconductance Ampiifier 

CA3060 

RCA 

CA3060 

t RCA 

CA3060A 

t RCA 

CA3060B 

t RCA 

CA3080 

RCA 

(Cont’d) 



Function Device 

Source 

Line 

Special Purpose (Cont’d) 

1 Operational Transconductance Amplifier 


(Continued) 



CA3080A 

t RCA 


Power Ampiifier/Switch (equivalent to an 


operational ampiifier with uncommitted 


Darlington power output transistor) , . 


Programmable Gain 



CA3094 

t RCA 

130 

CA3094A 

fRCA 


CA3094B 

t RCA 


1 Preamplifier JFET (to precede op amps and 


comparators) 



HA-2000 

t Harris 


HA-2005 

Harris 


1 Preamplifier, Precision (to precede operational 


amplifiers) 



LM121 

t National 


LM221 

National 

140 

LM321 

National 


LM121A 

t National 


LM221A 

National 


LM321A 

National 


1 Preamplifier, Temperature Controlled 


/tA727C 

Fairchild 


mA727M 

t Fairchild 


1 Preamplifier with automatic level control, for 


tape recorders 



TDA1064 

SGS 

150 

TA7055 

Toshiba 


1 Preamplifier, JFET (Impedance Converter) 


T100 

Siiiconix 


T300 

Siliconix 


R.F. Amplifier, Gated 



MC1445 

Motorola 


MC1545 

t Motorola 


Programmable Channel'Op Amp (one of 4 


input stages can be connected to single 


output) 


160 

1454C 

DDC 


1454M 

t DDC 


HA-2400 

t Harris 

(581) 

HA-2404 

Harris 

(580) 

HA-2405 

Harris 

(580) 

1 Read Amplifier/ Preamplifier (for magnetic tape 


memory systems) 



MG3467 

Motorola 


MC3468 

Motorola 


1 Front End Ampiifier, for ultrasonic or infrared 

~ 170 

remote control systems 



TDA4180 

Telefunken 


1 Single-ended Input/Output Amplifier, Triple 


1 CA3035 

RCA 


Two Wire Transmitter (Sends current signal 


over same two lines from which it is powered) 


LH0045 

t National 


LH0045C 

National 


Video, IF and RF Amplifiers 



733 

t AMD 

180 

733C 

AMD 


NE592 

AMD 


SE592 

tAMD 


(Cont’d) 




t Military Tamperature Range (-55®C to 125®C) 


i face indicates additional data is provided on the page noted. 
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Dual Differential Amplifiers (NPN) , biasing, to 
above 100 MHz (Continued) 

SE510 

f Signetkjs 

SE611 

t Signetics 

Dual Differential Amplifiers (NPN) , to 500 MHz 

U3049 

t Li thic Sys 

CA3049 

t RCA 

CA3102 

t RCA 

Dual Differential Darlington Amplifiers (NPN) 
with Diode Bias String 

CA3050 

t RCA 

CA3051 

RCA 

One Darlington PNP Pair, and One Current 

Mirror Pair with Shared 

MC1416 

Motorola 

CA3084 

RCA 

Seven NPN Transistors, Common Emitter 

SL3081 

Plessey 

CA3081 

tRQA 

SG3081 

Silicon G 

ULN-2081A 

Sprague 

Seven High Current NPN Transistors, Common 
Collector 

SL3082 

Plessey 

CA3082 

t RCA 

8G3082 

Silicon G 

ULN-2082A 

Sprague 

Seven High Current Darlingtons 


ULN-2031A 

Sprague 

ULN-2032A 

Sprague 

ULN-2033A 

Sprague 

Seven High Current, High Voltage NPN 

Darlington Amplifiers, Open Collector 

9665 

Fairchild 

9666 

Fairchild 

9667 

Fairchild 

9668 

Fairchild " 

MC1411 

Motorola 

MC1412 

Motorola 

MC1413 

Motorola 

MC1416 

Motorola 

L201 

SGS 

L202 

SGS 

L203 

SGS 

SG2001 

Silicon G 

SG2002 

Silicon G 

SG2003 

Silicon G 

SG3851 

Silicon G 

SG3852 

Silicon G 

^ SG3853 

Silicon G 

ULN-2001A 

Sprague 

ULN-2002A 

Sprague 

ULN-2003A 

Sprague 

' ULN-2004A * 

Sprague 

ULN2001 

Tl 

ULN2002 

Tl 

ULN2003 

Tl 

ULN2004 

Tl 

6ght NPN Transistors (arranged 2X4 as a 
memory driver) 

SN76303 

Tl 

(Cont’d) 



CMOS (Three p-channel and three n-channel 
enhancement MOS Transistors tested for linear 
operation) 

CA3600 t RCA 


Thyristor/Transistor Array (SCR, 
Programmable Unijunction Transistor, PNP/ , 
NPN Transistor Pair, NPN Transistor and Zener 
Diode) 

CA3097 t RCA 


Transistor/Dlode Array (Three NPN 
Transistors Two Zener Diodes and One Diode) 
CA3093 RCA 




t Military Temperature Range (-65®C to 125®C) 
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LIMEAR— Comparators 


Offset 

Bias 

Offset 

Rei^)onse 

Max. 






Voltage 

Current 

Current 

Time 

Oifferentiai 



Supply 



mv (25“C) 

(25-C) 

(25*0) 

ns 

Voltage 

Gain 

Fan Out 

Voltage 

Device 

Source 

Comparators-eingls 


0.8 

50nA 

3nA 

230 

11 

200K 


±5 to ±18 

CMP-02 

tPMI 









CMP-02E 

PMI 


600nA 

25nA 

150 

11 

200K* 


±5 to ±18 

CMP-01 . 

t PMI 









CMP-01E 

PMI 

1.0 

15mA 

1/iA 

60 

5 

1400 


-6,12 

RM710A 

Raytheon 

2.0 

IOmA 

ImA 

6.5 

6 

NA 


-5.2,6 

685L 

AMD 









685M 

tAMD 




12 

6 

NA 

5 

-6,5 

686M 

tAMD 


15mA 

3mA 

80 

5 

12.5K 


-6,12 

TL810M 

tTI 


20/tA 

3mA 

40 

5 

40K* 

10 

-3 to -12,12 

LM106 

tAMD 




- 





LM206 

AMD 









LM106 

t National 









LM206 

National 









LM106 

t Raytheon 









LM206 

Raytheon 









LM106 

tTI 

/ 








LM206 

Tl 




40* 

5 

1250 

1 

-6.12 

mA710M . 

t Fairchild 









MC1710 

t Motorola 









LM710 

f National 









M710 

t Signetics 









SG710 

t Silicon G 








; 

'\ 

710B 

t Teledyne S 








SFC2710 

tNPC 









mA710M 

tTI 




60 

5 

12^ 

1 

-6,12 

RM710 

t Raytheon 

2.8 

lOOnA 

15nA 

230 

11 

100K 


5 to ±10 

CMP-02C 

PMI 


900nA 

80nA 

150 

11 

100K 


5 to ±18 

CMP-01C 

PMI 

3.0 

50nA 

lOnA 

200 

10 

35K 


±5 to ±18 

mA734M 

fFairchlld 


lOOnA 

lOnA- 

165* 

30 

200K* 

5 

5,0 to ±15 

LM111 

tTI 




200* , 

30 

200K* 

5 

5.0 to ±15 

AD111 

fAD (579) 









AD211 

AD (579) 









mAIIIM 

fFairchlld 









111 

t Intersil 









211 

Intersil 









MLM111 

t Motorola 









MLM211 

Motorola 





> 




LM111 

t National 








LM211 

National 









SFC2111 

tNPC 









SFC2211 

NPC 









CA111 

tRCA 









CA211 

RCA 









LM111 

t Raytheon 









LM211 

Raytheon 









LM111 

t Signetics 









LM211 

Signetics 


/ ' 







SG111 

t Silicon G 









SG211 

Silicon G 









LM111 

t Teiedyne S 




■ 





LM211 

Teledyne S 




250 

30 

200K* 

5 

5,0 to ±15 

LM111 

tAMD 









LM211 

AMD 



20nA 

250* 

15 

15K 


5-15, ±5-±15 

8001M 

t Intersil 


t Military Temperature Range (~55°C to 125®C) * Typical Values 

Bold face Indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


LINEAR — Comparators (Cont’d) 


Offset 

Bias 

Offset 

Response 

Max. 






Voltage 

Current 

Current 

Time 

Differential 



Supply 



mv (asx) 

(25-C) 

(25»C) 

ns 

Voltage 

Gain 

Fan Out 

Voltage 

Device 

Source 

Comparators-Singls (Cont’d) 



5mA 

2mA* 

20 

5 

3K* 

2 

S,(-6.5-±15) 

LM161 

t National 



\ 






LM261 

National 


IOmA , 

1#iA 

12 

6 

NA 

5 

■6,5 , 

686C 

AMD 

3.5 

20mA 

5mA 

80 

5 

10K , 


-6,12 

TL510C ; 

rTI . ' ' 









TL810C 

Tl 

4.0 

50 PA 

?5PA 

200* 

30 

200K* 

5 

5,0 to ±15 

mAFIII 

t Fairchild 








LF111 

t National 



/ 






LF211 

National 


2mA 

0.5mA 

26 

5 

5K* 


5, (-6.5-±10) 

SE527 

t Signetics 


12mA 

3mA 

22 

5 

5K* 


5,(6,5-±10) 

SE529 

tSignetics 

5.0 

TO/iA 

2mA 

20 

5 

3K* 

2 

(-6,5 to ±15) 

LM361 

National 


20mA 

3mA 

14* 

5 

3K* 

4 

±5 

LM160 

t National 









LM260 

National 









LM360 

National 


25mA 

5mA 

3.5* 

' 



-8,-5.2,5 

SP750B 

Plessey 




40 

5 

40K* 

10 

-3 to -12,12 ' 

LM306 

National 









LM306 

Raytheon 

; 








LM306 

Tl 




40* 

5 

40K* 

10 

-3 to -12,12 

LM306 

AMD 






1000 

1 

-6,12 

MC1710C 

Motorola 









MC1710C 

Motorola 









LM710C 

National 









RC710 

Raytheon 









SG710C 

Silicon G 









mA710C 

Signetics 









710C 

Teledyne S 


35mA 

5mA 

48 

5 

NA 

10 

±5 

NE526 

Signetics 









SE526 

t Signetics 


,75/iA 

IOmA 

40* 

5 

750 


-6,12 

TL710M 

tTI 


lOOnA 

26nA 

200* 

10 

35K 


±5 to ±10 

/iA734C 

Fairchild 


250nA 

50nA 

250* 

15 

15K 


5-15, ±5-±15 

8001C 

Intersil 

6.0 

2mA 

0.75mA 

26 

5 

5K* 


5,(-6,5-±10) 

HE527 

Signetics 


20/iA 

5mA 

22 

5 

5K* 


5,(-6,5-±10) 

NE529 

Signetics 


60mA 

7.5M 

16* 

5 

5K* 

2 

±4.5 to ±6.5 

M760M 

t Fairchild 









AtA760C 

Fairchild 


250nA 

lOOnA 

250 

10 

15K 


±6 to ±18 

AD351J 

AD 









AD351K 

AD 







' 


AD351S 

tAD 

7.5 

250nA 

50nA 

165* 

30 

200K* 

5 

5,0 to ±15 

LM311 

■ Tl 



1 

200* 

30 

200K* 

5 

5,0 to ±15 

A0311 

AO (579) 









mA311C 

Fairchild 









311 

Intersil 









MLM311 

Motorola 









LM311 

National ^ 









SFC2311 

NPC 









‘ CA311 

RCA 









LM311 

Raytheon 









LM311 

Signetics 









SG311 

Silicon G 









LM311 

Teledyne S 


C , 


250 

301 

200K* 

5 

5,0 to ±15 

LM311 

AMD 


t Military Temperature Range (-66®C to 125®C) * Typical Values 
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LINEAR — Comparator* (Cont’d) 


Offset 
Voltage 
mv (25*0 

Bias 

Current 

(25*0 

Offset 

Current 

(25*0 

Response 

Time 

ns 

Max. 

Differeiitiai 

Voltage 

Gain 


Fan Out 

Supply 

Voltage 

D^ce 

Source 

Comparators-Single (Cont’d) 


7.5 

lOO/iA 

15mA 

40* 

5 

700 



-16,12 

TL710C 

Tl 

10.0 

150pA 

75pA 

200* 

30 

200K* ‘ 


5 

5.0 to ±15 

MF311 

Fairchild 






' \ 




LF311 

National 

Comparatora-Dual 


1.6 

15mA 

ImA 

40 

5 

1400 

/ 

1 

-6,12 

RM711A , 

t Raytheon 

2.0 

lOOnA 

25nA 

1300* 

36 

50K 



2 to 36 

LM193A 

fNatlonai 










LM193A 

tSignetics 


250nA 

50nA 

1300* 

36 

50K 



2to36 

LM293A 

National 



• 







LM393A 

National 










LM293A 

Signetics 










LM393A 

Signetics 


IOmA 

ImA 

8 

6 




-5.2,5 

687AM 

tAMD 




10 

6 




-5.2,5 

687M 

tAMD 


15mA 

3mA 

80 

5 

12.5K 



-6,12 

TL514M 

tTI 










TL820M 

tTi 


20mA 

3mA 

30* 

5 

1250 


1 

-6,12 

LM1514 

t National 




40 

5 

40K* 


10 

-3 to -12,12 

SN52506 

tTI 




40* 

^ 5 

1250 



-6,12 

MC1514 

t Motorola 










RM1614 

t Raytheon 

3.0 

lOOnA 

lOnA 

200* 

30 

200K* 


5 

5,0 to ±15 

LH2111 

tAMD 










LH2211 

AMD 










LH2111 

t National 










LH2211 

National 










LH2111 

t Signetics 










LH2211 

Signetics 




250 

30 

200K‘ 



5,0 to ±15 

1500M 

tAMD 










1500L 

AMD 


IOmA 

ImA 

8 

6 




-5.2,5' 

687AL 

AMD 




10 

6 




-5.2,5 

687L 

AMD 

3.5 

20mA 

3mA 

80 

5 

125K 



-6,12 

TL811M 

tTI 



5mA 

80 

5 

10K 



-6,12 

TL514C 

Tl 










TL820C 

Tl 


75mA 

10#tA 

40* 

5 

700 


1 

-6,12 

MC1711 

t Motorola 






760 ; 


1 

-6,12 

mA711M 

t Fairchild 










LM711 

t National 










RM711 

t Raytheon 










mA711 

t Signetics 


-- 








711B 

t Teledyne S 




60 

5 

750 


1 

-6,12 

SG711 

Silicon Q 




80 

5 

750 


1 

-6,12 

mA711M 

tTI 

4.0 

500nA 

75nA 

80* 

5 

10K 


2 

5,0 to ±15 

LM119 

tAMD 










LM219 

AMD 










LM119 

t National 










LM219 

National 










LM119 

t Signetics 










LM219 

Signetics 

5.0 

lOOnA 

25nA 

1300* 

36 

50K 



2 to 36 

LM193 

t National 










LM193 

t Signetics 




' 






LM193 

tTI 


250nA 

50nA 

1300* 

36 

50K 



2 to 36 

LM293 

National 










LM393 

National 










LM293 

Signetics ^ 





. .. 





(Cont’d) 



t Military Temperature Range (-65®C to 125®C) * Typical Values 

Bold face indicates additional data is provided on t(ie page noted. 
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MASTER SELECTION GUIDE 


LINEAR-^Comparators (Cont’d) 


Offset 
Voltage 
mv {25^0 

Bias 

Current 

(25X) 

Offset 

Current 

(25“C) 

Response 

Time 

ns 

Max. 

Differentiai 

Voltage 

Gain 

Fan Out 

Supply 

Voltage 

Device 

Source 

Comparators-pual (Cont’d) 


/ 

1 

250nA 

5pnA' 

1300* 

36 

50K 


2 to 36 

(Coni’ d) 
LM393 

Signetics 









LM293 

Ti 









LM393 

Tl 


25mA 

5fiA 

28* 

5 

40K* 

10 

-3 to -12,12 

TL506C 

TI 




30* 

5 

1000 

1 

-6,12 

LM1414 

National 




40* 

5 

1000 


■6,12 

MC1414 

Motorola 

■ 








RC1414 

Raytheon 


30/iA 

5ftA 

CO 

CO 

5 

10K 


-6,12 

TL811C 

: TI 


100mA 

15mA 

40* 

5 , 

700 

1 

-6,12 

mA711C 

Fairchild 









MC1711C 

Motorola 









SFC2711 

NPC 









LM711C 

National 





r • 




RC7t1 

Raytheon 









mA711C 

Signetics 

'' 




) 




SG711C 

Silicon G 









mA711C 

TI 









711C 

Teledyne S 




65* 

5 

700 

1 

-6,12 

HA17711 

Hitachi 

7.0 

250nA 

50nA 

1500* 

36 

25K 


2to36 

LM2903 

National 









LM2903 

Signetics 

7.5 

250nA 

50nA 

8 

CM 

30 

200K* 

5 

5,0 to ±15 

LH2311 

AMD 









LH2311 

National 









LH2311 

Signetics 




250 

30 

200K 


5,0 to ±15 

1500C 

AMD 


20mA 

5mA 

18 

6 

5K* 

10 

±5 

NE521 

Signetics 




25 

6 

5K‘ 

10 

■ ±5 

NE522 

Signetics 


IOOmA 

15mA 

40* 

5 

700 


-6,12 

TL720C 

TI 

8.0 

ImA 

0.2mA 

80* 

5 

8K 

2 

5,0 to ±15 

LM319 

AMD 









I.M319 

National 









LM319 

Signetics 

Comparatora-Quad 


2.0* 

20mA 

ImA* 

55 

5 

1.2K* 

10 

±5 

MC3430 

Motorola 









MC3431 

Motorola 




65 

5 

1.2K* 

10 

±5 

MC3432 

Motorola / 









MC3433 

Motorola 

2.0 

lOOnA 

25nA 

1300* 

36 

60K 

2 

2-36/±1-±18 

LM139A ^ 

tAMD 









LM139A 

t Intersil 









MLM139A 

t Motorola 









LM139A 

t National 









CA139A 

tRCA 









SG139A 

t Silicon G 






' 200K* 

2 

2-36/±1-±l8 

LM139A 

, Signetics 









LM139A 

t Teledyne S 


250nA 

50nA 

1300* 

36 

50K 

2 

2-36/±1-±18 

LM239A 

AMD 









LM339A 

AMD 









LM239A 

Intersil 









LM339A 

Intersil 









MLM239A 

Motorola 





A 




MLM339A 

Motorola 








CA239A 

RCA 








, ' 1 

CA339A 

RCA 






1 



LM239A 

National 








r 

\ 

LM339A^ 

National 









(Cont’d) 



t Military Temperature Range (-SS^C to tas^C) * Typical Values 
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IC MASTER 


LINEAR—Oomparators (Cont’d) 


Offset Bias Offset Rmpoiise Max. 

VolU^ Current Current Oifferemia) Supply 

im (25*0 (26“C) (25"C) ns Voltage Gain Fan Out Voltage 

Device Source 

Comparatora-Quad (Cont’d) 


2.0 250nA SOnA 1300* 38 SOK 2 2'^/±1-±18 

(Cont’d) 

SQ239A Silicon Q 

SG339A Silicon G 

200K* 2 2-36/±1-±18 

LM239A Signetics 

LM339A Signetics 

LM239A Teiedyne S 

LM339A Teiedyne S 

2.S SnA O.SnA 10 MS 36 , 2$K 2 to 36 

L161 Silicoiiix (804) 

5.0 lOOnA 25nA 1300* 36 200K* 2 2-36/dt1-±18 

j 

LM139 tAMD, 

M139M t Fairchild 

LM139 tintersii 

MLM139 t Motorola 

LM139 t Raytheon 

LM139 t National 

CA139 tRCA 

LM139 tSisn^tics 

SG139 tSaiconG 

LM139 t Teiedyne S 

LM139 tTI 

250nA 50nA 1300* 36 20pK* 2 2-36/±1-db18 

LM239 AMD 

LM339 AMD 

mA 339C Fairchild 

LM239 Intersil 

LM339 Intersil 

MLM239 Motorola 

MLM339 Motorola 

LM239 National 

LM339 National 

LM239 Raytheon 

LM339 Raytheon 

CA239 RCA 

CA339 RCA 

LM239 Sigr^ttcs 

LM339 Signetics 

SG239 Silicon G 

SG339 Silicon G 

LM239 Teiedyne S 

LM339 Teiedyne S 

LM239 Tl 

LM339 Tl 

7.0 250nA 50nA 1300* 36 SOK 2 2-36/±1-±18 

MLM2901 Motorola 

LM2901 National 

LM2901 Raytheon 

LM2901 Teiedyne S 

LM2901 Tl 

9.0 300nA 70nA 1300* 36 2-^/±1-±18 

mA 775C Fairchild 

20 500nA 3nA* 2000* Vcc 2K 1 2 to 28 

MC3302 . Motorola 

MA3302C Fairchild ^ 

RV3302 Raytheon 

MC3302 Signetics 

SG3302 Silicon G 

3302 , Teiedyne S 

' lOOnA 1300* Vcc 2K 2 5 to ±15 

LM3302 National 

Special purpose comparators (Alarm Circuits; Anaiog-Digitai Control Grcuits; Comparators, Programmable; Level Detectors; Voltage Sensors, 
etc.) are listed under LINEAR-Other Devices 

- 


t Military Tempdrature Range (~56®C to 126“ C) * Typical Values 

Bold face indicates additional data is provided on the page noted. 
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Consumer Circuits 


Consumer Circuits (Cont’d) 


MASTER SELECTION GUIDE 


Consumer Circuits (Cont’d) 


Amplifier, Hearing Aid 

MCC263 

MPS5003 

MPS5014 

OM200 

CA3078 

OM2001 

TAA370 

Micro Comp 
Micro Power ' 

Micro Power 

Panasonic 
t RCA 

Saties 

Sixties 

Amplifier. AQC/$cpJ6tch 

LS170 

t LlthicSys 

LS270 

UthlcSys. 

LS370 

LlthicSys 

LM170 

t National 

LM270 

National 

LM370 

National 

AM IF Amplifier 

LM172 

t National 

LM272 

National 

LM372 

National 

AM Receiver System 

mA720 

Fairchild 

#iA7330 

Fairchild ( 

ZN414 

Ferranti 

HA1138 , 

Hitachi 

HA1161 

Hitachi 

LM1820 

National 

CA3088 

t RCA 

CA3123 

t RCA 

TDA1046 

Siemens 

TBA651 

SOS 

NE546 

Signetic^ 

ULN-2137 

Sprague 

SN76635 

Tf 

AM/FM IF Amplifier 

mA757 

t Fairchild 

AN203 

Panasonic 

AN210 

Par^sonlc 

AN363 

Panasonic 

TAA991 

Siemens 

TA7142 

TosMba 

AM/FM IF and AF Amplifier 

TBA460 

Siemens 

AM/FM Receiver System 


M721 

Fairchild 

1M273 

National 

LM274 

National 

LM373 

National 

LM374 

National 

AN217 

Panasonic 

AN253 

Panasonic 

AN260 

Pan^nic 

AN277 

Panasonic 

SL624 

Pless^^ 

K^X401 

Micro Comp 

MCC402 

Mk^Comp 

SL437 

Pie^ 

TBA570 

Signetics 

TBA700 

Sigr^ics 

TBA670 

Tetefunken 


AM/FM/SSB Detector 

SL624C 

Plessey 

AM/SSB Detector 

8L623C 

Plessey 

Appliance Timer 

AY5-1230 

m 

AY5-1231 

61 

UCN-4105 

^ague 

Audio AmpIKier and Preamplifier, low power 

TCA210 

Si^)6tl(^ 

Audio Amplify, low power 

TBA915 

Saties 

Audio Controls. Stereo, dc operated 

TCA730 

Stoics 

TCA740 

Signetics 

CT7000 

61 

Audio Driver 

MC1385 

MotCHt^a 

MC3320 

Motorola 

MC3321 

Motorola 

Audio, Noise fMiction. Dolby 

M7300 

Fairchild 

Audio, Power Amplifier, <5 Watts 

TBA641 

Fairchild 

TBA820 

Fairchild 

HA1306 

Hitachi 

HA1310 

Hitachi 

HAt311 

Hitachi 

HA1312 

Hitachi 

HA1313 

HItacW 

' HAt314 

Hitachi ; 

HA1316 

Hitachi 

HA132S 

Hitachi 

HA1329 

Hitachi 

ITT3701 

ITT 

MC1306 

Motorola 

MC1384 

Motorola 

MC1454 

Motorola 

MC1654 

t k/totorda 

MC3360 

Motorola 

LM380 

National 

LMd^ 

Nahonal 

LM38d 

National 

LM390 

Natloiml 

AN2t4 

Panasonic 

AN215 

Pariasonic 

AN252 

Panasonic 

AN374 

Pai^isonic 

S1414 

Plessey 

SL424 

Plessey 

CA30m 

t fCA 

CA3094 

tRCA 

TAA611 

S(^ 

TBA641 

* S6S 

TBA820 

S6S 

TCA830 

^S 

NE540 

S^netk^ 

SE540 

Saties 

TCA160 • 

S^tk^ 

TCA760 

Si^ietics 

{Cont*d) 1 


1 Audio, Power Amplifier, <5 Wafts ^Continued) 

ULN-2280 / 

Sprague 

ULN-2281 

Sprague 

TCA830 

Tetefunken 

SN76000 

Tl 

SN76011 

Tl 

8N76021 

Tl 

SN76024 

Ti 

TA7083 

Toshiba 

TA7200 

Toshiba 

TA7204 

Toshiba 

Audio, Power Amplifier, 5*10 Watts 


mA706 

Fairchild 

TBA800 

FairchHd 

TBA810 

Fairchild 

HA1308 

Hitachi 

HA1317 

Hitachi 

HA1322 

Hitachi 

HA1338 

Hitachi 

HA1339 

Hitachi 

TBA810 

Hitachi 

TBA800 

ITT 

TDA2002 

Motorola 

AN272 

Panasonic 

AN315 

Panasonic 

SL415 

Plessey 

SL426 

Plessey 

TBAdOO 

Plessey 

CASIO 

RCA 

CA3131 

RCA 

CA3132 

RCA 

TBA800 

SGS 

TBA810 

S6S 

TDA2002 

S68 

TDA1004 

Signetics 

TDA800 

Tetefunken 

TBA810 

Tetefunken 

TDA1037 

Sternal^ 

SN76005 , 

Tl 

TA7201 

Toshitm 

TA7202 

Toshiba 

TA7205 

Toshiba 

Audio Power AmplHter, >10 Watts 


TCA940 

^S 

TDA2010 

SGS 

TDA2020 

SGS 

TCA940 

Tetefunken 

1 Aueffo Power Amplifier, Dual, <5 Watts 

in3713 

ITT 

LM377 

ftetional 

LM378 

Natkmal 

AN274 

Panasonic 

AN313 

Panascmic 

ULN-2274 

Bpt&gm 

ULN-2275 

Sprapje 

; ULN-22r7 


ULN-2278 

S^agt^ 

TA7203 

Todiitm 

1 Audio Power Amplifier, Dual, 5*ip Watts 

1 LM379 

Natlonai | 


t Military Temperature Range (-65®C to 125®C) 
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IC MASTER 


LINEAR^Consumer Circuits (Cont’d) 


Function Device 

Source 

Line 

Function Device 

Source 

Consumer Circuits (Cont’d) ^ 


Consumer Circuits (Cont’d) 

Audio Preamplifier 



Calculator (Continued) 


HA1406 

Hitachi 


C/CD594 

Q\ 

AN127 

Panasonic 


C/CD595 

GI 

AN136 

Panasonic 


C/CD596 

GI 

' AN262 

Panasonic 


C/CD598 

GI 

^ AN270 

Panasonic 


C/CD599 

GI 

CA3080 

RCA 


C/CD683/D 

GI 

CA3080A 

t RCA 


C/CD685/D 

GI 

TAA263 

Signetics 

10 

CFfe89 

GI 

TAA310A 

Sigrietics 


C689D 

Gi 

TAA1002 

Signetics 


HD3633 

Hitachi 

TA7063 

Toshiba 


MPS2529 

MOS 

TA7120 

Toshiba 


MK50075 

Mostek 

TA7122 

Toshiba 


MK50101 

Mostek 

TA7129 

Toshiba 


MK50102 

Mostek 

TA7136 

Toshiba 


MK50103 

Mostek 

Audio, Preamplifier with ALC 



MK50104 

Mostek 

TDA1054 

SGS 


MK50280 

Mostek 

TA7055 

Toshiba 

20 

MK50314 

Mostek 




MK50321 

Mostek 

Audio. Preamplifier, Dual 



MM5725 

Nationai 

mA739 

Fairchild , 


MM5736 

National 

mA381 

Fairchild 


MM5737 

National 

mA7305 

Fairchild 


MM5738 

National 

mA749 

t Fairchild 


MM5739 

National 

HA1451 

Hitachi 


MM5760 

National 

HA1452 

Hitachi 


MM5762 

National 

MC1303 

Motorola 


MM5763 

National 

LM1303 

National 


MM5764 

National 

LM381 

National 

30 

MM5765 

National 

LM382 

National 


MM5766 

National 

LM387 

National 


MM5767 

National 

AN215 

Panasonic 


MM5780 

National 

AN264 

Panasonic 


MM5791 

Nationai 

AN360 

Panasonic 


MM57103 

National 

AN370 

f 

Panasonic 


MM57104 

National 

CA3048 

RCA 


MN5530 

Panasonic 

CA3052 

RCA 


MN5540 

Panasonic 

NE542 

Signetics 


MN5550 

Panasonic 

LM381 

Signetics 

40 

MN5556 

Panasonic 

LM382 

Signetics 


MN5701 

Panasonic 

LM387 

Signetics 


MN5710 

Panasonic 

PA239 

Signetics 


MN5750 

Panasonic 

TCA490 

Signetics 


MN5752 

Panasonic 

ULN-2126 

Sprague 


. A4521 

Rockwell 

ULN-2231 

Sprague 


A550 

Rockwell 

SN76130 

Tl 




SN76131 

Tl 


Calculator, Display Interface, (use with printer) 

SN76149 

Ti 


C719 

GI 

TA7108 

Toshiba 

50 

Calculator, Printing 


Automotive Adaptive Sense Amplifier (one- 


C716 

GI 

shojt with peak detector adjusted shut-off 


C717 

GI 

threshold) 



C717X 

GI 

LM1815 

National 


C718 

GI , 

Automotive, Voltage Regulator 



1022 

SMC 

FA8008 

Hitachi 


Camera, Exposure Control 


FA8025 

Hitachi 


MCC100 

Micro Comp 

TCA700 

in 


MQC102 

Micro Comp 

Calculator 



MCC122 

Micro Comp 

C/CD583 

Gi 

60 

' MCC127 

Micro Comp 

C/qD586 

Gi 


MCC129 

Micro Comp 

C/CD589 

Gi 


MCC130 

Micro Comp 

C/CD593 

Gi 


MCC131 ' 

Micro Comp 

(Cont’d) 



(Cont’d) 



Line 


Function 


Device 


Source 


Consumer Circuits (Cont’d) 


70 


80 


90 


100 


110 


120 


Camera, Exposure Control (Continued) 

MCC132 Micro Comp 

MCC137 Micro Comp 

MCC580 Micro Comp 

Clock 

S140r 

AMI 

S1427A 

AMI 

S1998 

AMI 

S1998A 

AMI 

S1998B 

AMI 

S1998C 

AMI 

S2622 

AMi 

S11012 

AMI 

S1856 

AMI 

AY5-1200A 

GI 

AY5-1202A 

GI 

AY5-1203A 

GI 

AY6-1204A 

GI 

AY5-1224A 

GI 

CK3500 

GI 

7028 

Intersil 

7049 

Intersil 

7050 

Intersil 

7051 

Intersil 

SAJ300 


TAA780 

in 

C1200 

LSI Comp 

MC14440 

Motorola 

MM5218 

National 

MM5309 

National 

MM5311 

National 

MM5312 

National 

MM5313 

National 

MM5314 

National 

MM5315 

National 

MM5377 

National 

MM5378 

National 

MM5379 

National 

MM5382 

National 

MM5383 ^ 

National 

MN6070 

Panasonic 

SAA1028 

Signetics 

SAJ250 

Signetics 

Clock, Alarm Clock 

S1998 

AMI 

S1998A 

AMI 

S1998B 

AMi 

S1998C 

AMi 

S2622 

AMi 

SI 1012 

AMI 

3817 

Fairchild 

CK3000 

GI 

CK3100 

GI 

CK3200 

Gi 

CK3400 

GI 

7038 

Intersil 

MPS7111 

Micro Power 

MK50250 

Mostek 

MK50253 

Mostek 

MK50254 

Mostek 

MM5316 

National 

MM5370 

National 

(Cont’d) 


130 


140 


150 


160 


170 


180 


t Military Temperature Range to 125®C) 


Bold face indicates additional data is provided on the page noted. 
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Consumer Circuits (Cont’d) 


Consumer Circuits (Cont’d) 


Consumer Circuits (Cont’d) 


Clock, Alarm Clock (Continued) 
MM5371 

MM5375 

MM5376 

National 

National 

National 

Clock, Clock Radk) 

S1998 

AMI 

S1998A 

AMI 

S1998B 

AMI 

S1998C 

AMI 

3817 

Fairchild 

CK330d 

Gi 

MK50361 

Mostek 

MK50362 

Mostek 

MK50380 

Mostek 

MK50381 

Mostek 

FM Detector: See LINEAR-Phase Locked Loop 

Circuits and IF Amplifier/Detector belo^ 

FM IF Amplifier 

mA753 

Fairchild 

HA1150 

Hitachi 

HA1211 

Hitachi 

MC1350 

Motorola 

MC1355 

Motorola 

MC3310 

Motorola 

CA3002 

t RCA 

CA3005 

t RCA 

CA3006 

t RCA 

CA3012 

t RCA 

CA3028 

t RCA 

CA3076 

t RCA 

AN278 

Panasonic 

ULN2208 

Signetics 

ULN2209 

Signetics 

• ULN-2208 

Sprague 

ULN-2209 

Sprague 

SN76676 

Tl 

SN76678 

Tl 

FM IF Amplifier/Detector 

mA2136 

Fairchild 

mA3065 

Fairchild 

mA3075 

Fairchild 

M3089 

Fairchild 

HA1137 

Hitachi 

ITT3065 

in 

MC1351 

Motorola 

MC1356 

Motorola 

MC1375 

Motorola 

LM1351 

National 

LM1841 

National 

LM2111 

National 

LM21t3 

National 

LM273 

National 

LM274 

National 

LM373 

National 

LM374 

National 

LM3065 

National 

l1M3075 

National 

LM3089 

National 

TBAi20 

National 

TAA66t 

Plessey 

TBA120 

Plessey 

TBA750 

Plessey 

(Cont’d) 1 


FM IF Ampiifier/Detector (Continued) 

CA2111A 

t RCA 

CA3014 

t RCA 

CA3041 

RCA 

CA3042 

RCA 

CA3043 

t RCA 

CA3065 

RCA 

CA3075 

t RCA 

CA3089 

t RCA 

TDA1200 

SGS 

S041 

Siemens 

TBA120 

Siemens 

TDA1047 

Siemens 

CA3089 

Signetics 

TBA120 

Signetics 

TBA750 

Signetics 

TCA420 

Signetics 

TCA770 

Signetics 

ULN2111 

Signetics 

ULN-2111 

Sprague 

ULN-2113 

Sprague 

ULN-2129 

Sprague 

ULN-2136 

Sprague 

ULN-2289 

Sprague 

TBA120 

Telefunken 

SN76642 

Tl 

SN76643 

Tl 

SN76669 

Tl 

SN76676 

Tl 

SN76689 

Tl 

TA7028 

Toshiba 

FM. IF Amplifier, PLL, Squelch, narrow band 

SL660 

Plessey 

SL662 

Plessey 

SL664 

Plessey 

FM Muting/Tuning Point System 


HA1149 

Hitachi 

FM,RF/IF Amplifier 


AN219 

Panasonic 

CA3127 

t RCA 

TCA770 

Signetics 

FM Stereo Decoder 


XR1310 

Exar 

#tA732 

Fairchild 

/iA758 

Fairchild 

M767 

Fairchild 

mA1310 

Fairchild 

HA1115 

HHachi 

HA1120 

Hitachi 

HA1142 

Hitachi 

HA1156 

Hitachi 

HA1173 

Hitachi 

MC1304 

Motorola 

MC1305 

Motorola 

MC1307 

Motorola 

MC1310 

Motorola 

LM1304 

National 

LM1305 

National 

LM1307 

National 

LM1310 

National 

LM1800 

National 

LM1810 

National 

(Cont’d) 



FM Stereo Decoder (Continued) 



AN211 

Panasonic 


AN271 

Panasonic 


SL758 

Plessey 


SL1310 

Plessey 


CA1310 

RCA 


CA3090A 

tRCA 


CA758 

RCA 


TBA450 

Siemens 


mA758 

Signetics 


TCA290 

Signetics 


TDA1005 

Signetics 


ULN-2120 

Sprague 


ULN-2121 

Sprague 


ULN-2122 

Sprague 


ULN-2128 

Sprague 


ULN.2210 

Sprague 


ULN-2244 

Sprague 


SN76104 

Tl 


SN76105 

- Tl 


SN76110 

Tl 


SN76111 

Tl 


SN76113 

Tl 


SN76115 

Tl 


SN76116 

Tl 


TA7154 

Toshiba 


TA7156 

Toshiba 


TA7169 

Toshiba 

FM Tuner 




TDA1062 

Telefunken 

Four Channel Sound 



mA1312 

Fairchild 


HA1327 

Hitachi 


HA1328 

Hitachi 


HA1333 

Hitachi 


HA1334 

Hitachi 


MC1312 

Motorola 


MC1314 

Motorola 


MC1315 

Motorola 


QSi5022 

Panasonic 


TA7117 

Toshiba 

Games, T.V. 




AY3-8500 

GI 


AY3-8600 

GI 


AY3-8710 



AY3-8720 

Gi 


AY3-8800 

GI ' 


MPS7100 

MOS 


LM1889 

National 


MM53104 

National 


MM57100 

National 


MM57105 

National 


SN76400 

Tl 


SN76401 

Tl 


SN76402 

Tl 


SN76423 

Tl 


SN76425 

Tl 


SN76426 

Tl 


SN76427 

Tl 


SN76428 

Tl 


SN76450 

Tl 


SN76480 

Tl 



t Military Temperature Range (-55®C to 125®C) 
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IC MASTER 


LINEAR— Consumsr Circuits (Cont’d) 


Function ' Device 

Source 

Line 

Consumer Circuits (Cont’d) 

120 

RF Deteetpr/VIdeo Amplifier (Continued) 


SL511 

Piessey 


CA3068 

RCA 


Servo Driver 



NE543 

Signetics 


NE544 

Signetics 


Sonar Transceiver 



LM1812 

National 


Speedometer Circuit 



SAY115 

in 

130 

SSB Detector 



SL623 

Piessey 


Synthesizers, See Linear - Phase Locked 


Loop/Synthesizer Circuits 



Switches, Capacitance or Touch sfensing 


89260 

AMI (411) 


88261 

AMI (411) 


89262 

AMI 



(406^11) 


88263 

AMI (411) 


88264 

AMI (411) 

140 

89265 

AMI (411) 


8M86 

AMI (406) 


SAS560 

Siemens 


SAS570 

Siemens 


SAS580 

Siemens 


SAS590 

Siemens 


TCA205 

Siemens 


SAS660 

Telefunken 


SAS670 

Telefunken 


SAS6600 

Telefunken 

150 

SAS6610 

Telefunken 


SAS6700 

Telefunken 


SAS6710 

Telefunken 


U113 

Telefunken 


Tachometer Circuit 

A 


LM2907 

National 


LM2917 

National 


AN603 

Panasonic 


SN76810 

Tl 


1 Telephone, See Linear - Teiecommuhication 

160 

Circuits 



Transmitter, AM /CW/ Pulse 



LP2000 

Lrthlc Sys 


LP2001 

LIthIc Sys 


Transmitter/Receiver, AM 



LP2700 

LithIcSys 


Tuning Voltage Stabilizer, for 

use with variable 


capacitance diodes 



TAA550 

Signetics 


TCA530 

Signetics 

170 

TCA750 

Signetics 


TAA550 

SGS 


T.V. AR System 



mA3064 

t Fairchild 


^ HA1108 

Hitachi 


HA1126 

Hitachi 


in3064 

tin 


MC1364 

Motorola 


(Cont’d) 




Function 


Device 


Source 


Line 


Function 


Device 


Source 


Line 


Consumer Circuits (Cont’d) 


Ground Fault Interrupter 


mA7390 

Fairchild 

MC3425 

Motorola 

MC3426 

Motorola 

LM1850 

National 

Motor Speed Regulator 


mA7391 

Fairchild 

MCC140 

Micro Comp 

LM1815 

National 

SL440 

Piessey 

TCA900 

SGS 

TCA910 

SGS 

TDA1003 

Signetics 

Motor, Stopping Motor Drive 


SAA1027 

Signetics 

Music, Electronic Piano Keyboard Interface 

AY1-1320 

Gi 

Music. See Organ Circuits 

Organ, Arpeggio, Chord and Bass 
Accompaniment Generator 


M2j51 

SGS 

Organ, Chord Generator 


AY5-1317A 

GI 

S163 

Siemens 

Organ, Delay Circuit 


TCA350 

in 

SAD512 

Reticon 

SAD1024 

Reticon 

Organ, Electronic Attenuator 


MC3340 

Motorola 

CA3080 

RCA 

CA3080A t RCA 

Organ, Frequency Divider, 4 Stage 


AY1-5051 

Gi 

Organ, Frequency Divider, 5 Stage 


AY1-6721/5 

Gi 

Organ, Frequency Divider, 6 Stage 


S10129 

AMI 

S10130 

AMI 

S10131 

AMI 

AY1-1006 

GI 

AY1-2006 

GI 

AY1-6721/6 

Gi 

HD3111 

Hitachi 

MM5554 

National 

Organ, Frequency Divider, 7 Stage 


S2193 

AMI 

AY1-1007B 

GI 

AY1-5050 

Gi 

in3715 

in 

in547 

ATT 

MC1302 

Motorola 

HBF4737 

SGS 

SAJ210 

SGS 

SAJ410 

Siemens 

SAJ1 10 

Signetics 


Organ. Frequency Generator 
S2555 
(Cont’d) 


AMI 


Consumer Circuits (Cont’d) 


10 


20 


30 


40 


50 


Organ. Frequency Generator (Continued) 

S2556 

AMI 

AY1-0212 

Gi 

TCA430 . 

in 

MM5555 

National 

MM5556 

National 

MM5832 

National 

MM5833 

National 

M081 

SGS 

M082 

SGS 

M087 

SGS 

SAJ205 

Siemens 

Organ, Gate for Key Contact 


TDA0470 , 

in 

H629 

SGS 

H632 

SGS 

Organ, Latch Pedal Sustain 


M147 

SGS 

Organ, Priority Latching Network 


AY1-1313 

Gi 

Organ, Rhythm Circuit 


S2566 

AMI 

S2567 

AMI 

S8890 

AMI 

S9660 

AMI 

AY5-1315 

Gi 

MM6871 

National 

M252 

SGS 

M253 

SGS 

M254 

SGS 

M255 

SGS 

Organ, Top Octave Generator 


S50240 

AMI 

S50241 

AMI 

S50242 

AMI 

AY3-0214 

Gi 

AY3-0215 

Gi 

AY3^216 

Gi 

MK50240 

Mostek 

MK50241 

Mostek 

MK50242 

Mostek 

MM5891 

National 

Radio Receiver. Noise Inverter for car radios 

TDA1068 

Telefunken 

Radio. Receiver. Counter/Dispiay 


AY5-8100 

GI 

AY5-8110 

GI 

AY5-8112 

Gi 

Remote Control Transmitters, Receivers see 

T.V. Remote Control 


RF Amplifier/Mixer 


CA3005 

t RCA 

CA3006 

t RCA 

CA3049 

t RCA 

CA3127 

t RCA 

LA3049 

t LIthIc Sys 

SD6000 

Signetics 

RF Detector/Video Amplifier 


SL510 

Piessey 

(Cont’d) 



60 


70 


90 


100 


110 


t Military Temperature Range (“55®C to 125‘’C) 


Bold face Indicates additional data Is provided on the page noted. 
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LINEAR— Consumer Circuits (Cont’d) 


Consumsr Circuits (Cont’d) 


T.V. AFT System ((Continued) 


LM3064 

National, 

AN220 

Panasonic 

AN221 1 

Panasonic 

AN222 

Panasonic 

AN320 

Panasonic 

ANd25 

Panasonic 

AN326 

Panasonic 

CA3044 

t RCA 

CA3064 

t RCA 

CA313^ 

RCA 

ULN-2264 

Sprague 

SN76565 

Tl 

TA7060 

Toshiba 

TA7070 

Toshiba 

T.V. Camera Sync. Generator 


3262A 

FairchHd 

3262B 

Fairchild 

ZNA103E 

Ferranti 

HSUB0525 

Hughes 

MM4320 

t National 

MM5320 

National 

MM5321 

National 

MN6060 

Panasonic 

T.V. Channel Display 


AY5-8300' 

Gi 

AY5-8301 

Gl 

T.V. Channel Display with Time 


AY6-8310 \ 

Gi 

AY6-8311 

Gl 

AY6-8321 

GI 

AY5-8322 

Gl 

AY5-8324 

Gi 

AY5-8320 

Gl 

MM5841 

National 

T.V. Channel Selection 


SAS560 

Siemens 

SAS570 

Siemens 

SAS580 

Siemens 

SAS590 

Siemens 

TDA2620 

SIgnetics 

TDA2630 

SIgnetics 

TDA2631 

SIgnetics 

ML231 

Tl 

ML232 

Tl 

SN76701 

Tl 

SN76702 

Tl 

SN76710 

Tl 

SN76721 

Tl 

SN76727 

Tl 

TM4357 

Toshiba 

T.V. Chroma Circuits 


AtA746 

Fairchild 

ftMQO 

Fairchild 

M781 

Fairchild 

mA787 

Fairchild 

#tA788 

Fairchild 

M3067 

Fairchild 

TAA630 

Fairchild 

TBA510 

FaircNId 

TBA520 

Fairchild 

(Cont’d) 



1 Function Device 

Source 

Line 

Gontumcr Circuit* (Cont’d) 


T.V. Chroma Circuits (Continued) 



TBA540 

Fairchild 


TBA660 

Fairchild 


TBA990 

Fairchild 


TDA2510 

Fairchild 


TDA2521 

Fairchild 


HA1153 

Hitachi 

70 

HA1157 

Hitachi 


HA1158 

Hitachi 


HA1177 

Hitachi 


MC1323 

Motorola 


MC1324 

Motorola 


MC1326 

Motorola 


MC1327 

Motorola 


MC132| 

Motorola 


MC1329 

Motorola 


MC1370 

Motorola 

80 

MC1371 

Motorola 


MC1398, 

Motorola 


MC1399 

Motorola 


LM746 

National 


LM1826 

National 


LM1848 

National 


LM3067 

National 


LM3070 

National 


tM3071 

National 


LM3126 

National 

90 

TBA510 

National 


TBA530 

National 


TBA540 

National 


TBA560 

National 


TBA990 

National 


AN225 

Panasonic 


AN227 

Panasonic 


AN234 

Panasonic 


AN235 

Panasonic 


AN236 

Panasonic 

100 

AN237 

Panasonic 


AN242 

Panasonic 


AN288 

Panasonic 


AN289 

Panasonic 


AN342 

Panasonic 


AN343 

Panasonic 


AN380 

Pana^ic 


SL901 

Plessey 


SL917 

Pies^ 


SL1327 

Plessey, 

110 

TBA520 

Plessey 


TBA630 

Plessey 


TBA540 

Plessey 


TBA560 

Plessey 


TBA990 

Plessey 


TCA800 

, Plessey 


CA1398 

RCA 


CA3066 

RCA 


CA3067 

RCA 


CA3070 

RCA 

120 

CA3071 

RCA 


CA3072 

RCA 


CA3121 

RCA 


CA3125 

RCA 


CA3126 

RCA 


CA3128 

RCA 


(Confd) 




Consumer Cirbuits (Cont’d) 


T.V. Chroma Circuits (Continued) 
(Continued) 


CA3137 

RCA 

CA3143 

RCA 

CA3144 

RCA 

CA3170 

RCA 

TAA6301 

Siemens 

TAA630 

SIgnetics 

TBA327 

Bignetkjs 

TBA395 

SIgnetics ' 

TBA396 

SIgnetics 

TBA500 

SIgnetics 

TBA510 

SIgnetics 

TBA520 

Signetics 

TBA530 

SIgnetics 

TBA540 

Signetics 

TBA550 

Signetics 

TBA560 

Signetics 

TBA990 

Signetics 

TCA640 

Signetics 

TCA650 

Signetics 

TCA660 

Signetics 

TCA800 

Signetics 

TDA2600 

Signetics 

TDA2510 

Signetics 

TDA2520 

Signetics / 

TDA2522 

Signetics 

TDA2660 

Signetics 

ULN-2114 

Sprague 

ULN-2124 

Sprague 

ULN-2127 

Sprague 

ULN-2224 

Sprague 

ULN-2228 

Sprague 

ULN-2269 

Sprague 

ULN-2298 

Sprague 

TBA520 

Telefunken 

TBA530 

Telefunken 

TBA640 

Telefunken 

TBA560 

Telefunken 

TBA990 

Telefunken 

TDA2140 

Telefunken 

TDA2150 

Telefunken 

TDA2160 

Telefunken 

8N76242 

Tl 

SN76243 

Tl 

SN76246 

Tl 

SN76267 

Tl 

SN76298 

Tl 

TA7063 

Toshiba 

TA7102 

Toshiba 

TA7103 

Toshiba 

TA7141 

Toshiba 

TA7150 

Toshiba ^ ; 

TA7161 

Toshiba 

' TA7168 

Toshiba 

^ TA7169 

Toshiba 

T.V. Color Bar Generator 


MM5332 

National 

T.V. Convergence Circuit 


HA1146 

Hitachi ^ 

HA1147 

Hitachi 

HA1148 

Hitachi 


t Military Temperature Range (-55®C to 125®Cy 
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1C MASTER 

LINEAR — Comumtr Circuits (Cont’d) 


Consumsr Circuits (Cont’d) 


T.V. Games, see Games, TV. I 

T.V. Horizontal Processor 


mA1391 

FairchUd 

mA1394 

Fairchild 

TBA920 

Fairchild 

HA1160 

Hitachi 

iTT3710 


TDA9400 

ITT 

TDA9500 

ITT 

MC1391 

Motorola 

MC1394 

Motorola 

LM1391 

National 

LM1394 

National 

TBA920 

National 

SL451 

Piessey 

TBA920 

Piessey 

TBA940 

Piessey 

TBA950 

Piessey 

CA139i 

RCA 

CA1394 

RCA 

CA3147 

RCA 

CA920 

RCA 

' TBA720A 

Signetics 

TBA920 

Signetics 

TDA2571 

Signetics 

TDA2581 

Signetics 

TDA2590 

Signetics 

SN76525 

Ti 

TA7151 

Toshiba 

T.V. Horizontal & Vertical Processor 

AN202 

Panasonic 

AN232 

Panasonic 

AN332 

Panasonic 

AN334 

Panasonic 

TCA511 

SGS 

T.V. Picture Sharpness 


TA7126 

Toshiba 

T.V. Remote Control 


AY5-8410 

Gi 

AY5-8411 

Gi 

AY5-8420 

Gi 

AY5-8450 

GI 

AY5-8460 

GI 

AY5-8461 

GI 

SAAld24 

GI 

SAA1025 

Gi 

SAA1024 

ITT 

SAA1025 

mr 

MC14422 

Motorola 

MC6525 

Motorola 

MC6626 

Motorola 

LM1812 

National 

CA3035 

t RCA 

M1024 

SGS , 

M1025 

SGS 

SAB2000 

Teiefunken 

SAB2010 

Teiefunken 

SAB2020 

Teiefunken 

SN76730 

TI 

TM4500 

Toshiba 


Function Device 

Source 

Consumur Circuit* (Cont’d) 


T.V. Signal Processor (Jungle Circuit) 

HA1155 

Hitachi 

HA1159 

Hitachi 

HA1180 

Hitachi 

MC1344 

Motorola 

LM1845 

National 

AN228 

Panasonic 

AN229 

Panasonic 

AN230 

Panasonic 

AN231 

Panasonic 

AN249 

Panasonic 

AN328 

Panasonic 

AN331 

Panasonic 

AN349 

Panasonic 

AN350 

Panasonic 

TBA550 

Piessey 

CA3120 

RCA 

CA3142 

RCA 

TBA31*t 

SGS 

TBA550 

Signetics 

TBA890 

Signetics 

TBA900 

Signetics 

ULN-2125 

Sprague 

SN76524 

Ti 

SN76544 

TI 

SN76545 

Ti 

TV. Sound Circuit 


mA3065 

Fairchild 

HA1124 

Hitachi 

HA1126 

Hitachi 

HA1154 

Hitachi 

in3066 

in 

ITT3701 

ITT 

MC1331 

Motorola 

MC1351 

Motorola 

MC1357 

Motorola 

MC1358 

Motorola 

LM1351 

National 

LM1808 

National 

LM2111 

National 

LM3065 

National 

TBA120 

National 

AN239 

Panasonic 

AN206 

Panasonic 

AN240 

Panasonic 

AN241 

Panasonic 

AN255 

Panasonic 

AN341 

Panasonic 

AN340 

Panasonic 

TAA570 

Piessey 

TAA661 

Piessey 

TBA120 

Piessey 

SBA750 

Piessey 

SL437 

Piessey 

CA2111 

t RCA 

CA3041 

RCA , 

CA3042 

RCA 

CA3043 

t RCA 

CA3065 

RCA 

CA3075 

t RCA 

CA3134 

RCA 

TDA1190 

SGS 

TBA120 

Siemens 

(Cont’d) 



Function Device 

Source 

Line 

Comumer Circuit* (Cont’d) 


T.V. Sound Circuit (Continued) 



TBA120 

Signetics 


TBA750 

Signetics 


TDA2610 

Signetics 

130 

ULN2111 

Signetics 


ULN-2111 

Sprague 


ULN-2165 

Sprague 


ULN-2211 

Sprague 


ULN-2212 

Sprague 


TBA120 

Teiefunken 


SN76643 

Ti 


SN76651 

Ti 


SN76660 

TI 


SN76665 

TI 

140 

SN76666 

TI 


SN76688 

Ti 


TA7051 

Toshiba 


TA7071 

Toshiba 


TA7072 

Toshiba 


TA7073 

Toshiba 


TA7130 

Toshiba 


TA7146 

Toshiba 


T.V. Tone Control 



TA7125 

Toshiba 

150 

TV. Touch Tuner 



ML231 

Piessey 


ML232 

Piessey 


ML236 

Piessey 


ML237 

Piessey 


ML238 

Piessey 


ML239 

Piessey 


TDA2620 

Signetics 


TDA2630 

Signetics 


TDA2631 

Signetics 

160 

SAS660 

Teiefunken 


SAS670 

Teiefunken 


T.V. Tuning indicator 



AY3-8330 

Gi 


TV. Tuning System 



OMEGA 

GI 


T.V. Vertical Deflection 



TDA1170 

Fairchild 


AN232 

Panasonic' 


AN332 

Panasonic 

170 

AN334 

Panasonic 


TDA2600 

Signetics 


TDA1170 

SOS 


TDA1270 

SGS 


TA7152 

Toshiba 


TA7166 

Toshiba 


TV. Video Circuits 



TBA970 

Fairchild 


HA1144 

Hitachi 


HA1152 

Hitachi 

180 

ITT1330 \ 

in 


ITT1352 

in 


TCA270 

in 


MC1330 

Motorola 


MC1331 

Motorola 


MC1349 

Motorola 


MC1350 

Motorola 


(Cont’d) 




t Military Temperature Range (~55®C to 125®C) 
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LINEAR — Consumer Cirpuits (Cont’d) 


Function Device 

Source 

Line 

Function 

Device 

Source 

Line 

Function Device 

Source 


Line 

CoiMumsr Circuits (Cont’d) 


Consumer Circuits (Cont’d) 


Consumer Circuits (Cont’d) 


T.V. Video Circuits (Continued) 



Watch (Continued) 



Watch (Continued) (Continued) 




MC1352 

Mot^ola 



MD4111 

Hitachi 


SY5001 

Synertek 


130 

LM1807 

LM1889 

TBA440 

National 

National 

National 



HD4205 

256 

286 

Hitachi 

Hughes 

Hughes 


SY5002 

Synertek 






Watch, Stopwatch 

MM5865 

National 



AN239 

Panasonic , 



292 

Hughes 

70 

(801) 


AN245 

Panasonic 



293 

Hughes 


DF213 

Silicoiiix 


AN247 

Panasonic 



298 

» Hughes 


DF214 

Silteontx 

(601) 


AN248 

Panasonic 

10 


300 

Hughes 






AN349 

Panasonic 



306 

Hughes / 






AN350 

Panasonic 



313 

Hughes 






SL437 

Plessey 



318 

Hughes 






SL466 

Piessey 



325 

Hughes 






SL457 

Plessey 



350 

Hughes 






TBA440 

Plessey 



352 

Hughes 






TCA270 

Piessey 



353 

Hughes 

80 





TDA440 

Piessey 



354 

Hughes 






CA270 

RCA 



362 

Hughes 






CA1352 

RCA 

20 


37i 

Hughes 






MC1353 

Motorola 



372 

Hughes 






CA3068 

RCA 



5810 

Intel 






TBA1440 

Siemens 



7046 

Intersil 






TBA1441 

Siemens 



7047 

Intersil 






TBA440 

Signetics 



7200 

Intersil 






TBA1440 

Signetics 



7202 

Intersil 






TCA270 

Signetics 



7203 

Intersil 

90 





TCA540 

Signetics 



7204 

Intersil 






TDA2540 

Signetics 



7205 

Intersil 






TDA2541 

Signetics 

30 


7210 

Intersil 






TDA440 

SGS 



7214 

Intersil 






TDA440 

Telefunken 



TAC8eO 

ITT 






TDA4400 

Teiefunken 



LMC613d 

Litronix 






TDA4410 

Telefunken 



7146 

Micro Power 






SN76600 

Tl 



7155 

Micro Power 






SN76644 

TI 



7175 

Micro Power 




- 


SN76650 

Tl 



MK50440 

Mostek 

100 





TA7069 

Toshiba 



MC14440 

Motorola 






TA7074 

Toshiba 



MM58104 

National 






TA7076 

Toshlt)a 

40 


MM58115 

National 






TA7124 

Toshiba 



MM58117 

National 






fA7145 

Toshiba^ 



MM58118 

National 






TA7147 

Toshiba 



MM58119 

National 






TA7162 

Toshiba 



MM58120 

National 






TA7175 

Toshiba 



MM5829 

MM5860 

National 

National 






Video Tape Recorder 

Panasonic 

Panasonic 



110 





MM58601 

MM5880 

National 

National 

National 

AN301 

AN302 

MM58801 

AN^ 

AN304 

Panasonic 

Panasonic 

50 


MM5882 

National 







MM5885 

~ National 






AN305 

AN316 

Panasonic ^ 
Panasonic 



M^5886 

National 








MM5890 

National 






AN605 

Panasonic 



5024) 

Nortec 






Watch 




MN6050 

Panasonic 






S11011 

AMi 



MN6051 

Panasonic 






Sim 

AMI 



MN607P 

Panasonic 

120 





S1424A 

AMi 



MM6090 

Panasonic 






S1427A 

AMi 



MS680 

Ragen 






HDb4821 

Harris 



MS681 

Ragen 


^ j 




HD04822 

Harris 

60 


MS682 

Ragen 






HD04823 

Harris 



MS683 

Ragen 






HDO4830 

Harris 



DF211 

SiHconix (601) 






HD04831 

Harris 



SCL5430 

sss 






(Cont’d) 




(Cont’d) 



- 





t Military Temperature Range (-66®C to 125®C) 
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IC MASTER 



LINEAR— Followers 


Bias 

Current 

na25X 

Offset 
Voltage 
mv 25®C 

Voltage 

Drift 

MV/*C 

Unity Gain 
Bandwidth 
min 

III 

Output 

v@ma 

Supply 

Range 

Comments 

Device 

Source 

Followers 

, 

0.1 

10 

25* 

100* 

1000 

9@90 

d:5tOdr20 

Fast Follower 

LH0033 

t National 

0.15 

20 

25* 

100* 

1000 

9@90 

:1:5 to ±20 

Fast Follower 

LH0033C 

National 

0.2 

25 

300* 

200* 

2000 

10 @200 

±5 to ±20 

Very Fast Follower 

LH0063 

t National 


50 

300* 

200* 

2000 

10 @200 

±5 to ±20 

Very Fast Follower 

LH0063C 

National 

1.0 

10.0 


— 

4* 

12@2 

±5 to ±18 

Follower 

TCA410A 

Signetics 

2.0* 

50 

300* 

300* 

2000 

10 @200 

±5 to ±20 

Gain 0.094 (50 ohm) 

3553 

t Burr-Brown 

3 

4.0 

6* 

12* 

30* 

10@1 

±5 to ±18 

Follower, replaces 102 

SG210 

Silicon G 




20* 

30* 

10 @ 1 

±S to ±18 

Follower, replaces 102 

LM210 

AMD 









MLM210 

Motorola 








'' 

LM210 

National 








Dual 210 Follower 

LH2210 

National 



10* 

20* 

30* 

10@1 

±5 to ±18 

Follower, replaces 102 

110 

t Intersil 









210 

Intersil 



12* 

12* 

30* 

10@1i 

±5 to ±18' 

Follower, replaces 102 

SG1 10 

t Silicon G 




20* 

30* 

10@1 

±5 to ±18 

Follower, replaces 102 

LM110 

tAMD 









mAIIOM 

t Fairchild 









MLM110 

t Motorola 









LM110 

t National 








Dual 110 Follower 

LH2110 

t National 


10.0 

— 

— 

4* 

12@2 

±5 to ±18 

Follower 

TCA410B/D 

Signetics 

7 

7.5 

10* 

12* 

30* 

id@i 

±5 to ±18 

Follower, replaces 102 

SG310 

Silicon G 




20* 

30* 

10 @1 

±5 to ±18 

Follower, replaces 102 

LM310 

AMD 




, 





mA310C 

Fairchild 









310 

Intersil 









MLM310 

Motorola 









LM310 

National 








Dual 310 Follower 

LH2310 

National 

10 

5.0 

6* 

8* 

10* 

10 @1 

±15 

Follower 

SG102 

t Silicon G 




10* 

10* 

10 @1.25 

±12 to ±18 

Follower 

LM102 

t National 




— 

— 

10 @1.25 

±15 

Follower 

mA102M 

t Fairchild 









102 

-t Intersil 

15 

10.0 

15* 

8* 

10* 

10@1 

±15 

Follower 

SG202 

Silicon G 




10* 

10* 

10 @1.25 

±12 to ±18 

Follower 

LM202 

National 




^ — 

— 

10 @1.25 

±15 

Follower 

202 

Intersil 

30 

15.0 

20* 

8* 

10* 

10@1 

±15 

Follower 

SG302 " 

Silicon G 




10* 

10* 

10 @1.25 

±12 to ±18 

Follower 

LM302 

National 




— 

— 

10 @1.25 

±15 

Follower 

AtA302C 

Fairchild 








1 

302 

Intersil 


t Military Temperature Range (-55°C to 125°C) * Typical Values ' 

Bold face indicates iulditionai data is provided on the page noted. 
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MASTER SELECTION GUIDE 


LINEAR— Operational Amplifiera 


Function Device 

Source 

Line 

Function Device Source 

Line 

ma ^'V> 

Device 

Source 

Line 

General Purpose 


^General Purpose (Cont’d) 


High Output Current 

80 

The 101A series consists of the 101A' (-56®C 


FET Input. Bipolar/ JFET available in standard 


2000 @30 




to 125X) , the 201A (-25‘’C to 85“C) and 


(155), wideband (156) and uncompensated 



3572A 



the 301 (0®C to TO^C) . These units require an 


(157) versions, premium performance (A 

70 





external compensation capacitor which permits 


suffix) , and various temperature ranges (155, 


1100 @11 




the bandwidth to be optimized for particular 
applications. 


255, 355, etc) (Continued) 

MP155 Fairchild 


833-21 

Beckman 


LMIOIA^ 

AMD 


LF155 Intersil 



LH0021 

t National 


AD101A 

AD (575) 


LF155 Motorola 


1000 @ 30 




mAIOIA 

Fairchild 

10 

LF155 National 



3571A 

Burr-Brown 


101A 

inters!) 


PM155 PMI 






MLM101A 

Motorola 




1000 @ 10 




LM101A 

National 


LF155 Raytheon 



833-21C 

Beckman 


CA101A 

RCA 


LF155 Tl 



LH0021C 

National 

90 

LM101A 

Raytheon 




500 @ 10 




SG101A 

Silicon G 













LH0061 

t National 


LM101A 

Siliconix 














LH0061C 

National 


LM101A 

LM101A 

Teledyne S 

Tl 


' 



LH0061 

t Tl 


TA7506 

Toshiba 

20 




LH0061C 

Tl 


The performance of the 741 series is similar to 




200 @ 10 




the 101. These units include internal 





mA759 

t Fairchild 


compensation to make the device stable and 


/ 



mA759C 

Fairchild 


to eliminate the need for an external capacitor. 








741 

AMD 




130 @ 13 




‘ A0741 

AO (575) 





LH0041 

t National 

100 

mA741 

Fai;child 





LH0041C^ 

National 


HA17741 

Hitachi 




100 @ 10 




741 

Intersil 





LH0p03 

National 


ITT741 

ITT 

30 













825 

Beckman 


MC1741 

Motorola 








LM741 

National , 




100 @~ 




SFC2741 

NPC 





CA3094 

RCA 


PM741 

PMI 




75 @ 145 




SSS741 

PMI 





3583 

Burr-Brown 


GA741 

RCA 








RC741 

Raytheon 




60 @30 




TBA221 

Siemens 





3580J 

Burr-Brown 

110 

SG741 

Silicon G 




50 @ 10 




mA741 

Signetics 

40 




3554A 

Burr-Brown 


TL1741 

Telefunken 





3554B 

Burr-Brown 


mA741 

Tl 





3654S 

Burr-Brown 


TA7504 

Toshiba 














1430 

Teledyne P 


Dual Amplifiers. The 1458 (0D>C to 70D>C) 








and the 1558 (-55D>C to 125D>C) offer 


' ' ’ 


50 @ 5 




approximately the same performance as the 





LH0p05 

National 


741. Compensation is built in. 






LH0005A 

t National 


1458 

AMD 








XR1458 

Exar 




47 @ 14 




/iA1458 

Fairchild 

50 




LH0020 

t National 

120 

MC1458 

Motorola 





LH0020C 

National 


LM1458 

National 


- .1 


40 @4 


• ' j 


PM1458 

PMI 





LH0005C 

National 


SSS1458 

PMI 


- ' V 






CA1458 

RCA 




38@11 




RC1458 

Raytheon 





CA3033A 

t RCA 


MC1458 

S)gnetics 





CA3047A 

RCA 


SG1458 

Silicon G 




30@70 


N 


1458 

Teledyne S 




3581J 

Burr-Brown 


MC1458 ^ 

Tl 

60 







FET Input. Bipolar/ JFET available in standard 




30 @ 10 




(155) , wideband (156) and uncompensated 





HFB7 

DDC 

130 

(157) versions, premium performance (A 





HVA^3 

DDC 


suffix) , and various temperature ranges (155, 





HFS23 

DDC 


255, 355, etc) 









LP155 

AMD 




22@11 , 




(Cont’d) 






Q25AH 

Teledyne P 



t Military Temperature Range (— 56®C to 125®C) 
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IC MASTER 


LINEAR— Operatronai Amplifiara (Cont’d) 


@ » Dwice 


Source 


Line 


Unity Gain Slew Rate 
(v/jieec min) Device 


Source 


Line 


Maximum 


Device 


Source 


Une 


High Voltage 

" ■ 

±30 




MC1436C 

Motorola 


LM343 

National 


SG1436C 

Silicon G 

1 ±34 


MC1436 

Motorola 


LM344 

National 


SG1436 

Silicon G 

1 ^35 


3580J 

Burr-Brown 

1 ±40 , 


3571AM 

t Burr-Brown 


3572AM 

t Burr-Brown 


AM-464 

Date! 


HA-2640 

t Harris 


HA-2645 

Harris (580 


MC1536 

t Motorola 


LH0004 

t National 


LH0004C 

National 


LM143 

t National 


LM243 

National 


LM144 

t National 


SG1536 

Silicon G 


1332 

Teledyne P 

±75 

3581J 

t Burr-Brown 

±150 




3582J 

t Burr-Brown 


3583 

Burr-Brown 

1 ±225 (5v internal regulator) 



ZN417 

Ferranti 

1 450 (5v internal regulator) 



ZN417 

Ferranti 


High Output Current (Cont’d) 


20@12 

TAA761 

Siemens 


TAA762 

t Siemens 


TAA765 

Siemens 


TCA315 

Siemens 


TCA326 

Siemens 

20@10 

141410 

Teledyne P 

20@8 

TAA861 

Siemens 


TAA862 

t Siemens 

18@9 

CA^33 

t RCA 

15 @145 

3582J ‘ 

Burr-Brown 

15@30 

LH0004C 

National 


15 @10 


1018M 

HA-2e20 


t px 

t iWrit (581) 


10 


20 


High Speed 


50 


65 


80 


100 


100(93) 


120 


250 


280 


350 


400 

500 

1000 


LM118 

i.M318 

AD518 

AD5188 

AD528 

ADS288 

1009M 

mA118 

mA318 

HA-2510 

LH0062 

LH0062C 

LM118 

LM318 

SFC2118 

SFC2318 

LM118 

LM318 

141410 

LM118 

LM318 


3550J 

3550S 


3507J 

1322 

132201 


3550K 


HA-2520 


AD505J 

AD505K 

AD505S 


lOlOe 

HA-2535 

LH0024C 


1010M 

HA-2530 


LH0032 

LH0032C 


LH0024 


1430 


825 


t AMD 
AMO 
AD 
t AD 
AD 
t AD 
t DDC 
t Fairchild 
Fairchild 
t Hvrit 
t National 
National 
t National 
National 
t N PC 
NPC 

t Raytheon 
Raytheon 
Teledyne P 
tTI 
Tl 


(574) 

(574) 

(574) 

(574) 


(581) 


Burr-Brown 
t Burr-Brown 


AD (574)| 

Burr-Brown 
t Teledyne P 
Teledyne P 


AD (574) 

t AD (574) 

Burr-Brown 


Harris (58t) 


AD 
AD 
t AD 


DDC 

Harris (580)| 

National 


t DDC 

t Harris (581)1 


t National 
National 


t National 


Teledyne P 


t Beckman 


30 


40 


50 


60 


70 


80 


100 


110 


t Military Temperature Range (-56®C to 125°C) 


Bold face indicates additional data is provided on the page noted. 
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LINEAR— Operational Amplifiars (Cant’d) 


Current 

Device 

Source 

Low Bias Current 

Rated values do not u^lly include thermal rise 

due to circuit operation. 

0.01 

ICH8600A 

Intersil 

0.075 

AD515L 

AD (574) 

0.1 

3523L 

Burr-0rown 

ICH8500 

Intersil 

0.15 

A0515K 

AD (574) 

0.25 

3523K 

Burr-Brown 

0.3 

AD515J 

AD (574) 

0.5 

3523J V 

Burr-Brown 

142901 

Teledyne P 

1.0 


AD (574) 

3522L 

Burr-Brown 

1001M 

tDDC 

8007A0 

Intersil 

8007AM 

t Intersil 

LHb062 

t National 

1429 

Teledyne P 

1439 

teledyne P 

5.0 

ADMSOlC 

AD. 

Apsoa. 

AD (574) 

msm 

AD (574) 

3622K 

Burr-Brown 

3622S 

Burr-Brown 

LH0052C 

National 

dA3080 

RCA 

CA3080A 

tRGA 

142501 

Teledyne P 

142602 

Teledyne P 


1 Low Drift 

0.1 


AM-490-2C 

Datel 

0.3 


AM-490-2B 

Date! 

HA-2904 

Harris (590) 

0.5 


AD504M 

AD (575) 

LH0044A 

t National 

LH0044AC 

National 

LH0044B 

National 

OP-05A 

PMI 

0.6 


- SS725A 

tAMD 

1012 

t DDC 

mA714A 

t Fairchild 

HA-2900 

t Harris (591) 

OP-05E 

PMI 

OP-07A 

t PMI 

SSS725A 

fPMI 

I SSS725E 

PMI 

1.0 


AD504S 

t AD (575) 

3500E 

Burr-Brown 

3521L 

Burr-Brown 

AM-490-2A 

Date! 

mA725A 

t Fairchild 

mA725E 

Fairchild 

LH0044 

t National 

LH0044C 

National 

LM725A 

National 

SSS725 

tPMI 

SSS725B 

PMI 

OP-05 

t PMI 

142302 

Teledyne P 

1.0 (Dual Unit) 


OP-10 

t PMI 

OP-10A 

tPMI 

OP-10E 

PMI 

mA714 

t Falrc^tild 

mA714E 

Fairchild , 

1.3 


OP-07 

tPMI 

C)P-07E 

PMI 

1.6 


OP-05C 

PMI 

SSS725C 

PMI 

1.5 (Dual Unit) 


OP-10C 

PMI 

mA714C 

^ Fairchild 

1.6 


OP-07C 

F^MI 

2.0 - 


142301 

Teledyne P 


MASTER SELECTION GUIDE 


Function Device, 


Programmable 


Adjustable Current/Performance 
Single (1 unit per package) 



1003C 

DDG 


1003M 

t DDC 


mA776C 

Fairchild 


M776M 

t Fairchild 


HA-2720 

t Harris 

(5i1) 

HA-2725 

Harris 

(590) 

4250 

Intersil 


42500 

Intersil 


8021C 

Intersil 


8021M 

t Intersil 


MC1776 

t Motorpla 


MC1776C 

Motorola. 


MC3476 

Motorola 


'LM4250 

t National 


LM4260C 

National 


CA3078 

RGA 


CA3078A 

t RCA 


CA3080 ^ 

RCA 


CA3080A 

TRCA 


" CA3094 

t RCA 


CA3094A 

TRCA V 


CA3b94B 

t RCA 


SG1260 

t Silicon G 


SG2250 

Silicon G 


SG3250 

Silicon G 


SG4250 

t Silicon G 


SG4250G 

Silicon G 


Dual (2 ^nits per package) 



HA-2730 

tHarris 

(591) 

HA-2735 

Harris 

(590) 

8022G 

Intersil 


8022M 

t Intersil 


: LH24250 

t National 


LH24250G 

National 


Triple (3 units per package) 



8023G 

Intersil 


8023M 

t Intersil 


GA3060 

RCA 


GA3060 

t RCA 


.GA3060A 

RCA 


GA3060B 

RCA 


L144A 

t Siliconix 

(904) 

um 

Siiiconix 

(904) 

L144C 

Silteonix 

(904) 


Quad (4 units per package) 
XR4202 



t MMitary Temperature Range (-65 ®C to 125®C) 
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LINEAR — Opttrational Amplifiera (Cont’d) 


Device 


Source 


Line 


Supply 


Device 


Source 


Line 


Unity Gain 

Bandwidth MHz Device 




Line 


Single Supply 


Single (1 unit per package)'^ 

5 to 16 



CA3130 

t RCA 


CA3130A 

tRCA 


CA3130B 

tRCA 

to24 

CA3094 

t RCA 

to 36 

mA759 

t Fairchild 


mA759C 

Fairchild 


CA3140 

RCA 


CA3094A 

t RCA 

to 44 

CA3140B 

tRCA 


CA3094B 

tRCA 

Dual (2 units per package) 

3to26 

LM2904 

National 

3to30 

MLM158 

t Motorola 


MLM258 

Motorola 


MLM358 

Motorola 


LM158 

t National 


LM258 

National 


tM358 

National 


LM158A 

t National 


LM258A 

National 


LM358A 

National 


NE532 

t Signetics 


SE532 

Signetics 


LM158 

tTI 


LM258 

Tl 


LM358 

Tl 

3 to 36 

ftA798 

Fairchild 


MC3458 

Motorola 

8to36 

TBA231 

SQS 

Quad (4 units per package) 

4to18 




MA3401C 

Fairchild 


LM3401 

Natiorial 


MC3401 

Motorola 


CA3401 

tRCA 


RC3401 

Raytheon 

3 to 26 

MLM2902 

Motorola 


LM2902 

National 

4 to 28 

MA3301C 

Fairchild 


MC3301 

Motorola 


LM3301 

National 


RC3301 

Raytheon 

3to30 

LM124 

tAMD 


LM224 

AMD 


IM324 

AMD 


XR124 

t Exar 


(Cont’d) 



10 


20 


30 


40 


50 


Single Supply (Cont’d) 

3 to 30 (Continued) 


XR224 

E)(ar 

XR324 

Exar 

mA124 

t Fairchild 

mA224 

Fairchild 

mA324 

Fairchild 

LM124 

t Intersil 

V LM224 

Intersil 

LM324 

Intersil 

MLM324 

Motorola 

LM124 

t National 

LM224 

National 

LM324 

National 

CA124 

tRCA 

CA224 

RCA 

CA324 

RCA 

LM124 

t Raytheon 

LM224 

Raytheon 

LMSM 

Raytheon 

LM124 

t Signetics 

LM224 

Signetics 

LM324 

Signetics 

SG124 

t Silicon G 

SG224 

Silicon G 

SG324 

Silicon G 

LM124 

tTI 

' LM224 

Tl 

LM324 

Tl 

3 to 32 


MLM2902 

Motorola 

LM2902 

Raytheon 

RC4137 

Raytheon 

RM4137 

t Raytheon 

RV4137 

Raytheon 

4 to 32 


LM2900 

National 

LM3900 

National 

3 to 36 


XR3303 

Exar ' 

XR3403 

Exar 

XR3603 

tExar 

mA330X 

Fairchild 

mA340X 

Fairchild 

mA3503M 

t Fairchild 

MC3303 

Motorola 

MC^3 

Motorola 

MC3503 

t Motorola 

IIC3403 

Raytlieon (585 

RM3403 

Raytlieon (586; 

111113503 

t Raytlieoii (586 

RV340S 

Raylheoii (586 


4 to 36 


LM1900 

LM2900 

LM3900 


National 

Raytheon 

Raytheon 


60 


Wide Band 


30* 


70 


80 


30 

iT 

35* 


90 


38* 

io” 

io* 


100 


60* 


70* 


110 


100 


mA702C 

mA702M 

MC1712 

LH0003 

LH0003C 

LH0005 

LH0005A 

LH0005C 

SL702C 

RC702 

RM702 

TL702M 

TL702C 

pA702M 


Q26AH 


825 


AD507J 

ADSOTK 

AOSOTS 


CA3100 


HFS23 


3551J 

3551S 

CX3015 

CA3015A 

CA3016 

CA3016A 

CA3030 

CA3030A 

CA3038 

CA3038A 


1430 


mA715C 

mA715M 


LH0024 

LH0024C 

LH0032 

LH0032C 


HFB7 

HVA23 


Fairchild 
t Fairchild 
Motorola 
t National 
National 
t National 
National 
t National 
Plessey 
Raytheon 
t Raytheon 
tTI 
T1 
tTI 


t Teledyne P 


t Beckman 


AD (574) 

AD (574) 

t AD (574) 


t RCA 


DDC 


Burr-Brown 
t Burr-Brown 
tRCA 
t RCA 
t RCA 
t RCA 
RCA 
RCA 
t RCA 
tRCA 


Teledyne P 


Fairchild 
t Fairchild , 


t National 
National 
t National 
National 


DDC 

DDC 


120 


130 


140 


150 


160 


t Military Temperature Range (-“55®C to 126®C) 


Bold face Indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


LINEAR — Operational Amplifiers-Charactaristies 


Offset 
Voltage 
mv (25“C) 

Bias 
Current 
na. (25"C) 

Offset 
Current 
na. (25*0 

Voltage 

Drift 

MV/*C 

Band- 

width 

MHz 

Slew 

Rate 

v/^s 

Voltage 

Gain 

v/v 

CMRR 

db 

Comp. 

Comments 

Device 

Source 


Sillgle-Unit Package 


0.025 

2. 

2 

0.6 

1.2* 

0.25* 

300K 

110 

0 

Ultra Low Offset Voltage. 

\ 












Low Drift 

mA714A 

t Fairchild 












OP-07A 

tPMI 



10 

2.5 

2 

0.3* 

0.1* 

1M 

110 

0 

Trimmed Offset 

AD510L 

AD 

(575) 











AD5108 

tAD 

(575) 


15 

' 2.5 

0.5 

0.4* 

0.06* 

1M 

120 

1 

Precision, Low Noise 

LH0044A 

t National 












LH0044AC 

National 


0.05 

0.050 

* 0.0005* 

75* 

1* 

6* 

20K 

70 

0 

FET 

3540J 

t Burr-Brown 


0.5 

0.3 

0.2* 

3* 

10* 

100K 

80 

3 

Chopper Stabilized 

TL089I 

Tl 



1 

0.5 

0.4 

3* 

2.5* 

10M 

130 

3 

Chopper Stabilized 

HA-2964 

Harris 

(580) 


13 

4.0 

1 

0.3 

0.1* 

1M 

110 

0 

Trimmed Offset 

AD510K 

AD 

(575) 


30 

5 

0.5 

0.4* 

0.06* 

500K 

114 

1 

Precision, Low Nois^ 

LH0044B 

National 





1 

0.4* 

0.06* 

500K 

114 

1 

Precision, Low Noise 

LH0044 

t National 


0.06 J 

1 

0.5 

0.6 

3* 

2.5* 

1M 

120 

- 3 

Chopper Stabilized 

1012M 

tDDC 












HA-2960 

t Harris 

(581) 

0.075 

3 

2.8 

1.3 

1.2* 

0.25* 

200K 

110 

0 

Ultra Low Offset Voltage, 

Low Drift 

M714 

t Fairchild 












OP-07 

tPMI 



4 

3.8 

1.3 

1.2* 

0.25* 

200K 

, 106 

0 

Ultra Low Offset Voltage, 

Low Drift 

(iA714E 

Fairchild 







/ 





OP-07E 

PMI 


0.08 

1 

0.5 

0.2* 

3* 

2.5* 

1M 

120 

3 

Chopper Stablilized 

AM-490 

Datel 












1012C 

DDC 












HA-2905 

Harris 

(580) 









I 


1340 

Teledyne P 

0.10 

10 

5 

0.5 

0.3* 

' 0.1* 

1-1000 

80 

0 

Instrumentation 

AD522C 

AD 

(578) 


25 \ 

5 

3 

3* 

0.1* 

250K 

94 

0 

Trimmed Offset 

AD510J 

AD 

(575) 


35 

5 

1 

0.4* 

0.06* 

500K 

114 

1 

Precision, Low Noise 

LH0044C 

National 



70 

1 

0.6 

— 

— 

1M 

. ,120 

4 

Instrumentation 

SSS725A 

tPMI 





0.8 

— 

■ — 

1M 

120 

4 

High Performance 725 

SSS725A 

tAMD 


0.15 

1 

0.6 

0.2* 

3* 

10* 

100K 

100 

3 

Chopper Stabilized 

TL089C 

tl 



2 

2 

0.9 

1.2* 

0.25* 

300K 

114 

0 

Instrumentation 

OP-06A 

tPMI 



7 

6 

1.8 

1.2* 

0.25* 

120K 

100 

0 

Ultra Low Offset Voltage, 

Low Drift 

mA714C 

Fairchild 












OP-07C 

PMI 


0.20 

15 

10 

2 

0.3* 

0.1* 

1-1000 

80 

0 

Instrumentation 

AD522B 

AD 

(578) 


25 

20 

6 

0.3* 

0.1* 

1-1000 

75 

0 

Instrumentation 

AD^S 

tAD 

(578) 

0.25 

0.010 

0.002* 

1 

1.5* 

0.6 

100K 

90* 

0 

Ultra Low Drift FET 

352 1L 

Burr-Brown 


, 0.015 

0.002* 

2 

1.5* 

0.6 

100K 

90* 

0 

Ultra Low Drift FET 

3521K 

Burr-Brown 


0.020 

0.020* 

5 

1.3* 

0.6 

50K 

90* 

0 

Ultra Low Drift FET 

3521J 

Burr-Brown 











3521R 

t Burr-Brown 

0.40 

25 

20 

6 

0.3* 

0.1* 

1-1000 

75 

0 

Instrumentation 

AD522A 

AD 

(578) 

0.5 

0.0001 

0.00005 

25 

1* 

0.6 

TOOK 

80* 

0 

Ultra Low Bias FET 

3523L 

Burr-Brown 


0.00025 

0.0001 

25 

1* 

0.6 

100K 

80* 

0 

Ultra Low Bias FET 

3523K 

Burr-Brown 


0.001 

0.0001 

5 

1* 

1.5 

100K 

80 

0 

Precision FET 

LH0052 

t National 



0.005 

0.001* 

25 

1* 

0.6 

50K 

90* 

0 

L6w Offset FET 

3522K 

Burr-Brown 









V 


3522S 

Burr-Brown 


t Military Temperature Range (-55°C to 125®C) 

“Comp" indicates number of compensation components required: 
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IC MASTER 


LINEAR— Operational Amplifiers-Characteristics (Cont’d) 


Offset 
Voltage 
mv (25*0 

Bias 
Current 
na. (25*0 

Offset 
(^ent 
na. (25*0 

Voltage 

Drift 

MV/*C 

Band- 

width 

MH2 

Slew 

Rate 

V/p8 

Voltage 

Gain 

v/v 

CMRR 

db 

Comp. 

Comments 

Device 

Source . 

Single-Unit Package (Cont’d) 


0.05 

0.020 

0.002* 

10 

1.5* 

0.6 

50K 

90* 

0 

Ultra Low Drift FET 

3521H 

Burr-Brown 


0.025 

0.01* 

25 

6 

20 

100K 

80 

0 

Fast Settling, FET 

142701 

Teledyne P 


0.010 

— 

5 

800* 

1000* 

200K 

60* 

1 

150ns Settling 

3554B 

Burr-Brown 


. 2 

0.2 , 

/ 

5 

1* 

0.3* 

80K 

96 

1 

Precision Bipolar, Low 

Bias 

LM106A 

LM208A 

ADIOBA 

AD206A 

/1AIO8AM 

MA208AM 

108A 

208A 

MLM108A 

MLM208A 

LM108A 

LM208A 

SFC2108A 

SFC2208A 

PM108A 

PM208A 

LM108A 

LM208A 

CA108A 

CA208A 

LM108A 

LM208A 

SG108A 

SG208A 

tAMD 

AMD 

tAD (575) 

AD (575) 

t Fairchild 

Fairchild 

t Intersil 

Intersil 
t Motorola 
Motorola 
t National 

National 

tNPC 

NPC 

tPMI 

PMI 

t Raytheon 
t Raytheon 
t RCA 

RCA 

t Signetics 
Signetics 
t Silicon G 

Silicon G 





0.3* 

0.1 

80K 

96 

0 

Compensated 108A 

SG1118A 

SG2118A 

t Silicon G 

Silicon G 

, 

3 

2.8 

2 

1.2* 

0.25* 

200K 

114 

0 

Instrumentation 

OP-05 

tPMI 


4 

3.8 

2 

1.2* 

/ 0.25* 

200K 

110 

0 

Instrumentation 

OP-05E 

PMI 


7 

1 

5 

1* 

0.3* 

80K 

96 

1 

Precision Bipolar 

LM308A 

AD308A 

MA308AC 

308A 

MLM308A 

LM308A 

PM308A 

CA308A 

LM308A 

LM308A 

SG308A 

AMD 

AD (575) 

Fairchild 

Intersil 

Motorola 

National 

PMI 

RCA 

Raytheon 

Signetics 

Silicon G 





0.3* 

0.1 

80K 

96 

0 

Compensated 308A 

SG3118A 

Silicon G 


30 

5 

5 

1* 

0.25* 

80K 

90 

1 

General Purpose 

AD301AL 

AD (575) 


35 

2 

8 

0.8 

0.25 

100K 

90 

0 

General Purpose 

OP-02A 

OP-02E 

tPMI 

PMI 


50 

5 

5 

1* 

0.5* 

50K 

90 

0 

Higher Accuracy 741 

AD741L 

AD (575) 



30 

, 1 

1.5* 

0.8 

100K* 

100* 

0 

Low Drift 

3500E 

Burr-Brown 


75 

5 

2 

1 

0.005* 

1000K 

110 

4 

High Accuracy 
Instrumentation 

mA725AM 

t Fairchild 

0.7 

30 

2 

5 

2.5* 

18* 

50K 

90 

0 

High Speed 

op-01 

0P-01H 

tPMi 

PMi 

0.75 

80 

5 

1 

— 

— 

1000K 

110 

4 

instrumentation 

SSS725B 

PMI 


t Military Temperature Range (— 56®C to 126®C) 

Bold face indicates additional data is provided on the page noted^ 



534 


IC MASTER 1977 



MASTER SELECTION GUIDE 


LINEAR — Op«rational Amplifiera-Charaeteristica (Cont’d) 


Offset 
Voltage 
mv (25“C) 

Bias 
Current 
na, (25*0 

Offset 

Current 
na. (25“C) 

Voltage 

Drift 

MV/“C 

Band- 

width 

MHz 

Slew 

Rate 

v/ps 

Voltage 

Gain 

v/v 

CMRR 

db 

Comp. 

Comments 

Device 

Source 

Single-Unit Package (Cont’d) 


0.75 

80 

5 

2.8* 



1000K 

110 

4 

High Performance 725 

SSS725B 

AMD 




— 

r 

0.3* 

50K 

80 

0 

High Performance 

mA741AM 

t Fairchild 





0.44 

0.3 

50K 

80 

0 

High Performance 

MA741EC 

Fairchild 

1.0 

0.000076 

— 

25 

0.36 

0.3 

50K 

70 

0 , 

FET Electrometer 

ADSia 

AD (574) 


0.00015 

■— , 

15 

' 0.35 

0.3 

100K 

80 

0 

FET Electrometer 

AD515K 

AD (574) 


0.0005 

o.ooor 

30 

0.6 

3 

40K 

80 


Ultra Low Bias FET 

142901 

Teledyne P 



0.0002 

50 

1* 

0.6 

lOOK 

80* 

0 

Ultra Low Bias FET 

3523J 

Burr-Brown 


0.005 

0.0002 

10 

1* 

1 

75K 

76 

0 

Precision FET 

LH0062C 

National 



0.002 

25 

4* 

3 

25K 

80* 

0 

General Purpose FET 

ADM501C 

AD 





1 

3 

50K 

70 


Low Bias Current, FET 

142501 

Teledyne P 



0.002* 

10 

1 

3 

50K 

70 



142502 

Teledyne P 



— 

10 

1* 

3 

75K 

80 

0 

High Accuracy, FET 

AD506L 

AD (574) 


0.010 

0.002* 

50 

r 

0.6 

50K 

90* 

0 

Low Offset FET 

3522J 

Burr-Brown 



0.005* 

25 

1 

3 

50K 

70 


Low Drift, FET 

142601 

Teledyne P 





10* 

65 

25K 

70* 

0 

Fast Settling, 1 /is to 

0.01% 

355(jj 

3550S 

Burr-Brown 
t Burr-Brown 





20* 

100 

25K 

70* 

0 

Fast Settling, 0.6 ms tb 

0.01% 

3550K 

Burr-Brown 



— 

25 

4* 

3 

25K 

80* 

0 

General Purpose FET 

ADM501B 

AD 


0.015 


26 

10* 

50 

. 50K 

80 

0 

Fast Wideband, High 
Accuracy 

AD528K 

AD5288 

AD (574) 

tAD (574) 


0.025 

0.01* 

5 

1 

3 

50K 

70 

0 

Low Drift, FET 

142603 

Teledyne P 




10 

1 

3 

50K 

70 

0 

Low Drift, FEt 

142602 

Teledyne P 


0.030 

0,01* 

10 

1 

3 

10K 

76 

0 

Battery, FET Micropower 

140202 

Teledyne P 


0.050 

0.01* 

50 

6 

20 

100K 

80 

0 

Fast Settling, FET 

1427 

Teledyne P 




25 

800* 

1000* 

2005 

60* 

1 

150ns Settling 

3554S 

t Burr-Brown 


0.10 

0.01 

50 

50* 

250* 

100K 

70* 

1 

Wideband, Fast Settling 

3551J 

3651S 

Burr-Brown 

t Burr-Brown 



— 

25 

800* 

1000* 

200K 

60 

1 

150 ns settling 

3554A 

Burr-Brown 


15 

7* 

3 

1.5* 

1 

45K 

100* 

0 

Low Bias, Low Noise 

3500C 

Burr-Brown 





1.5* 

1 

45K 

100* 

0 

Low Bias, Low Noise 

3500T 

t Burr-Brown 



7 

— 

— 

1.6* 

50K 

— 

0 

Low Input Bias, High Slew 
Rate 

ULS-2171 

t Sprague 


35 

7 

10 

0.1 

0.12 

25K 

94 

0 

Micropower 

140411 

Teledyne P 


100 

20 

4* 

1* 

0.25* 

25K 

70 

2 

General Purpose Low 
Quiescent Power 

LH0001 

t National 







30K 

70 

2 

High Voltage 

LH0004 

t National 




5 

1* 

0.005* 

1000K 

110 

4 

High Accuracy 
Instrumentation 

mA725M 

LM725 

t Fairchild 
t National 




1 

0.5* 

0.01* 

1000K 

110 

4 

Instrumentation 

RM725 

t Raytheon 





— 

— ■ 

1000K 

110 

4 

Instrumentation 

725 

PM725 

tAMD 
t PMl'^ 


200 

50 

6 

1* 

0.4* 

25K 

80 

3 

General Purpose 

RM709A 

t Raytheon 


t Military Tamperature Range (-55 °C to 125‘’C) 
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IC MASTER 


UNEAR — Operational Ampliflara-Charaetariatica (Cant’d) 


Offeet Bias 

Voitage Current 

fw (25*0 na. (26*C) 

Offset 

Current 
na. (25*0 

Voitage 

Drift 

AV/*C 

Band- 

width 

MHz 

Slew 

Rate 

V/pS 

Voltage 

(Sain 

v/v 

CMRR 

db 

Comp. 

Comments 

Device 

Source 

Single-Unit Pacloma (Cont’d) 


1.3 7 

.6 

4.5 

1.2* 

0.25* 

120K 

100 

0 

Instrumentation 

OP-05C 

PMI 

110 

13 

1.5 

— 

— 

500K 

100 

4 

Instrumentation 

SSS725C 

PMI 

1.5 0.010 

— 

25 

1* 

3 

50K 

80 

0 

High Accuracy, FET 

AOS06K 

AD (874) 



50 

1* 

3 

50K 

80 

0 

High Accuracy, FET 

AO5068 

tAD (874) 

0.020 

— 

25 

1* 

50* 

50K 

80 

1-3 

High Speed. Laser Trim 

kosm 

AD 



50 

1* 

50* 

50K 

80 

1-3 

Highspeed, Laser Trim 

AD516S 

tAD 

80 

5 

0.6 

— 

— 

1000K 

120 

4 

Instrumentation 1 

SSS725E 

PMt 

. 


1 

— 


1000K 

120 

4 

instrumentation 

SSS725 

tPMI 



2 

— 

— 

1000K 

120 

^ 4 

High Performance 725 

SSS725 

tAMD 




0.5* 

0.005* 

1000K 

120 

4 

instrumentation 

LM725A 

t National 



2* 

— 

— 

1000K 

120 

4 

High Performance 725 

SSS725E 

AMD 


10 

0.5 

0.3* 

0.12* 

1000K 

110 

1 

Low Drift, Low Noise 

AD50MI 

AD (878) 



1 

0,3* 

0.12* 

itXlOK 

110 

1 

Low Drift, Low Noise 

AD504L 

AD (878) 







110 

1 

Ultra Stable 

AO5048 

tAD (878) 

too 

15 

3 

0.3* 

0.12* 

500K 

100 

1 

Low Drift, Low Noise 

ADSm 

AD (878) 


20 

10 

— 


500K 

100 

4 

instrumentation 

725B 

AMD 

120 

45 

4* 

1* 

0.25* 

30K 

70 

2 

High Voitage 

LH0004C 

National 

^0 0.010 

0.0005* 

5 

1* 

6* 

20K 

70 

0 

Highest Performance, see 
1001C665 

1001C113 

DDC 





3 

50K 

70 

0 

Low Offset Voitage, FET 

8007C-1 

Intersil 



15 

1* 

6* 

50K 

70 

0 

Highest Performance, see 
1001M664 

1001M313 

tDDC 





3 

50K 

70 

0 

Low Offset Voitage, FET 

8007C-2 

Intersil 










8007M-2 

t Intersil 


0.005* 

50 

1 

3 

50K 

70 

— 

Low Bias Current, FET 

1425 

Teiedyne P 


— 

75 

4* 

3 

25K 

80* 

0 

General Purpose FET 

ADM501A 

AD 

0.020 

0.010 

15 

4* 

10* 

50K 

86 

1 

CMOS. Single Supply, 

Strobe 

CA3130B 

tRCA 

0.025 

0.01* 

50 

1 

3 

100K 

72 


Low Drift; FET 

1426 

Teledyne P 

0.030 

0.01 

— 

4.5* 

9* 

50K 

86 

0 

MOS FET, Single Supply 

CA3140B 

t RCA 

0.050 

0.01 

5 

2.5* 

3 

50K 

85 

0 

Bipolar - JFET 

/tAF155A 

t Fairchild 










MAF355A 

Fairchild 










LF155A 

t Motorola 










LF355A 

Motorola 










PM156A 

tPMI 










PM355A 

PMI 










LF155A 

t National 










LF356A 

National 










LF155A 

tTI 










LF355A 

Tl 




4 

10 

50K 

85 

0 

Wideband -JFET 

pAF156A 

t Fairchild 










MF356A 

Fairchild 










LF156A 

t Motorola 










LF356A 

Motorola 










PM166A 

tPMl 










PM356A 

PMI 










LF156A 

t National 










LF356A 

National 










LF156A 

tTI 










LF356A 

Tl 


t Military Terrtperature Range (-56*0 to 126*0) 

Bold face indicates additional data is provid6(j on the page noted. 
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MASTER SELECTION GUIDE 


LINEAR — Operational Amplifiera-Characteriatica (Cont’d) 


Offeet Bias Offset Voltage Band- Slew Voltage 

Voltage Current Current Drift width Rate Gain CMRR 

mv (25“C) na. (25*C) na. (25*C) My/*C MHz v/ps v/v db Comp. Comments 

Device Source 

Single-Unit Package (Cont’d) 


2,0 0.050 0.01 4 — — 50K 85 1 Wideband Uncompensated 

pAF157A tfaIrcWld 

pAF357A Fairchild 

LF157A t Motorola 

LF357A Motorola 

PM157A t PMI 

PM357A PMI 

LF157A t National 

LF357A National 

LF157A fTI 

LF357A Tl 

0.10 0.05* 40 0.5* 3 50K 80 1 High Current, High Power 

3571 A Burr-Brown 

80 1 High Current, High Power 

3572A Burr-Brown 

0.50 — 75 60* 500 200K — 0 Inverting, Settles 0.01 % In 

200 ns 

14^ Teledyne P 

1430 Teledyne P 

2 0.2 15 1* 0.2* 50K 85 0 Micropower, Supply 

Current 600 pa 

LM112 tAMD 

LM212 AMD 

LMH2 t National 

LM212 National 

LMil2 t Raytheon 

LM212 Raytheon 

0.1* 60K 85 0 compensated 11^/208 

SG1118 t Silicon G 

SG2118 Silicon G 

0.3* 50K 85 1 Precision Bipolar 

LM108 tAMD 

LM208 AMD 

AD106 tAC (ars) 

AD20S AD ($75) 

pA108M t Fairchild 

pA208M Fairchild 

108 t Intersil 

208 Intersil 

MLM108 tMotorda 

MLM208 Motorola 

imm t National 

LM208 National 

SFC2108 fNPC 

SFC2208 NPC 

PM108 t PMI 

PM208 PMI 

CA108 tRCA 

CA208 RCA 

LM108 t Raytheon 

LM208 Raytheon 

LM108 tSignetics 

LM208 SIgnetIcs 

SG108 t Silicon Q 

SG208, Silicon G 

0.3* 0.3* 50K 85 1 Low Noise 108 

108LN t Intersil 

3 2 10 0.5* 0.1 45K 100* 0 Low Bias Current 

3501G Burr-Brown 

5.0 0.5 10 — 1.7* 2.5K 80 3 Wideband 

pA702M fTI 

7 3 10 . 0.5* 0.1 45K 100* 0 Low Bias Current 

3501B Burr-Brown 

3501S t Burr-Brown 

15 5 3 3 1.5 40K 80 0 High Performance. High 

Gain 

MC1556 t Motorola 

RM1556A t Raytheon 


t Military Temperature Range (— 5S®C to 125®C) 




tC MASTER im 


537 


Master Selection Guide 



Master Selection Guide 


1C MASTER 


LINEAR— Operational Amplifiera-Characteriatics (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 





Voltage 

Current 

Current 

Drift' 

width 

Rate 

Gain 

CMRR 




mv (25®C) 

na. (25*C) 

na. (25“C) 

MV/®C 

MHz 

yt/iiB 

v/v 

db Comp. 

Comments 

Device 

Source 


Single-Unit Package (Cont’d) 


2.0 


20 


10 * 


1.5* 


45K 


100 * 


Low Bias, Low Noise 


10 


1.5* 


45K 100* 


Low Bias, Low Noise 


25 


15 


0.5 


0.5* 


50K 


80 


Low Offset Current 


35 


15 


— 1.0 


100K 


80 

lo" 


Improved 107 


Improved 101A 


50 


8 2.5* 18* 


50K 


80 


High Speed 


10 


0.8 0.25 


50K 


90 


General Purpose 


15 


1* 0.4 


50K 


80 


High Performance, Low 
Drift 


100K 


80 


High Performance 741 


0 . 6 * 


50K — 


General Purpose 


10 

lo” 


15 


1.5 


25K 


80 


High Performance, High 
Gain 


25 


0.4 


50K 


80 


High Performance, Low 
Drift 


60 


10 


15 


10 


50K 


70 


High Slew Rate 


75 


10 


15 


0.5* 


50K 


80 


General Purpose, 
Compensated 


80 


Higher Accuracy 741 


90 

IT 


Higher Accuracy 74 1C 


1 General Purpose, 
Improved 101, 
Uncompensated 


3500B 


Burr-Brown 


3500S 


t Burr-Brown 


mA777M 

SG777 

mA777M 


t Fairchild 
t Silicon G 
tTI 


844B 


t Teledyne S 


846B 


t Teledyne S 


OP-01E 

OP-01F 


PMI 

tPMI 


OP-02 

OP-02C 


tPMI 

PMI 


131901 


t Teledyne P 


SSS741 

SSS741 


tAMD 

tPMI 


ULS-2151 t Sprague 


RM4131 t Raytheon 


1319 


Teledyne P 


SE535 t SIgnetics 


LM107 

tAMD 

LM207 

AMD 

mA107M 

t Fairchild 

mA207M 

Fairchild 

107 

t Intersil 

207 

Intersil 

MLM107 

t Motorola 

MLM207 

Motorola 

LM107 

t National 

LM207 

National 

SFC2107 

tNPC 

SFC2207 

NPC 

LM107 

t Raytheon 

LM207 

Raytheon 

CA107 

tRCA 

CA207 

RCA 

LM107 

t Signetics 

LM207 

SIgnetics 

SG107 

t Silicon G 

SG207 

Silicon G 

LM107 

tTI 

LM207 

Tl 


AD7418 

741 1C 


AD 

Intersil 


(575) 


AD741K tAD 


(57S) 


LM101A tAMD 
LM201A AMD 

AD101A tAD (575) 

AD201A AD (575)| 

mAIOIAM t Fairchild 
mA 201AM Fairchild 

(Cont’d) 


10 


20 


30 


40 


50 


t Military Temperature.Range (-55®C to 125®C) 


Bold face indicates additional data is provided on the page noted. 
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LINEAR— Operational Amplifiars-Charactariatics (Cant’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 

Voltage 

Current 

Current 

Drift 

width 

Rate 

(3ain 

mv (25-C) 

na. (25*0 

na. (25-C) 

MV/'C 

MHz 

V/pS 

v/v 


CMRR 

db 


Cc»np. 


Comments 


Single-Unit Package (Cont’d) 


2.0 


75 


2.5 


10 


15 


0.5* 


50K 


80 





0.8* 

0.5*x 

50K 

80 

1 

Low Noise 101A 

lOtALN 

t Intersil 


30 

— 

— 

1 

60K 

70 

0 

Improved 307 

844C 

Teledyne S 







70 

1 

Improved 301A 

846C 

Teledyne S 


— 

15* 

4* 

120 

100K 

— 

0 

High speed Inverting 

AD505J 

AD 

200 

50 

10 

5* 

0.3* 

25K 

80 

3 

General Purpose 

mA709AM 

t Fairchild 










ITT799-A 

tlTT 










MC1709A 

t Motorola 










LM709A 

t National 







* 



SFC2709A 

t NPC 










M709A 

t Signetics 










mA709AM 

tTI 

4000 

1600 

1.2* 

15* 

3* 

0.7K ' 

70 

1 

6 Volt Wideband 

CA3008A 

RCA 










CA3010A 

tRCA 










CA3029A 

RCA 










CA3037A 

tRCA 

5000 

500 

2.5* 

7* 

1.5* 

2.5K 

80 

2 

Wideband 

MC1712 

t Motorola 



10 

30* 

3.5* 

2.5K 

80 

3 

Wideband 

mA702M 

t Fairchild 










RM702 

t Raytheon 










mA702M 

tTI 

6000 

1600 

1.2* 

50* 

7* 

2K 

80 

1 

12 Volt Wideband 

CA3015A 

tRCA 










CA3016A 

tl^CA 









- 

CA3030A 

RCA 










CA3038A 

tRCA 

25 

5 

3 

0.3* 

0.12* 

260K 

94 

1 

Chopperiess, Low Drift 

ADSOeJ 

AD (575; 


— 

15* 

4* 

120 

200K 


0 

High Speed inverting 

AD505K 

' AD 










AD505S 

tAD X 

100 

20 

3* 

1* 

0.26* 

25K 

70 

2 

Micropower. High 











Performance 

LH0001A 

t National 



2* 

1* 

0.005* 

250K 

94 

4 


725C 

AMD 










mA725C 

Fairchild 










LM725C 

National 










PM725C 

PMI 










RC725 

Raytheon 

200 

40 

5.0 

0.3* 

0.12* 

250K 

94 

1 

Low Drift, Low Noise 

ADS04J 

AD (575] 

260 

50 

10* 

1* 

0.25* 

100K 

90 

2 

High Gain instrumentation. 











50ma 

LH0020 

t National 


Device 


Source 


(Continued) 


101A 

t Intersil 

201A 

Intersil 

MLM101A 

t Motorola 

MLM201A 

Motorola 

LM101A 

t National 

LM201A 

National 

LM101A 

t Raytheon 

LM201A 

Raytheon 

CA101A 

tRCA 

CA201A 

RCA 

LM101A 

t Signetics 

LM201A 

Signetics 

SG101A 

t Silicon G 

SG201A 

Silicon G 

LM101A 

t Teledyne S 

LM2Q1A 

Teledyne S 

LM101A 

tTI 

LM201A 

Tl 


10 


20 



40 


60 


t Military Temperature Range (~55®C to 125®C) 
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IC MASTER 


LINEAR— Operational AmplifierS'Characteristics (Cont’d) 


Offset Bias 

Voltage , Current 

mv (25“C) na. (aS'^C) 

Offset 

Current 
na. (25'’C) 

Voltage 

Drift 

MV/“C 

Band- 

width 

MHz 

Slew 

Rate 

V/pS 

Voltage 

Gain 

v/y 

CMRR 

db 

Comp. 

Comments 

Device 

Source 

Single-Unit Package (Cont’d) 


3.0 0.0003 

— 

50 

0.35 

0.3 

40K 

66 

0 

FET Electrometer 

AD515J 

AD (574) 

0.020 

0.020V 

25 

5 

20* 

50K 

110* 

0 

High Voltage FET 

358 U 

Burr-Brown 




3* 

20* 

100K 

110* 

0 

High Voltage FET 

3582J 

Burr-Brown 




5* 

20* 

400K 

110* 

0 

High Voltage FET 

3583 

Burr-Brown 

0.030 

0.1* 

50 

1 

3 

10K 

76 

0 

Battery, FET Micropower 

1402 

Teledyne P 


— 

50 

10* 

50 

25K 

70 

0 

F^st Wideband, High 
Accuracy 

AD528J 

AD (574) 

0.050 

0.015 

— 

1* 

0.3* 

40K 

80 

0 

High Performance, Low 

Input Current 

LM216A 

AMD 










LM316A 

AMD 










LM216A 

National 










LM316A 

National 










LM216A 

Raytheon 










LM316A 

Raytheon 

0.10 

— 

75 

35 

1000 

25K 

72 

0 

Fast Settling 

825 

t Beckman 

4 

0.5 

5 

100 

1000 

1000K 

0 


Fast Settling 

AM-500 

Datel 

5 

3 

10* 

— 

0.1* 

40K 

80 

0 

Programmable Amplifier 

HA-2720 

t Harris (581) 

7.5 

3 

— 

.25* 

0.16* 

100K 

70 

0 

Programmable 

4250 

t Intersil 










LM4250 

t National 










SG4250 

t Silicon G 










UC4250 

t Solitron 

10 

2 

' 15 

0.3* 

0.13* 

50K 

80 

0 

Micropower 

RM4132 

t Raytheon 




12* 

4 

100K 

80 

0 

High Impedance 

HA-2600 

t Harris (581) 

12 

5 

4* 

— 

0.2* 

100K 

70 

0 

Programmable 

SG1250 

t Silicon G 










SG2250 

Silicon G 

15 

15 

15 

35* 

25 

100K 

80 

1 

Wideband, General 

Purpose 

AD507K 

AD (574) 

20 

2.5* 

30* 

1* 

10 

200K 

80 

0 

Micropower, High Output 
Current 

132301 

Teledyne P 




8 

25 

100K 

80 

4 

Micropower, High Output 
Current 

132302 

t Teledyne P 


7.5 

5* 

0.27* 

0.16* 

50K 

70 

0 

Low Power Adjustable 
Current 

1003M 

tDDC 










8021M 

t Intersil 


10 

5* 

1* 

10 

400K 

86 

0 

Wide Response, Low 

Power 

101 1M 

tDDC 










HA-2700 

t Harris (581) 










HA-2704 

Harris (580) 

25 

5 

10* 

— 

— 

4K 

60 

3 

Matched Transistors 

LH0005A 

t National 

50 

5 

— 

— 

— 

50K 

80 

0 

Higher Performance 

SSS741B 

PMi 

80 

30 

15 

0.4 

0.3 

.50K 

80 

0 

Higher Performance 

LM741A 

t National 










LM741E 

National 

100 

20 

. 5* 

— 

280 

100K 

86 

1 

High Slew Rate Inverting 

1010M 

tDDC 










HA-2530 

t Harris (581) 


30 

— 

1* 

0.6 

50K 

80 

0 

to 500 ma, single supply 

mA759 

t Fairchild 

200 

50 

20 

1* 

0.5* 

50K 

80 

0 

Higher Accuracy 74 1C 

AD741J 

1 

AD (575) 







IT 

0 

High Current 

Ab512K 

AD 



25 

1* 

0.5* 

50K 

80 

0 

High Current 

AD512S 

tAD 

300 

100 

— 

2* 

1 

25K 

70 

1 

-1 amp i 

833-21 

t Beckman 


t Military Temperature Range {—5S°C t6 125®C) 

Bold face Indicates additional data is provided on the page noted. 
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LINEAR— Operational Amplifiera>Characteri8tiC8 (Cont’d) 


Offset 
Voltage 
mv (25*0 

Bias 
Current 
na. (25*0 

Offset 

Current 
na. (25*0 

Voltage 

Drift 

MV/*C 

Band- 

width 

MHz 

Slew 

Rate 

v/ps 

Voltage 
Gain 
. v/v 

CMRR 

db 

Comp. 

Comments 

Device 

Source 

Single-Unit Package (Cont’d) 


3.0 

300 

100 

3* 

1* 

1.5* 

100K 

70 

1 

0.2 amp Power 

LH0041 

t National 




10 

1* 

0.4* 

25K 

70 

3 

High Gain 

RM709 

t Raytheon 




25 

1* 

1.5 

100K 

70 

1 

1.0 amp Power 

LH0021 

t National 


400 

30* 

5 

1* 

1.2 

45K 

90* 

1 

General Purpose 

3051 

3055 

Burr-Brown 

Burr-Brown 


500 

60 

5* 

1* 

34* 

50K 

80 

3 

Fast General Purpose 

133902 

t Teledyne P 




— 


4.2* 

16K 


2 

High Slew Rate 

ULS-2139 

t Sprague 



75 

3* 

2* 

4.2* 

50K 

80 

2 

General Purpose 

MC1539 

t Motorola 


2000 

200 

4* 

10* 


20K 

70 

0 

General Purpose Wide 
Bandwidth 

LH0003 

LH0003C 

t National 

National 

3.5 

0.015 

— 

75 

1*. 

3 

20K 

70 

0 

High Accuracy, FET 

AD506J 

(S74) 


0.030 


75 

1* 

50* 

20K 

70 

1-3 

High Speed. Laser Trim 

AD516J 

AD 


/ 

0.02 

10* 

4* 

10* 

320K* 

80 

1 

CMOS, Single Supply, 

Strobe 

CA3130A 

tRCA 


12 , 

2.5 

6* 


0.04* 

40K 

80 

1 

Micropower 

CA3078A 

tRCA 








80 

1 

Low Noise, Micropower 

CA6078A 

tRCA 

4.0 

0.010 

0.002 

10 

1* 

1.5 

100K 

80 

0 

High Performance FET 

LH0022 

t National 


0.020 

0.0005* 

30 

1* 

3 

50K 

70 

0 

FET Input 

8007C-3 

Intersil 


10 

10 

5* 

12* 

4 

100K 

80 

0 

High Impedance 

1008M 

tDDC , 


15 

2 

15 

4* 

2* 

40K 

80 

0 

High Performance, High 

Gain 

RM1556 

t Raytheon 





1* 

2.5* 

- 100K 

80 

0 

High Performance 

MC1556 

MC1566 

SG1556 

t Motorola 
Signetics 
t Silicon G 


' / ■ 

15 

10* 

35* 

2^ 

100K 

80 

1 

Wide Band. High 

Impedance 

1018M 

HA-2620 

tDDC 

t Harris (581) 




20 

35* 

20 

100K 

80 

1 

Wideband, General 

Purpose 

AD5078 

tAD (574) 


25 

12 

15* 

4* 

5* 

100K 

80 

0 

High Voltage 

HA-2640 

t Harris 


200 

50 

15 

12* 

10 

50K 

80 

0 

High Speed. Fast Settling 

AD518K 

AO (574) 




20 

12* 

to 

50K 

80 

0 

High Speed, Fast Settling 

ADS188 

tAD (574) 


250 

50 


15* 

50 

50K 

80 

0 

Precision High Speed 

LM118 

LM218 

mAT18 

I pA218 
LM118 

LM218 

SFC2118 

SFC2218 

LM118 

LM218 

LM118 

LM218 

tAMD 

AMD 

t Fairchild 

Fairchild 
t National 

National 

tNPC 

NPC 

t Raytheon 
Raytheon 
tTI 

Tl 


300 

100 

5* 

1* 

25 

50K 

70 

1 

0.5a, wideband 

LH0061 

LH0061 

t National 
tTI 


350 

100 

3* 

1* 

0.5 

50K 

80 

0 

741 type 

tBA222 

t Siemens 


500 

40* 

10 

0.9* 

0.9 

45K 

90* 

1 

General Purpose 

3056 

Burr-Brown 





1.0* 

1.2 

45K 

90* 

1 

General Purpose 

3052 

Burr-Broyim 


t Military Temperature Range (— 65®C to 125®C) 
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IC MASTER 



LINEAR — OpArational Ampiifiara-Characteristics (Cont’d) 


Offset Bias Offset Voltage Band- Slew Voltage 

Voltage Currmt Current Drift width Rate Gain CMRR 

mv (as^C) na. (25’C) na. (25®C) mv/“C MHz v/ps v/v db Comp. Comments 

Device Source / 

Single-Unit Package (Cont’d) 


4.0 30000 6000 20* 70* 400 4K 60* 3 High Slew Rate 

LH0024 t National 

4.5 170 32 6* — 0.p4* 25K 80 1 Micropower 

CA3078 RCA 

5.0 0.001 ' 0.0003* 90 0.5 3 20K 70 Ultra Low Bias FET 

1429 Teledyne P 

0.0005* 25 1* 0.6 50K 90* 0 Low Offset FET 

3522L Burr-Brown 

0.005 0.0006 2* 50^ — 80 0 Micropower, 

Transconductance 

j Amplifier 

CA3080 RCA 

CA3080A t RCA 

0.025 0.002 25 15* 50 60k 80 0 Precision. High Speed. 

FET 

LH0062 t National 

0.040 0.02 — 4.5* 9* 20K 70 0 ‘ MOS fET Single Supply 

CA3140A RCA 

0.050 0.025 55 — — 37K 60 0 FET Input 741 

2740B Teledyne 8 

0.10 0.02 5* 2.5* 6* 50K 85 0 Bipolar -JFET 

LF155 tAMD 

LF256 AMD 

mAF 155 t Fairchild 

LF155 t Intersil 

LF155 t National 

LF255 National 

PM155 tPMI 

PM255 PMI 

LF155 t Raytheon 

LF255 Raytheon 

LF155 tTI 

LF255 Tl 

7.5* 15* 50K 85 0 Wideband - JFET 

LF155 tAMD 

LF256 AMD 

LF156 t Intersil 

mAF 156 t Fairchild 

LF156 t National 

LF256 National 

PM 156 tPMI 

PM256 PMI 

LF156 t Raytheon 

LF256 Raytheon 

LF156 tTI 

LF256 Tl 

— — 50K 85 1 Wideband Uncompensated 

LF157 tAMD 

LF257 AMD 

LF157 t Intersil 

mAF 157 t Fairchild 

LF157 t National 

LF257 National 

PM157 tPMI 

LM257 PMI 

LF167 t Raytheon 

LF257 Raytheon 

LF167 t Tl 

LF257 Tl 

0.025 25* 70* - 350 IK 50 2 Ultra Fast FET 

LH0032 t National 

0.01* 50 10* 50 100K 74* Fast Differential, FEJ 

settles to 0.01 % in 1 /tsec 

141410 Teledyne P 

4 1 10 1* 0.5* 20K , 80 0 Low Input Current 

ADS02L AD (575) 

0.6* — 15K 66 1 ' Low input Current 709 

AD801B AD 

2 20 0.5* — 15K 65 1 Low input Current 709 

AD801A AD ' 


t Military Ternperature Range (-55®C to 125°C) 

Bold face indicates additional data is provided on the page ooted. 
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MASTER SELECTION GUIDE 


LINEAR — Operational AmplHiers-Charactaristics (Cont’d) 


Offset 
Voltage 
mv (25“C) 

Bias 
Current 
na. (25*0 

Offset 

Current 
na. (25“C) 

Voltage 

Drift 

pv/“C 

Band- 

width 

MHz 

Slew 

Rate 

V/pS 

Voltage 

Gain 

v/v 

CMRR 

db 

Comp. 

Comments 

Device 

Source 

Single-Unit Package (Cont’d) 


5.0 

4 

2 

40 

0.5* 

— 

15K 

65 

1 

Low Input Current 709 

AD801S 

tAD 


7 

4 

20 

1* 

0.5* 

20K 

80 

0 

Low Input Current 

AO502K 

AD (575) 


10 

5 

V 

1* 

0.5* 

i 20K 

70 

0 

Low Input Current 

8008M 

t Intersil 




10* 

— 

0.1* 

25K 

74 

0 

Programmable Amplifier 

HA-272$ 

Harris (580) 




20* 

1* 

0.5* 

20K 

80 

/O 

Darlington 741 

ADStttS , 

tAD (575) 



6 

— 

.25* 

o:i6* 

50K 

70 

0 

Programmable 

4250C 

Intersil 











LM4250C 

National 










/ 

SG4250C 

Silicon G 











UC4260C 

Solitron 


15 

5 

20 

0.5* 

0.1 

45K 

100* 

0 

Low Bias Current 

3501 A 

Burr^Brown 











3501R 

t Burr-Brown 


20 

3 

— 

1* 

2* 

100K 

80 

0 

High Voltage 

MC1536 

t Motorola 











SG1536 

t Silicon G 





— 

2.5* 

100K 

80 

1 

High Voltage 

, LM144 

t National 


25 

5 

20 

0.3* 

0.13* 

50K 

70 

0 

Micropower 

RC4132 

Raytheon 



25 

10* 

12* 

4 

80K 

74 

0 

High Inpedance 

, AM-460 

Datel 











HA-2602 

t Harris (581) 











HA-2605 

Harris (»0) 




15* 

35* 

20 

80K 

74 

1 

Wide Band, High 
impkiance 

AM-462 

Datel 










\ 

1018C 

DDC 











HA-2822 

t Harris (581) 











HA-2625 

Harris (580) 




20* 

12* 

— 

80K 

74 

0 

Wideband 

3506J 

Burr-Brown 




30* 

1 

— 

80K 

74 

1 

Wideband 

3508 J 

Burr-Brown 




— 

10* 

20 

80K 

100* 

1 

Wideband. High Gain 

1321 

Teledyne P 











132101 

t Teledyne P 





12* 

4 

80K 

74 

0 

High Impedance 

1008C 

DDC 


30 

15* 

20 

1.5* 

0.6 

45K 

100* 

0 

Low Bias, Low Noise 

3500A 

Burr-Brown 











3500R 

t Burr-Brown 


35 

7 

20 

0.1 

0.12 

25K 

94 

0 

Micropower 

140410 

Teledyne P 

7 : . , 



10 

20 

1.S 

3 

40K 

70 

0 

High Performance* High 

Gain 

RC1556A 

j 

Raytheon 


40 

2.5 

30* 

r 

10 

200K 

80 

0 

Micropower FET High 

Current Out 

1323 

Teledyne P 



15 

10 

1* 

10 

200K 

80 

0 

Wide Response, Low 

Power 

101 ic' 

DDC 











HA-2705 

Harris (580) 

5.0 

40 

. 20 

0.5 

0.2 

2.5 

1-1000 

70 

1 . 

Full instrumentation 

ADS20K 

AD (578) 











AD5208 

tAD (578) 


50 

15 

■ ~ 

0.2 

0.8* 

100K 

70 

0 

Programmable Low Power 

MC1776 

t Motorola 



20 

20* 

— 

0.8 

25K 

80 

0 

General Purpose 

1320 

Teledyne P 




— 

— 

1.5* 

25K 


0 

Low Input Bias, High Slew 












Rate 

ULN-2171 

Sprague 


100 

20 

10 

2.5* 

18* 

25K 

‘80 

0 

High Speed 

OP-01C 

PMI 











OP-01G 

t PMI 




30 

1* 

0.5* 

25K 

70 

1 

Precision 

mA777C 

Fairchild 





0.5 

0.5* 

25K 

70 

1 

Precision 

SG777C 

Silicon g' 











mA777C 

Tl 


t Military Temperature Range (-55®C to 125®C) 
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LINEAR — 0|Mrafional Amplifiara-Charactaristics (Cont’d) 


Offset , Bias Offset Voltage Band- Slew Voltage 

Voltage Current > Current Drift width Rate Gain CMRR 

mv (25‘’C) na. (25®C) na. (25“C) mv/®C MHz v//is v/v db Comp. Comments 

Device Source 

Single-Unit Package (Cont’d) 


5.0 100 20 — — — 50K 70 0 , High Perforhnance 741C 

SSS741C AMD 

25 — — ~ 50K 70 0 High Performance 741 

SSS741G t PMI 

150 20 20 4* 2* 25K 70 0 High Performance, High 

! Gain 

RC4131 Raytheon 

40 6* — 10 50K 70 0 High Slew Rate 

NE535 Signetics 

180 25 6.6* — 3* 22K 93 2 High Output Current 

CA3033A t RCA 

— — 3* 22K 93 2 High Output Current 

CA3047A RCA 

200 20 5* 250 100K 80 1 High Slew Rate Inverting 

1010C DDC 

HA-2535 Harris (580) 

25 20* 12* 25 20K 80 0 High Slew Rate 

HA-2500 t Harris (581) 

2500 t Intersil 

50 20* 8* 15* 50K 80 1 Four Addressable Inputs 

Single Amplifier 

1454C t DDC 

1454M t DDC 

HA-2400 t Harris (581) 

HA-2404 Harris (580) 

60 3* 1* 0.25* 25K 70 2 Micropower, High 

Performance 

LH0001AC National 

— 10* 10* 130 25K — 2 High Speed Inverting 

8017M t Intersil 

250 20 20 1* 0.5* 25K 96 1 General Purpose 

LM301A Raytheon 

96 0 General Purpose 

LM307 Raytheon 

25 1* 0.4 50K 80 0 High Performance, Low 

Drift 

1319 Teledyne P 

50 ~ 0.6* 25K — 0 General Purpose 

ULN-2151 Sprague 

300 150 10* 7* 3.5 25K 80 0 Low Noise 

HA-909 t Harris (581) 

360 35 6.6* ~ 2.7* 16K 84 2 High Output Current 

CA3033 t RCA 

— — 2.7* 16K 84 2 High Output Current 

CA3047 RCA 

500 200 3* 0.5* 0.3* 25K 70 3 General Purpose 

mA 709M t Fairchild 

in709-i t in . 

MC1709 t Motorola 

LM709 t National 

TAA522 t Siemens 

/iA709 t Signetics 

709B t Teledyne S 

TL1709 Telefunken 

mA 709M tTI 

0.8* 5* 50K 70 0 Wideband 741 

SG1217 t Silicon G 

1* 0.5* 50K 70 0 General Purpose 

Compensated 

741 M tAMD 

AD741 tAD (575) 

mA 741M t Fairchild 

741 t Intersil 

117741-1 tin 

MC1741 Motorola 

MC1741 t Motorola 

LM741 t National 

PM741 PMI 

CA741 t RCA 

RM741 t Raytheon 

#tA741 t Signetics 

SG741 t Silicon G 

741B t Teledyne S 

TL1741 Telefunken 

mA 749M tTI 


t Military Temperature Range (-SS^C to 125®C) 

Bold face indicates additional data is provided on the page noted. 
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LINEAR— Operational Amplifiera-Charaeteriatica (Cont’d) 


Offset 
Voltage 
mv (25“C) 

Bias 
Current 
na. (25*0 

Offset 

Current 
na. (25*0 

Voltage 

Drift 

/iv/*C 

Band- 
, width 
MHz 

Slew 

Rate 

. V/jtfS 

Voltage 

Gain 

v/v 

CMRR 

Comp. 

Comments 

Device 

Source 

Single-Unit Package (Cont’d) 


5.0 

500 

200 

3* 

1* 

0.5* 

50K 

70 

0 

Low Noise 741 

741LN 

t Intersil 











CA6741 

t RCA 






10 

50K 

70 

0 

High Slew Rate 741 

MC1741S 

t Motorola 











SG741S 

t Silicon G 






0.5* 

50K 

70 

0 

Compensated 101 

LH101 

t National 











LH101 

t Raytheon 

. ' L 







70 

1 

General Purpose. 
Uncompensated 

LMIpt 

tAMD 











LM201 

AMD 











|tA101 

tFairchikl 











LMIOI 

t National 











CA101 

tRCA 











LMIOI 

t Raytheon 











LM101 

t Signetics 











SG101 

t Silicon G 








70 

1 

Uncompensated 741 

748M 

tAMD 











M748M 

t Fairchild 











MC1748 

t Motorola 

■ \ 










LM748 

t National 











LM748C 

National 











CA748/ 

fRCA 











. rM748 

t Raytheon 











mA748 

t Signetics 








/ 

.... 


SG748 

t Silicon G 










' ' ' 

748B 

t Teledyne S 











748C 

Teledyne S 











mA748M 

tTI 




4* 

30* 

0.7* 

20K 

70 

2 

Programmable 

CA3094 

fRCA 











CA3094A 

tRCA 











CA3094B 

t RCA 


' 


— 

0.5* 

35 

50K 

70 

1 

High Slew Rate 

RM4531 

t Raytheon 





1* 

0.7 

50K 

70 

0 

High Speed 741 

741MHS^ 

t Intersil 






30* 

50K 

70 

1 

High Slew Rate 

NE531 

Signetics 


750 

250 

6* 

65* 

15 

15K 

74 

3 

High Speed High Gain 

mA715M 

t Fairchild 











715 

tAMD 


10000 

2000 

10* 


1.7* 

1.4K 

70 

' 3 

General Purpose 

TL702M 

tTI 











MC1530 

t Motorola 


12000 

5000 

1.2* 

15* 

3* 

0.7K 

70 

1 

6 Volt, Wideband 

CA3008 

t RCA 











CA3010 

t RCA 











CA3029 

RCA 











CA3037 

tRCA 


2000 

400 

— 

38* 

25* 

0.6K 

76 

1 

Large Signal Wideband 

CA3100 

' t RCA 


7500 

2000 

5* 

7* 

1.5* 

2K 

70 

2 

Wideband 

MC1712C 

Motorola 




20 

30* 

3.5* 

2K 

70 

3 

Widebsind 

M702C 

Fairchild 











SL702C 

Plessey 











RC702 

Raytheon 


24000 

5000 

3.5* 

50* 

V 

2K 

80 

1 

12 Volt, Wideband 

CA3015 

tRCA 











CA3016 

fRCA 











CA3030 

RCA 











CA3038 

tRCA 

6,0 

0.025 

0.002 

15 

1* 

1 

75K 

70 

0 

High Performance FET 

LH0022C 

National 


4 

0.5 

10* 

3* 

9* 

25K 

. . 70 

0 

JFET , 

TL081AC 

1 

Tl 


25 

10 

6* 

— 

0.2* 

75K 

70 

0 

Programmable 

SG3250 

Silicon G 


10 



40 


50 


t Military Temperature Range (-55®C to 125®C) 
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IC MASTER 


LINEAR— Operational Ampiiflers-Charactarietice (Cont’d) 


Offset 
Voltage 
mv (25“C) 

Bias 
Current 
na. <25-0 

Offset 

Current 
na. (25“C) 

Volta^ 

Drift 

MV/*C 

Band- 

width 

MHz 

Slew 

Rate 

V/pS 

Voltage 

Gain 

v/v 

CMRR 

db 

Comp. 

Comments 

Device 

Source 

Single-Unit Package (Cont’d) 


6.0 

26 

12 

40 

1* 

0.6* 

20K 

80 

0 

Low input Current 

AO502J 

AD (575) 



20 

15* 

— 

0.5* 

20K 

70 

0 

^ Low Input Current 

8008C 

Intersil 



25 

15* 

36* 

20 

80K 

74 

1 

Wideband, General 

Purpose 

AD507J 

AD (574) 


30 

30 

15* 

4* 

5* 

100K 

74 

0 

High Voltage 

AM-464 

HA-2M5 

1332 

Date! 

Harris (580) 

Teledyne P 


35 

10 

6* 

0.27* 

0.16* 

50K 

70 

0 

Low Power Adjustable 
Current 

1003 

8021C 

DDC 

Intersil 


50 

25 


0.2 

0.8* 

SOK 

70 

0 

Programmable Low Power 

MC1776C 

MC3476 

Motorola 

Motorola 


100 

25 

— 

— 

— 

20K 

70 

0 

High Performance 741C 

SSS741C 

PMI 



30 

— 

— 

0.3 

40K* 

— 

1 

Supply to -lOv 

TCA520 

Signetics 


250 

50 

— 

1* 

0.5 

25K 

80 

0 

to 500 ma, single supply 

mA759C 

Fairchild 


500 

200 

3* 

1* 

10 

20K 

70 

0 

High Slew Rate 741 

MC1741SC 

SG741SC 

Motorola 

Silicon G 




5* 

0.8* 

6* 

20K 

70 

0 

Wideband 741C 

SG3217 

Silicon G 





1* 

1 

100K 

70 

1 

0.2 amp Power 

LH0041C 

National 




10* 

1* 

0.26 

100K 

90 

2 

High Gain, Instrumentation 

50 ma Output 

LH0020C 

National 






0.5* 

25K 

70 

0 

Low Noise 741 

741CLN 

Intersil 




15* 

0.2* 

/ 0.2* 

20K 

70 

0 

High Power 

mA791C 

Fairchild 




30 

1* 

1* 

100K 

70 

0 

1.0 amp Power 

LH0021C 

National 





1* 

0.5* 

20-50K 

70 

1 

General Purpose 

748C 

mA748C 

MC1748C 

SFC748C 

SL748 

CA748C 

RC748 

mA748C 

SG748C 

mA748C 

AMD 

Fairchild 

Motorola 

NPC 

Plessey 

RCA 

Raytheon 

Signetics 

Silicon G 

Tl 




1 


a5 

20-50K 

70 

0 

General Purpose 
Compensated 

AD741C 

mA741C 

HA17741 

741C 

in741-5 

MC1741C 

LM741C 

SFC741C 

PM741C 

CA741CC 

RC741 

mA741C 

TBA221D 

SG741C 

741C 

TL1741C 

TL3741C 

TL4741C 

mA741C 

AD (575) 

Fairchild 

Hitachi 

Intersil 

in 

Motorola 

National 

NPC 

PMI 

RCA 

Raytheon 

Signetics 

Signetics 

Silicon G 
Teledyne S y 
Telefunken 
Telefunken 
Telefunken 

Tl 


t Military Temperature Range (--55®C to 125®C) 

Bold face Indicates additional data is provided on the page noted. 
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LINEAR^Operational Amplifiers-Characteristic* (Cant’d) 


Offset Bias Offset Voltage Band- Slew Volta^ 

Voltage Current Current Drift width Rate (aaln CMRR 

rrtv (25"C) na (25“C) na. (25‘’C) mv/®C MHz v//is v/v db Comp. Comments 

Device Source 

Singla-Unit Package (Cont’d) 


6.0 500 200 — V 0.7 25K 70 0 High Speed 741 

741CHS Intersil 

— 1 20K 70 1 1 amp 

883-2 1C Bepkman 

300 10* 7* 5* V 20K 74 0 Low Noise 

HA-911 Harris (580) 

, 12* 50 25K 70 0 High Speed, Fast Settling 

AD518J AD (574) 

600 60* 30 0.7* 0.6 32K 90* 1 General Purpose 

3067 Burr-Brown 

0.9* 0.9 45K 80* 1 General Purpose 

3053 Burr-Brown 

1000 300 6* — 18* 5K 60 0 20ma Output 

TCA325 Siemens 

12K 65 J 20ma Output 

TAA761 Siemens 

TAA765 Siemens 

18K 70 1 20ma Output 

./ i ' , ■ ' ' 

TAA762 t Siemens 

TAA862 t Siemens 

1200 500 5* 4* 10K 70 2 Gated 

ZN424 Ferranti 

1500 200 — 0.5* 35* 20K 70 1 High Slew Rate 

RC4531 Raytheon 

1* 20* 20K 70 1 High Slew Rate High 

Performance 

SE531 tSIgnetics 

7.0 200 10* 10* 10* 130* 25K ~ 2 High 

8017C Intersil 

7.5 7 1 30 1* 0.3* 25K 80 0 Micropower, Supply 

/ Current 800)10 

LM312 AMD 

LM312 National 

LM312 Raytheon 

0.3* 0.1 25K 80 0 Compensated 308 

SG3118 Silicon G 

1* 0.3* 25K 80 { Precision Bipolar 

LM308 AMD 

AD308 AD (575) 

mA 308C Fairchild 

LM308' Intersil 

MLM308 Motorola 

LM308 National 

SFC2308 NPC 

PM308 PMI 

CA308 RCA 

LM308 Raytheon 

LM308 Signetics 

SG308 Silicon G 

— 0.3* 0.3* 25K 80 1 Low Noise 308 

308LN Intersil 

16 2 30 0.1 25K 80 1 Precision 

1660 AMD 

0.3* 0.1 26K 80 1 Improved 201, 301 A 

SG1660 Silicon G 

80 0 Improved 307, 741 

SG1760 Silicon G 

250 50 30 1* 0.5* 26K ' 70 0 General Purpose, 

Uncompensated 

' , ' — ' ' ’ . ■ . ■ ' ■ 

''' ' ’’ J ■■ 

LM307 AMD 

mA 307C Fairchild 

307 Intersil 

MLM307 Motorola 

LM307 National 

SFC2307 NPC 

CA307 RCA 

LM307 Signetics 

SG307 Silicon G 

LM307 . Tl 

0.5 25K 70 1 General Purpose, 

^ ' Compensated 

LM301A AMD 

AD301A AD (575) 

mA 301A Fairchild 

301 A tntersll 

MLM301A Motorola 

(Cont’d) ) 


t Military Temperature Range {-55° C to 125°C) 
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IC MASTER 


LINEAR— Operational Ampiifiera-Characteriatica (Cont’d) 


Offset 
Voltage 
mv (25*0 

Bias 
Current 
na. (25“C) 

Offset ( 

Current 
na. (25*0 

Voltage 

Drift 

MV/X 

Band- 
width , 
MHz 

III 

Voltage 

Gain 

v/v 

CMRR 

db 

Comp. 

Comments 

Device 

Source 

Single-Unit Package (Cont’d) 

' 

7.5 

250 

50 

30 

1* 

0.5 

25K 

70 

1 


(Continued) 








/ 



LMSOW 

National 











SFC2301A 

NPC 











CA301A 

RCA 











LM301A 

Signetics 









/ 


SG301A 

Silicon G 











LM301A 

Teledyne S 











LM301A 

Tl 




— 

0.8* 

0.5* 

25K 

70 

1 

Low Noise 301A 

301ALN 

Intersil 


600 

60 

5* 

1* 

34* 

40K 

80 

3 

Fast General Purpose 

133901 

Teledyne P 


1000 

100 

s12* 

1* 

34* 

15K 

80 

3 

Fast General Purpose 

1339 

Teledyne P 



150 

3* 

2* 

4.2* 

15K 

80 

2 

General Purpose 

MC1439 

Motorola 


1500 

250 

6 

65* 

10 

10K 

74 

3 

High Speed 

715C 

AMD 











mA715C 

Fairchild 



500 

6* 

1* 

6.5* 

20K 

65 

0 

Compensated 201 

LH201 

National 











LH201 

Raytheon 








65 

1 

General Purpose 

LM301 

AMD 











mA201M 

Fairchild 











LM201 

National 











CA201 

RCA 











LM201 

Raytheon 











LM201 

Signetics 

_ ] 










SG201 

Silicon G 




6-10* 

1* 

0.3* 

15K 

65 

3 

General Purpose 

/tA709C 

Fairchild 











nT709-5 

in 











LM709C 

National 











RC709 

Raytheon 











TAA521 

Siemens 











mA709C 

Signetics 











709C 

Teledyne S 



\ 








TL1709C 

Telefunken 











TL3709C 

Telefunken 











pA709C 

Tl 


2000 

100 

— 

— 

4.2* 

50K 

— 

2 

High Slew Rate 

ULN-2139 

Sprague 

8.0 

40 

10 

— 

1* 

2.5* 

70K 

70 

1 

High Voltage 

LM344 

National 


100 

30 

— 

6* 

15 

30K 

70 

0 

Wideband 741 

TCA680 

Signetics 


200 

25 

20* 

10* 

50 

10K 

80 

0 

High Slew Rate 

1009M 

tDDC 











HA-2510 

tHarrto (581) 





120* 

10K 

80 

1 

1 

IOOV/ms, Gain 3 

HA-2520 

t Harris (581) 

' 










2520 

t Intersil 




30 

20* 

100 

10K 

80 

1 

High Speed, Fast Settling 

A0509K 

AD (574) 











AO5098 

tAD (574) 


250 

50. 

20* 

12* 

20 

15K 

74 

0 

High Slew Rate 

AM-450 

Datel 











HA-2502 

t Harris (581) 











HA-2505 

Harris (580) 











2502 

t Intersil 











2505 

Intersil 





6* 

20 

16K 

J4 

0 

Fast Slewing 

3505J 

Burr-Brown 

' 

40000 

15000 

25* 

70* 

250 

3K 

60* 

3 

High Slew Rate 

LH0024C 

National 

9.0 

250 

50 

30* 

8* 

15* 

50K 

74 

1 

Four Addressable Inputs 
Single Amplifier 

HA-2405 

Iterris (580) 


0.010 

0.0005* 

10 

1* 

3 

50K 

70 0 


FET Input 

8007C-4 

Intersil 


t Military Temperature Range (-55®G to 125°C) 

Bold face indicates additional data is provided on the page noted. 
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LINEAR— Operational Ampliftors-Characteristics (Cont’d) 


Offset Bias Offset Voltage Band- Slew Voltage 

Voltage Current Current Drift width Rate Gain CMRR 

mv (25®C) na. (25®C) na. (25“C) pv/“C MHz v/ps v/v db Comp. Comments 

Device Source 

Single-Unit Package (Cont’d) 

/ 

9.0 0.010 0.0005* 15 1* 3 50K 70 0l FET Input 

8007C-5 Intersil 

8007M-5i t Intersil 

0.050 0.020* 30 3* 15* 20K 86* 0 High Voltage FET 

3580J t Burr-Brown 

0.025 100 — — 37K 60 0 FET Input 741 

2740C Teledyne S 

0.10 0.02 10 3* 7* 25K 70 0 JFET^ 

TL081 Tl 

0.15 0.01 55 30 8 20K 94 FET 

Q25AH t Teledyne P 

0.05 ~ 1* 0.3* 20K 80 0 High Performance. Low 

Input Current 

LM216 AMD 

LM316 AMD 

LM216 National 

LM316 National 

LM216 Raytheon 

LM316' Raytheon ^ 

0.20 0.05 5* 2.5 6* 25K 80 0 Bipolar - JFET 

LF355 AMD 

MF355 Fairchild 

LF355 Intersil 

LF355 National 

PM355 PMI 

LF355 Raytheon 

LF355 Tl 

5 15 25K 80 0 Wideband - JFET 

LF356 AMD 

mAF 356 Fairchild 

LF356 Intersil 

LF356 National 

PM356 PMI 

LF356 Raytheon 

LF356 Tl 

' 15* 25K 80 '1 Wideband Uncompensated 

LF357 AMD , 

/tAF357 Fairchild 

LF357 Intersil 

LF357 ^ National 

PM357 PMI 

LF357 Raytheon 

LF357 Tl 

30 10 20 4* 2* 40k .70 0 High Performance. High 

y Gain 

RC1556 Raytheon 

— 1* 2.5* 70K 70 0 High Performance 

MC1456 Motorola 

SG1456 Silicon G 

40 10 -- IT 2* 70K 70 ^ 0 High Voltage ; 

MC1436 Motorola 

MC1456 SignetiCs 

SG1436 SillconG 

50 20 20* — ^ 2K 55 3 Matched Input Transistors 

LH0005 t National 

80 40 1000 0.2 . 2.5 1-1000 -65 ‘ i Full Instrumentation 

AO520J AO (578} 

100 25 25* — ~ 2K 50 3 Matched Input Transistors 

LH0005C t National 

250 50 20* ,20* 80 7.5K 74 1 High Speed. Fast Settling 

AOSOiM AO (574) 

25* 12* 40 7.5K 74 0 High Slew Rate 

HA-2512 tHarrit (581) 

20* 80 7.5K 74 1 .80V/MsGaln 3 

HA-2522 fHarrit (581) 

2522 t Intersil 

30* 12* 40 7.5K 74 0 High Slew Rate/ 

HA-2515 Harris (580) 

80 7.5K 74 T OOV/^sGaln 3 

AM-452 Datel 

1009C f DDC 

HA-2525 Harris (»0) 

2525 Intersil 


t Military Temperature Range (~55*C to 125*0) 
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IC MASTER 


LINEAR— Operational Amplifiara-Charaetaristica (Cont’d) 


Offset Bias 

Voltage Current 

mv (25‘’C) na. (25“C) 

Offset 

Current 
na. (25*0 

Voltage 

Drift 

MV/*C 

Band- 

width 

MHz 

Slew 

Rate 

V/pS 

Voltage 

Gain 

v/v 

CMRR 

db 

Comp. 

Cwnments 

Device 

Source 

Single-Unit Package (Cont’d) 







/ ’ ■ 


9.0 250 

50 

30* 

20* 

80 

7.5K 

89* 

1 

High Slew Rate 

1322 

Teledyne P 










132201 

t Teledyne P 




— 

80 

7K 

74 

1 

Fast Slewing 

3507J 

Burr-Brown 

500 

200 

6* 

1* 

25 

25K 

60 

1 

0.5A. wideband 

LH0061C 

National 










LH0061C 

Tl 




15* 

50 

25K 

70 

0 

Precision, high speed 

LM318 

AMD 










LM318 

Fairchild 




{ 






LM318 

National 










SFC2318 

NPC 










LM318 

Tl 

600 

200 


15* 

50 

25K 

70 

2 

Precision, High Speed 

LM318 

Raytheon 

750 

50 

5 

— 

5 

20K 

80 

— 

Wideband 

1317 

Teledyne P 

1000 

300 

6* 

— 

18* 

0.56K 

60 

1 

to 20 ma Output 

TAA861 

Siemens 










TAA865 

Siemens 










TAA861 

Telefunken 










TAA865 

Telefunken 

15000 

5000 

5* 

— 

1.7* 

^ IK 

65 

3 


TL702C 

Tl 

2000 

100 

2* 

10* 

5* 

IK 

75 

2 

Differential Output 

MC1520 

t Motorola 

12.0 0.020 

0.02 

20* 

5* 

10* 

80K 

74 

1 

Wideband, FET Input 

HA-2060A 

t Harris 



40* 

5* 

10* 

80K 

70 

1 

Wideband, FET Input 

HA-2065A 

Harris 

90 

25 

— 

1* 

2* 

50K 

50 

0 

High Voltage 

MC1436C 

Motorola 










SG1436C 

Silicon G 


30 

— • 

1* 

2.5 

25K 

110* 

0 

High Performance 

MC1456C 

Motorola 










SG1456C 

Silicon G 

14.0 0.020 

0.02 

20* 

8* 

40* 

7.5K 

74 

1 

120V/MS Gain 3 

HA-2050A 

t Harris 










143401 

t Teiedyne P 



40* 

8* 

40* 

7.5K 

70 

1 

120V/MSQain 3 

HA-2055A 

Harris 










1434 

Teledyne P 

20 

— 

35* 

20* 

60 

40K* 

90 

6 

High Slew Rate 

14301 

t Teledyne P 



75* 

20* 

60 

40K* 

90 

0 

High Slew Rate 

1434 

Teledyne P 

15.0 0.010 

0.005 

25 

1 

3 

100K 

80 

0 

General Purpose, Low Drift 

142102 

Teledyne P 

0.015 

0.01 

25 

1 

3 

100K 

72 

0 

Low Noise 

1421-25 , 

Teledyne P 



50 

t 

3 

100K 

72 

0 

General Purpose, Low Drift 

142101 

Teledyne P 


0.01* 

50 

5 

8 

100K 

72 

— 

Wideband, FET 

142201 

Teledyne P 

0.020 

0.01 

10* 

0.14* 

1* 

1-1000 

75* 

2 

Instrumentation 

LF152 

t National 

0.050 

0.025 

50 

1 

3 

50K 

72 

0 

General Purpose 

1421 

Teledyne P 




— 

— 

50K 

72 

0 

Low Noise 

1421-24 

Teiedyne P 


0.025* 

50 

5 

8 

50K 

72 

— 

Wideband, FET 

1422 

Teledyne P 


0.030 

10* 

4* 

10* 

320K* 

70 

1 

CMOS, Single Supply, 

Strobe 

CA3130 

tRCA 

\ 


— 

4.5* 

9* 

26 k 

70 

0 

MOS FET, Single Supply 

CA3140 

RCA 

0.065 

0.005 

35 

15* 

50 

25K 

70 

0 

Precision, High Speed, 

FET 

LH0062C 

National 

0.20 

0.05 

10* 

1* 

0.5* 

25K 

90 

0 

JFET-741 

LF13741 

National 



25* 

50* 

350 

IK 

50 

2 

Ultra Fast FET 

LHP032C 

National 


0.10 

5* 

1* 

6* 

50K 

80 

0 

FET Input 

LH740A 

t National 



15* 

1* 

6* 

50K 

80 

0 

FET Input 

740 

t Intersil 

4.0 

0.5 

10* 

3* 

9* 

25K 

70 

0 

JFET 

TL081C 

Tl 


X Military Temperature Range (-56®C to 125®C) 

Bold face indicates additional data is provided on the page noted. 
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LINEAR— Operational Amplifiers-Characteristics (Cdnt’d) 


Offset 
Voltage 
mv (25“C) 

Bias 
Current 
na. (25*0 

Offset 

Current 
na. (25*0 

Voltage 

Drift 

MV/*C 

Band- 

width 

MHz 

Slew 

Rate 

v/^is 

Voltage 

Gain 

v/v 

CMRR 

db 

Comp. 

1 

Comments 

Device 

Source 

Single-Unit Package (Cont’d) 



AOOO 

200 

2* 

10* 

5* 

0.75K 

60 

2 

Differential Output 

MC142Q 

Motorola 

20.0 

0.00001 

— 

100 

— 

0.5* 

20K 

60 

0 

Ultra Low Bias FET 

ICH8500A 

Intersil 


0.0001 

— 

— • 

— 

0.5* 

. 20K 

60 

0 

Ultra Low Bias FET 

ICH850G 

Intersil 


0.006 

— 

30 

0.5* 

3 

40K 

80 

0 

Electrometer, FET 

ADS23K 

AD (574) 




— 

. — 

— 

25K 


0 

Inverting Separate FET 
input 

L137CA 

Sliiconix 


0.010 

0.002* 

25 

1* 

2.5 V 

31K 

86* 

0 

High Performance, Low 

Bias FET 

3503B 1 

3503S 

Burr-Brown 
t Burr-Brown 



— 

25 

0.75* 

0.5* 

50K 

70 

0 

Low Noise FET 

A0514L 

AD (574) 


0.020 

0.0005* 

75 

1* 

6* 

50K 

70 

0 

High Performance F^ 

8007M 

t Intersil 



— 

25 

1* 

3 

50K 

80 

1-3 

SOV/jue Feed Forward 

AD513K 

AD 





0.75* 

0.5 

50K* 

70 

0 

Low Noise FET 

A0514K 

AD (574) 




50 

0.75* 

0.5* 

60K* 

70 

0 

Low Noise FET 

AD5148 

tAD (574) 

■ 




1* 

3 

50K 

80 

1-3 

50V/ms Feed Forward 

AD513S 

TAD 


0.025 

0.002* 

50 

1* 

0.5* 

25K 

80* 

0 

Low Noise 

3542J 

3542S 

Burr-Brown 
t Burr-Brown 



0.010 

20 

1* 

1.5 

50K 

70 

0 

Low Cost FET 

LH0042 

t National 



— 

25 

1* 

6*, 

50K 

70 

0 

Low Cost FET Input 

AO540K 

AD (574) 




50 

1‘ 

6* 

50K 

70 

0 

Low Cost FET Input 

AD5408 

tAD (574) 






0.5* 

25K 

80 

0 

FET 

AD3542J 

AD 




60 

0.5* 

3 

i 40K 

80 

0 

Electrometer, FET 

AD523L 

AD (574) 


0.030 

0.005* 

20* 

1* 

6* 

50K 

70 

0 

FET 

SU536 

Signetics 


0.050 

0.005 

25 

1* 

1 

25K 

70' 

0 

. Low Cost FET 

LH0042C 

National 



0.025 

150 

— 

— 

20K 

60 

0 

FET Input 741 

2740D 

Teledyne S 



, _ 

25 


6* 

25K 

70 

0 

Low Cost FET 

AD0042C 

AD 


0.10 

— 

25 

1* 

3 

50K 

80 

0 

Low Cost FET Input 

AD503K 

AD5038 

AD (574) 

tAD (574) 


0.20 

0.15 

20* 

3* 

6* 

50K 

64 

0 

High Slew Rate FET 

M740M 

740 

t Fairchild 

Intersil 




25 

100 

600 

— 

— 

0 

Wideband Inverting 

HVA23 

DDC 




— 

100 

1000 

— 

— 

0 

Wideband Inverting 

HFB7 

DDC 


0.50 

0.15 

5* 

1* 

6* 

50K 

80 

0 

FET Input 

LH740AC 

National 




15* 

1* • 

6* . 

50K 

80 

0 

FET Input 

740C 

Intersil 


50 

25 

200 


— 

3K 

60 

0 

Darlington input 

TCA315 

Siemens 








ir" 

; ' .'i' 

Darlingtoh input 

TCA335 

Siemens 

25.0 

0.p20 

0.02 

50* 

5^ 

10* 

80K 

74 

1 

120V/MsGain 3 

1015M 

HA-2060 

143301 

tDDC 
t Harris 
t Teledyne P 





8* 

40* 

7.5K 

74 

1 

High Slew Rate, FET 

1014M 

HA-2050 

tDDC 
t Harris 

30.0 

0.001 

0.0002* 

] 

50 

1* 

2.5 

20K 

86 

0 

Low Bias FET 

1001M 

8007AM 
8007 AC * 

t DDC 
t Intersil 

Intersil 



— 

50* 

1* 

6* 

20K 

86 

0 

FET . 

1439 

Teledyne P 


0.040 

0.020 

10* 

0.14* 

1* 

1-1000 

65 

0 

Instrumentation 

LF252 

LF352 

National 

National 


10 



30 


40 


t Military Temperature Range (-55®C to 125“C) / 
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1C MASTER 


LINEAR — OperafioiMl Amplifiera-Charaetarittics (Cont’d) 


Offset 
Voltage 
mv (25*0 

Bia» 

Current 
na. (25"C) 

Offset 

Current 
na. {25'’C) 

Voltage 

Drift 

MV/“C 

Band- 

width 

MHz 

Slew 

Rate 

V/pS 

Votta^ 

Gain 

v/v 

CMRR 

db 

Comp. 

Comments 

Device 

Source 

eingtomnit Package (Cont'd) 


30.0 

30* 

. 2 

0.06* 

1* 

6* 

1000K 

80* 

0 

High Slew Rate FET 

mA740C 

Signetics 

50.0 

0.001 

0.0005* 

90 

0.5* 

3 

20K 

70 

0 

Electrometer, FET , 

ADS23J 

AD (574) 


0.015 

— 

75 

1* 

3 

20K 

70 

0 

Low Cost FET Input 

ADS63J 

AD (574) 


0.020 

— 

75 

1* 

6* 

50K 

70 

0 

Low Performance Limit, 












SeellOIMIII 1001M664 

1001M664 

tDDC 


0.025 

0.005* 

75 

1* 

2.5 

20K 

86* 

0 

High Performance, Low 

Bias FET 

3503A 

Burr-Brown 











3503R 

t Burr-Brown 


0.030 


75 

1* 

3 

20K 

70 

1-3 

50V/ms Feed Forward 

AD513J 

AD 


0.050 

0.0005* 

75 

1* 

6* 

20K 

70 

0 

High Performance, FET 

3540J 

Burr-Brown 











1001 

DDC 











8007C 

Intersil 








70 


Low Cost FET 

1424 

Teledyne P 



' — 

75 

0.75* 

0.5* 

20K 

70 

0 

Low Noise FET 

AD514J 

AD (574) 

i 




1* 

6* 

20K 

70 

0 

Low Cost FET 

AD54(M 

AD (574) 








70 

0 

Low Performance Limit, 












See 1001C111 1001C665 

1001C665 

DDC 

60.0 

0.020 

0.02 

60* 

5* 

10* 

80K 

70 

1 

Wideband, FET Input 

AM-406 

Date! 











1015C 

DDC 











HA-2065 

Harris 











1433 

Teledyne P 





8* 

40* 

7.5K 

70 

1 

120V//isQain 3 

AM-405 

Date! 











1014C 

DDC 











HA-2055 

Harris 

90.0 

0.10 

0.005* 

30* 

1* 

6* 

50K 

64 

0 

FET, High Input, High 
Impedance 

NE536 

Signetics 

110.0 

2 

0.3 

20* 

1* 

6* 

20K 

55 

0 

High Slew Rate FET 

uMAOC 

Fairchild 




— 

1* 

6* 

20K 

55 

0 

High Slew Rate FET 

740C 

Intersil 

— 

150 

— , 

25 

50 

400 

— 

— 

0 

Fast Settling, inverting 

HFS23 

DDC 

Dual-Unit Package 


0.5 

2 

0.2 

15 

1* 

0.3* 

80K 

96 

1 

Dual 108A 

LH2108A 

t National 











LH2208A 

National 











LH2108A 

f Signetics 











LH2208A 

Signetics 


3 

2.8 

2 

1.2* 

0.25* 

200K 

114 

0 

Dual Matched 

instrumentation 

OP-10 

tPMI 











OP-10A 

tPMI 


4 

3.8 

2 

1.2* 

0.25* 

200K 

110 

0 

Dual Matched 

instrumentation 

OP-10E 

PMt 


7 

1 

30 

1* 

0.3* 

80K 

96 

1 

Duai308A 

LH2308A 

National 











LH2308A 

Signetics 

0.75 

50 

2 

8 

0.8 

0.4 

100K 

90 

0 

Dual Matched 

OP-04A 

t PMi 











OP-04E 

PMt 











OP-14A 

tPMI 











OP-14E 

PMi 

1.3 

7 

6 

4.5 

1.2* 

0.25* 

120K 

100 

0 

Dual Matched 

instrumentation 

OP-10C 

PMi 

2.0 

0.05 

0.01 

5 

2.5* 

3 

50K 

85 

0 

JFET 

LF2115A 

tTI 






5 

50K 

85 

0 

JFET 

LF2355A 

Tl 





4 

10 

50K 

85 

0 

JFET Wideband 

LF2156A 

tTI 











LF2356A 

Ti 


t Mllltliry Temperature Range (~65®C to 125®C) 
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LINEAR — Opwationai Ainplifiera>Characterittiea (Cont'd) 


Offeet 
Voltage 
mv (25“C) 

Bias 
Current 
na. (25’C) 

Offset 
Current 
na. (25“C) 

Voltage 

Drift 

MV/*C 

Band* 

width 

MHz 

Slew 

Rate 

v/ps 

Voltage 

Gain 

v/v 

CMRR 

db 

Comp. 

Comments 

Device 

Source 

Duai-Unit Paekaga (Cont’d) 


2.0 

0.05 

0.01 


— 


50K 

85 


for gains 5 

LF2157A 

tTI 











LF2357A 

Tl 


2 

0.2 

15 

1* 

0.3* 

50K 

85 

1 

Dual 108 

LH2108 

t National 





-- 




,* ■ 


LH2208 

National 











LH2108 

t Signetics 











LH2208 

SIgnetIcs 


60 

5 

10 

0.8 

0.4 

50K 

90 

0 

Dual Matched 

OP-04 

PMt 











OP-04C 

.PMI 











OP-14 

tPMf 











OP-14C 

PMi 





— 


100K 

80 

0 

Dual High Performance 












741 

SSS747 

tAMD 











SSS747 

tPMI 



10 

15 

1* 

— 

50K 

90 

0 

Low Power 

LM158A 

National 



25 

5 

1.5* 

0.8 

100K* 

too* 


Matched Amplifier Pairs 

3500MP 

Burr-Brown 


75 

to 

16 

1* 

0.5* 

50K 

80 

1 

Dual LM101A High 












Performance 

LH2101A 

tAMD 











LH2201A 

AMD 











LM2101 

t Motorola 











LM2201 

Motorola 











LH210tA 

t National 










' 

LH2201A 

National 











LH2101A 

t Signetics 











LH2201A 

Signetics 

3.0 

6 

3 

10* 

25* 

0.1* 

40K 


0 

Programmable 

HA-2730 

t Harris (581) 


16 

5 

— 

.25* 

0.16* 

100K 

70 

0 

Programmable Dual 












LM4250 

LH24250 

t National 


20 

7.6 

6* 

0.27* 

0.16* 

50K 

70 

0 

Low Power Adjustable 








- 




Current 

8022M 

t Intersil 


50 

5 

— ' 

— 

— 

50K 

80 

0 

Higher Performance 

SSS747B 

PMI 


80 

15 

16 

1* 

— N 

50K 

70 

0 

Low Power 

LM258A 

National 



30 

16 

0.44 

0.3 

50K 

80 

, 0 

Dual 741 

PA747AM 

t Fairchild 











MA747EC 

Fairchild 











LM747A 

t National 











LM747E 

National 


100 

30 

8* 

8* 

2 

25K 

80 

0 

High Slew Rate 

HA-2050 

t Harris (581) 




20^ 

1* 

— 

25K 

65 

0 

Low Power, Single Supply 

LM358A 

National 


750 

400 

3* 

— 

2* 

20K 

70 

3 

Audio Preamp 

mA749C 

Fairchild 











M749M 

t Fairchild 

5.0 

0.10 

0.02 

5* 

2.5* 

5* 

50K 

85 

0 

JFET 

LF2155 

tTI 











LF2255 

Tl 





4,5 

7.5 

50K 

85 

0 

JFET Wideband 

LF2166 

tTI 











LF2256 

Tl 





— 

— 

50K 

85 


for gains n 5 

LF2167 

tTI 











LF2257 

Tl 


7.5 

3 

3* 

V" 

15* 

200K 

70 

0 

Multi-Purpose 












ProgramomWe 

M776M 

t Fairchild 


10 

5 

10* 

' ~ 

0.1* 

25K 

74 

0 

Programmable 

HA-2735 

Harrto (580) 



25 

10* 

1* 

0.6* 

60K 

70 

0 

Single Supply, I/O 












operates to ground 

M798M 

t Fairchild 











MC3558 

t Motorola 


100 

25 

— 

— 

— 

50K 

70 

0 

Dual High Performance 



\ 









741C 

SSS747C 

AMD 











SSS747C 

PMI 











(Cont’d) 



t MHItary Temperature Range (-56 ®C to 125 ®C) 
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1C MASTER 


LINEAR— Operational Amplifiara-Charaetariatica (Cont'd) 


. Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 




— 

' ' 

Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 





mv (25"C) 

na. (25“C) 

na. (26X) 

MV/-C 

MHz 

V/pS 

v/v 

db 

Comp. 

" Comments 

Device 

Source 

Dual-Unit Package (Cont’d) 


5.0 

100 

V 

25 

— 


— 

50K 

70 

0 


(Continued; 

SSS747G 

tPMI 











SSS1458 

PMI 











SSS1558 

tPMI 



40 

— 

0.8* 

0.5* 

4K 

60 

0 

Low Power 

TL022M 

tTI 


150 

30 

V 


— 

50K 

70 

0 

Half LM 124 

MLM158 

Motorola 











LM158 

t National 











LM258 

National 











LM158 

tTI 


200 

60 

8* 

8* 

2 

20K 

74 

0 

High Slew Rate 

HA-2655 

Harris (580) 



80 


0.8* 

0.5* 

IK 

60 

0 

Low Power 

TL022C 

Tl 


250 

30 

— 

1* 

— 

100K* 

85* 

0 

Half LM124 

SE532 

t Signetics 


500 

200 

2-15* 

1* 

0.5* 

50K 

70 

0 

Dual 741 

747M 

t AMD 











1558 

tAMD 











XR1558 

t Exar 











mA747M 

t Fairchild 











mA1558M 

t Fairchild 











MC1747 

t Motorola 











MC1558 

t Motorola 











MC4558 

Motorola 











LM747 

t National 











LM1558 

t National 











PM747 

tPMI 











PM1558 

tPMl 



/ 








CA747 

tRCA 











CA1558 

tRCA 











RM747 

t Raytheon 











RM1558 

t Raytheon 











MC1558 

t Signetics 











mA747 

t Signetics 











SG747 

tSIlicdrrG 











SG1558 

t Silicon G 











747B 

t Teledyne S 











1558 

t Teledyne S 











mA747M 

tTI 











MC1558 

tTI 




— 

2 

1.5* 

50K 

70 

0 

Wideband 741 

RM4558 

t Raytheon 











RM4558 

tTI 





— 

10 

25K 

70 

0 

High Slew Rate 1558 

MC1558S 

t Motorola 

6.0 

10 

6 

3* 

r 

15* 

50K 

70 

0 

Multi-Purpose 












Programmable 

mA776C 

Fairchild 


30 

10 

5* 

0.27* 

0.16* 

50K 

70 

0 

LoW Power Adjustable 
Current i 

8022C 

Intersil 




— 

.25* 

0.16* 

- 75K 

70 

0 

Programmable Dual 

LM4250 

LH24250C 

National 


250 

50 

7* 

— 

^ — 

25K 

65 

0 

Half LM244/324 

MLM258 

Motorola 











MLM358 

Motorola 









0 

JFET 

NE532 

Signetics 



75 

19* 

1* 

0.6* 

20K 

70 

0 

Single Supply, I/O 
operates to ground 

mA798C 

Fairchild 











MC3458 

Motorola 


500 

200 

— 

1* 

0.5* 

20-50K 

70 

0 

Dual 741C 

1458 

AMD 











747C 

AMD 











XR1458 

Exar 











mA747C 

Fairchild 











MA1458C 

Fairchild 











(Cont’d) 



t Military Temperature Range ('^55®C to 125®C) 

Bold face indicates additionai data is provided on the page noted. 
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MASTER SELECTION GUIDfe 


LINEAR— Operational Amplifiers-Charaetaristies (Cont’d) 


Offset I Bias Offset Voltage Band> Slew 

Voltage Current Current Drift width Rate 

mv (25«C) na. (25X) na. (25"C) pv/X MHz v/ps 


Voltage 

Gain CMRR 

v/v db Comp. 


Pual«Unit Package (Cont*d) 

6.0 500 200 


0.5* 20-50K 


1* 20K 70 


Wideband 741 


(Continued) 

MC1747C 

LM747C 

LM1458 

PM747C 

PM1458 

GA747C 

CA1458 

RC747 

RC1468 

pA747C 

MC1458 

SG747C 

SG1458 

747C 

1458 

pA747C 

MC1458 


Motorola 

National 

National 

PMI 

PMi 

RCA 

RCA 

Raytheon 

Raytheon 


SIgnetics 
Silicon G 
Silicon G 
Teledyne S 
Teledyne S 
Tl 
Tl 


XR4558 , Exar 

pA4558 Pairchild 

MC4558C Motorola 

RC4558 Raytheon 

RC4558 Tl 








70 

0 

Low' Noise 

XR4739 

RC4739 . 

Exar 

Raytheon 




— 

10 

15K 

^ 70 

0 

High Slew Rate 1458 

MC1458S 

Motorola 

1000 

500 

— 


— 

12K* 

70 

2 

Low Noise 

TCA490 

SIgnetics 

2000 

1000 

— 

— 

1® 

6.5K 

70 

2 

Single, Supply 

pA739 

TBA231 

Fairchild 

SGS 

250 

50 

V 

1* 

— 

25K 

65 

0 

Half LM224 

LM258 

National 


National 

SIgnetics 

Tl 

Tl 








100K 

50 

0 


, LM2904 

National 

7.5 

7 

1 

30 

1* 

0.3* 

25K 

80 

1 

Dual 308 

LH2308 

National 


250 

50 

30 

1* 

0.5* 

25K 

70 

1 

Dual High Performance 

LH2301A 

LH2301A 

AMO 

National 


1500 

500 

1.5* 

1* 

0.3* 

15K 

65 

3 

Matched Dual 709 

RC1437 

Raytheon 






0.25* 

15K 

65 

3 

Matched Dual MC1709C 

MC1437 

Motorola 

10.0 

0.20 

0.05 

5* 

2.5* 

5* 

25K 

80 

0 

JFET 

LF2355 

Tl 





4.5 

12* 

25K 

80 

0 

JFET, Wideband 

LF2356 

Tl 





— 

— 

25K 

80 

— 

for gains p 5 

LF2357 

Tl 


700 

300 

15* 

1.1* 

0.8* 

20K 

60 

0 

General Purpose 

pA1458CC 

MC1458C 

1458C 

FaircNId 

Motorola 
Teledyne S 


1500 

600 

— 

— 

— . 

10K 

70 

0 

Audio Preamp 

pA749D 

Fairchild 

20.0 

0.02 

0.0005* 

75 

1* 

6* 

50K 

70 

0 

FET input Dual 

10q2M 

8043M 

tDDC 
t Intersil 

50.0 

0.05 

0.0005* 

75 

1* 

6* 

20K 

70 

0 

FET Input Dual 

1002C 

DDC 


t Military Ternperature Range (— 56®C to 125®C) 
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1C MASTER 


LINE AR— Operational Amplif iers-Characteriatics (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 





Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 




mv (25‘’C) 

na. (25“C) 

na. (25“C) 

MV/“C 

MHz 

V/ftS 

v/v 

db Comp. 

Comments 

Device 

Source 


Triple Unit Package (Cont’d) 


Triple Unit Package 


2.0 


500 


250 


10 * 


4K 


90* 


Two amplifiers of Triple 
unit, includes 5v regulAtor 


ZN417 


Ferranti 


3.0 


30 


7.5 


0.27* 


0.16* 


50K 


70 


Low Power Programmable 


8023M 


t Intersil 


5.0 


70 


14 


— 0 . 02 * 


0 . 1 * 


70 


Micropower, 

Transconductance 

Amplifier 


CA3060 


tRCA 


200 


50 


3.3* 


0 . 6 * 


0.4* 


3K 


80 


Programmable 


L144A 

L144B 


tSilieonix (604) 
Silieonix (604) 


550 


100 


— 0.045* 


— 70 


Micropower, 

Transconductance 

Amplifier 


CA3060 t RCA 


5000 


1000 


— 0 . 11 * 


— 70 


Micropower, 

Transconductance 

Amplifier 


CA3060 


tRCA 


6.0 


30 


10 


0.27* 


0.16* 


50K 


70 


Low Power Programmable 


8023C 


Intersil 


10.0 


250 


70 


3.3* 


0 . 6 * 


0.4* 


IK 


70 


Programmable 


L144C 


Silteonix (604) 


2000 


200 * 


0.46 


4K* 


90* 


Supply ±6 


TCA220 


Signetics 


20.0 


50 


25 


— 0.5* 


4K 


90* 


Low input current amplifier 
of triple includes 5v regulAtor 


Quad Unit Package 


2.0 


50 


10 


20 


~ 50K 


70 


Low Power 


2.5 


160 


50 


10 * 


100K 


86 


Wideband 


3.0 


80 


15 


20 


r — 


50K 


70 


Low Power 


100 


30 


30 


25K 


65 


Low Power 


200 


30 


2.8 1.3 


25K 


80 


Noise 2/tV max 


3.5* 1.6* 50K 80 0 Quad 741 

HA-4741-2 Harris (580) 

HA4741-2 t Raytheon (568) 

3.5 240 100 2* 10* 4* 75K 80 0 Wideband 

HA-4605 Harris 

(580^) 

4.0 400 50 5* 1* 1.2* 50K 70 0 LM 124 with improved 

output 

RM3503A* t (586) 

5.0 100 25 — 1* 0.5* - 50K 70 0 Quad 741 with standard 

npn input stage 

LM148 tAMD 

LM148 t Intersil 

LM248 Intersil 

MC4741 t Motorola 

LM148 t National 

LM148 t Raytheon 

4* 2.0* 50K 70 0 Wideband quad 741 for 

gains 5 

LM149 tAMD 

LM249 AMD 

L149 t National 

LM249 National 

40 — 0.8* 0.5* 4K 60 0 Low Power 

TL044M tTI 

150 30 7* 1* — 50K 70 0 Single Supply: I/O 

Operates to ground 

LM124 tAMD 

LM224 AMD 

LM124 t Fairchild 

LM124 t Intersil 

MLM124 t Motorola 

(Cont’d) 


ZN417 


Ferranti 


LM124A t National 


HA-4602 t Harris (582) 


LM224A 


National 


LM324A 


National 


RM4156 tAaythaon (562) 


10 


20 


30 


40 


50 


t Military Temperature Range (— 65®C to 125®C) 
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LINEAR^Operational Amplifiars-Characteriatics (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 





Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 




mv (25“C) 

na. (25"C) 

na (25*0 

MV/*C 

MHz 

V/ilS 

v/v 

db Comp. 

Comments 

Device 

Source 


Quad Unit Package (Cont’d) 


6.0 


150 


30 


60K 


70 


250 


80 


0.8 0.5* 


IK 


60 


Low Power 


300 


30 


0.6 


50K 


70 


Quad 741 


1.5* 


0.8 


50K 


70 


Quad 741 


50 


2.8 


1.3 


15K 


80 


Noise 2 mV max 


3.5* 


1.6* 


25K 


80 ' 


Quad 741 


500 


50 


10 * 


0.6* 


50K 


70 


Single Supply; I/O 
Operates to ground 


1.5* 


5K 


70 


Programmable Quad 741 


20K 


70 


Quad 741 


200 


1.6* 


50K 


70 


Quad 741, High Gain 


6.0 


0.5 


0.05 


10 20 


60K 


70 


FET, wideband 


200 


50 


0 . 6 * 


25K 


70 


Quad 741 with standard 
npn Input stage 


5* 3.5* 25K 70 


Wideband quad for 
gainsM5 


600 


50 


1* 1.2* 25K 70 


LM324 with Improved 
output 


2 1.6 5K 70 


Quad 741 


100 


1* 0.6* 25K 70 


Quad 741 


200 


1* 20K 70 


Quad 741 


1* 0.5* 


20K 


(70 


Quad 741 


(Continued) 

MLM224 

Motorola 

LM124 

t National 

LM224 

National 

LM124 

t Raytheon 

LM224 

Raytheon 

CA124 

tRCA 

LM124 

t SIgnetIcs 

SG124 

t Silicon G 

LM124 

tTI 

LM224 

Tl 


TL044C 


Tl 


835B 


t Teledyne S 


836B 


t Teledyne S 


RC4156 Raytheon (582)| 

RV4156 RaytiMon 


HA-4741-5 

HA4741-5 


(580y 

m) 


XR3503 tExar 

MA3503M t Fairchild 

MC3603 t Motorola 

t Raytheon (586)1 


XR4202 


Exar 


XR4212M t Exar 


XR4136M 

mA4136M 

PM1436 

RM4135 

RM4136 ‘ 


tExar 
t Fairchild 
fPMI 

t Raytheon (588)| 

tTI 


MG3471 

MC3671 


Motorola 
t Motorola 


LM248 

AMD 

LM348 

AMD 

mA348 

Fairchild 

LM248 

Intersil 

LM348 

Intersil 

MC4741C 

Motorola 

LM348 

National 


LM349 

mA349 


AMD 

Fairchild 


RC3403A 

RV3403A 


t Raytheon (585) 
Raytheon (586) 


XR4212C 


Exar 


8^C 


Teledyne S 


XR4136C 

mA4136C 

PM4136C 

RC4138 

RC4136 


Exar 
Fairchild 
PMi 

Raytheon (588)j 

tTI 


MC4741C 


Motorola 


10 



40 


50 


t Military Temperature Range (~55®C to 126®C) 

“Comp” Indicates number of compensation components required. 
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LINEAR— Operational Amplifiers-Characteristica (Cont’d} 

j ^ 


Offeet Bias Offset Voltage Band* Slew VOttage 

Voltage Current Current Drift width Rate Gain CMRR 

mv (25®C) na. (25“C) na. (25“C) mv/“C MHz v/ps v/v db Comp. Comments 

Device Source 

Quad Unit Package (Cont’dy 


7.0 250 50 ‘ V 1* — 25K 65 0 Single Supply; I/O 

Operates to ground 

\ 

■ ' ^ 

\ 

LM324 AMD 

mA 224 Fairchild 

mA 324 Fairchild 

XR324 Exar 

LM224 Intersil 

LM324 Intersir 

MLM324 Motorola 

LM324 National 

CA224 RCA 

CA324 RCA 

LM324 Raytheon 

LM224 SIgnetics 

LM324 Signetics 

SA534 Signetics 

SG224 Silicon G 

SG324 Silicon G 

LM224 Tl 

LM324 Tl 

100K* 50 0 Single Supply 

LM2902 National 

500 50 — — ~ 100K 85* 0 Extended Temp LM224 

j'' • I 

MLM2902 Motorola 

LM2902 Raytheon 

LM2902 Tl 

8.0 500 75 10* 1* 0.6*^ 20K 70 0 Single Supply: I/O 

\ Operates to ground 

XR3303 Exar 

mA 3303C Fairchild 

MC3303 ^Motorola 

100 — 1.5* 1* 25K 70 0 Opad 741 ^ 

836C TeledyrieS 

10.0 0.10 0.02 10 3* 7* 25K 70 0 JFET 

TL084 Tl 

500 50 10* 1* 0.6* 20K 70 0 Single Supply; I/O 

Operates to ground 

XR3403 Exar 

mA 3403 Fairchild 

MC3403 Motorola 

RC3403 Raytheon ($86) 

— 1* 2* 15K 70 0 LM224 with Improved 

output 

RV3403A Raythoon (586) 

600 300 — 3* 1* 15K 60 0 Quad 741 

RC4136C Raytheon 

RC4136C Tl 

— 100 — — 2.5* 0.5/20* 2K — 0 Current Mirror, Single 

\ Supply 

LM1900 t National 

200 — — 2.5* 0.5/20* 1,2K — 0 Current Mirror, Single 

Supply 

LM2900 National 

LM3900 National 

LM2900 F^aytheon 

LM3900 Raytheon 

300 — — 4* 0.6* - IK — 0 ' Current Mirror, Single 

Supply 

mA 3301C Fairchild 

MC3301 Motorola 

RC3301 Raytheon 

300 — — 2.5* 0.5/20* 1.2K — 0 Current Mirror. Single 

Supply 

LM3301 National 

LM3401 National 

5* 0.6* IK — 0 Current Mirror, Single 

Supply 

MA3401C Fairchild 

MC34bl Motorola 

CA3401 fRCA 

RC3401 Raytheon 


t Military Temperature Range (-55®C to laS^C) 

( Bold face Indicates additional data Is provided on the page noted. 
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LINEAR— Phase Locked Loops/Synthesizers 


Function Device 

Source 

PhaM Locked Loop Circuits 

Note: Stereo Decoders are listed under 

Consumer Circuits 


Counter Logic Control 


SP8790 

Plessey 

1 Counter Control Logic (Use with MC12012 for 

high frequency programming) 


MC12014 

Motorola 

1 Crystal Oscillator (0.1 to 2.0 MHz) 

MC12060 

Motorola 

MC12560 

t Motorola 

Crystal Oscillator (2 to 20 MHz) 


MC12061 

Motorola 

MC12561 

t Motorola 

1 Current Controlled Oscillator and Phase 

Comparator 


HA-2820 

t Harris 

HA-2826 

Harrte 

Digital Mixer 


MC12000 

Motorola 

Double Balanced Mixer 


MC12002 

Motorola 

MC12502 

t Motorola 

FSK Modulator/Demoduiator 


XR210 

Exar 

XR2211 

t Exar 

XR2211C 

Exar 

XR2211C 

Raytheon 

XR2211M 

t Raytheon 

1 Offset Control System (for synthesizer tuned 

transceivers) 


MC12020 

Motorola 

MC12021 

Motorda 

MC12520 

t Motorola 

MC12621 

Motorola 

Phase Comparator and Programmable (^nter 

MC14568BA 

t Motorola 

MC14568BC 

Motorola 

Phase-Frequency Detector 


11C44C 

Fairchild 

11C44M 

Fairchild 

MC4044 

Motorola 

MC4344 

t Motorola 

MC12040 

Motorola 

MC12540 

t Motorola 

Phase Locked Loop 


XR215 

Exar 

N^64 

Signetics 

Phase Locked Loop (CMOS) 


F4046BC 

Fairchild 

F4046BM 

t Fairchild 

SIL4046B 

Mitel 

MC14046BA 

t Motorola 

MC14046BM 

Motorola 

C04046B 

tRCA 

CO4046BE 

RCA 

SCL4P46B 

tsss 

SCL4046BE 

sss 

SCL4446 

sss 


Line 

Function Device 

Source 

Line 

Function Device 

Source 


Phase Locked Loop Circuits 


Phase Locked Loop Circuits 


(Cont'd) 



(Cont'd) 



Phase Locked Loop (CMOS) (Continued) 


Dual Tone Decoder (Continued) 


TP4046A/B 

Tl 


XR2667C 

Exar 


Phase Locked Loop Control (Oscillator, 


XR2567C 

Raytheofi 


programmable divide, phase comparator) 


XR2667M 

t Raytheon 


1 SP8760 

Plessey , 1 


Tone Generator 



Phase Lock, Divider, Comparator ' ^ * 


f FX205 

CMA 


SP5228 

Plessey ^ 


Two Modulus Prescaler ( (5/6) i 

10 

Synthesizer Control Circuit (Internally 

70 

11C91C 

Fairchild 


programmed, to 40 channels) 



11C91M 

t Fairchild 


NC6400 

Nitron 


95H91C 

Fairchild 


NC6401 

Nitron 


96H91M 

t Fairchild 


Synthesizer (Programmable Divider, to 1021 


SP8740 

Plessey 


channels, adder, phase comparator) 


SP8745 

Ressey 


HCTR0320 

Hughes 


Two Modulus Prescaler ( (6/7) 


Synthesizer, Citizen Band 



SP8741 

Plessey 


HCTR0340 

Hughes 


SP8746 

Plessey 


HCTTO347 

Hughes 


Two Moduli^ Prescaler ( (8/9) 

20 

MPS7139 

Micro Power 

80 

SP8743 

Plessey 


MPS7149 

Micro Power 





MC15104 

Motorola 


Two Modulus Prescaler ( (5/6, 10/ 11, 10/ 12) 


MC16106 

Motorola 


MC12012 

Motorola 


MC15109 

Motorola 


Two Modulus Prescaler ((10/11) 


MC15112 

Motorola 


11C90C 

Fairchild 


MM55104 

National 


11p90M 

t Fairchild 


MM55106 

National 


95H90C 

Fairchild 


MM551t4 

National 


95H90M 

t Fairchild 


MM55116 

National 


95H91C 

Fairchild 


NC6402 

Nitron 

90 

MC12013 

Motorola 

30 

MN6040 

Panasonic 


MCt2513 

t Motorola 


MN6040 

Panasonic 


SP8640 

Plessey 


SP8920 

Plessey 


SP864i 

Plessey 


SP8921 

Plessey 


SP8642 

Plessey 


SP8922 

Plessey 


SP8643 

Plessey 


SP8923 

Plessey 


SP8685 

Plessey 


Synthe^er, Marine Radio, to 82 channels 


SP8690 

Plessey 


NC6400 

Nitron 


SP8696 

Plessey 


Synthesizer, T.V., to 98 channels 


Two Modulus Prescaler ((248/256) 


NC6410 

Nitron 

100 

11C83 

Fairchild 

40 

Synthesizer, Fixed or Programmable 


Count Extender ( (8, extends division ratio of a 

Two Modulus Prescaier while retaining the 


wtuoiuo 

uoiiins 


difference, ie ( 10/ 11 becomes (80/81) 


Synthesizer, Externally Programmable 


SP8794 

Plessey 


NC6420 

Nitron 


SP8794A 

t Plessey 


Synthesizer (Programmable Dividers, Phase 


Count Extender, (divide by 4. divide by 10/11 | 


Comparator) 



becomes divide by 40/41) 

Plessey 


S187 

Siemens 


For other Prescalers see Digital-Special, 


Tone Decoder 



Dividers 



XR567 

t Exar 


VCO 


CA 

XR567C 

Exar 

110 

11C58C 

Fajrchild 

ou 

XR2211 

t Exar 


MC1648 

t Motorola 


XR2211C 

Exar 


MC1658 

Motorola 


LM567 

t National 


SP1648 

Plessey 


LM^7C 

National 


SP1658 

Plessey 


XR2211C 

Raytheon 


SN64LS^24 

tTI 


XR221tM . 

t Raytheon 


SN74LS324 

Tl 


NE567 

Signetics 


VCO-Function Generator 



SE567 

t Signet ics 


LM566 

National 


Dua l Tone Decoder 



LM566C 

t National 


XR2567 

t Exar 


NE566 

Signetics 

60 

(Cont’d) 


120 

(Cont'd) 



TF4046A/B 

(Confd) 


tn 


130 


140 


150 


160 


170 


180 


t Military Temperature Range (-56®C to 126®C) 
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LINEAR— Phase Locked Loop Circuits iTelecommunication Circuits 


Function 


Device 


Source 


Line 


Function 


Device 


Source 


Line 


Function 


Device 


Source 


Line 


Phase Locked Loop Circuits 

(Cont’d) 


VCO-Function Generator (Continued) 

SE566 f Signetics 

VCO and Phase Comparator 


XFI2207 

Exar 

XR2207C 

Exar 

MLM565 

Motorola 

LM565 

National 

LM565C 

t National 

XR2207C 

Raytheon 

XR2207M 

t Raytheon 

NE560 

Signetics 

NE561 

Signetics 

NE562 

Signetics 

NE565 

Signetics 

SE565 

t Signetics 

TA7133 

Toshiba 

VCO-Wavefqrm Generator 

145X 

DDC 

XR205 

Exar 

XR2206 

t Exar 

XR2206C 

Exar 

1453M 

tDDC 

8038C 

Intersil 

8038M 

t Intersil 

LS8038C 

Lithic Sys 

LS8038M 

t Lithic Sys 

VCO, Amplifier, Analog Multiplier 

XRS200 

Exar 

XR205 

Exar 

VCO, Phase Comparator, Multiplier 

SL651 

Plessey 

VCO, Phase Comparator Multiplik, with 

Auxiliary Amplifier 

SL650 

t Plessey 

Dual VCO ' 


11C24C 

Fairchild 

MC4024 

Motorola 

MC4324 

t Motorola 

DM54LS124 

t National 

DM74LS124 

National 

SN54LS124 

t Tl 

SN54S124 

t Tl 

SN74LS124 

Tl 

SN74S124 

Tl 

. SN54LS326 

Tl 

SN74LS325 

Tl 

-SN54LS326 

tTI 

SN74LS326 

Tl 

SN54LS327 

tTI 

SN74LS327 

Tl 

Tsiscommunicalion Circuits 

Baseband Modulator / Demodulator (50db 

carrier suppression) 

SL1001 

Plessey 


Baseband Channel Amplifier (24-27db 
amplifier) 

SL1020 


10 


20 


30 


40 


50 


Teiecommunication Circuits 

(Cont’d) 


Coin box Circuit (Coin recognition for pay 

telephones) 


AY5-9300 

Gl 

Compander (Signal Compressor/ Expander) 

XR2216 

Exar 

LM2704 

National 

LM2705 

National 

LM2706 

National 

LM2707 

National 

LS3704 

National 

LM3705 

National 

LM3706 

National 

LM3707 

National 

L150 

SGS 

NE570 

Signetics 

NE571 

Signetics 

Companding Digital to Analog Converter 

DAC-76 

PMI 

Delta Modulation System (encodes and 

decodes audio signals) 


FX209 

CMA 

Push Button Telephone Dialer Circuit 
(Converts push button inputs to pulses) 

CRC8000 

Collins 

. AY5-9100 

Gl 

MM5395 

Natiqnal 

Binary to Pulse Train Converter (Phone pulse 

output) 


MC14408 

Motorola 

MC14409 

Motorola 

Repertory Dialer (Stores ten telephone 

numbers) 


AY5-9200 

Gl 

Clock Generator (for AY5-9 100/9200) 

AY5-9500 

Gl 

Tone Decoder (Three tone 8 combinations 

sequential code receiver) 


FX307 

CMA 

Tone Decoder (Operates from 
kHz) 

0.01 Hz to 500 

XR567 

t Exar 

XR567C 

Exar 

XR2211 

t Exar 

XR2211C 

Exar 

LM567 

t National 

LM567C 

National 

'XR2211C 

Raytheon 

XR2211M 

t Raytheon 

NE567 

Signetics 

SE567 

t Signetics 

Dual Tone Decoder (Operates from 0.01 Hz to 

500 kHz) 


XR2567C 

Raytheon 

XR2567M 

t Raytheon 

XR2567 

Exar 

Dual Tone Decoder 


CRC8030 

Collins 

AY5-9800 

Gl 


60 


70 


80 


90 


100 


110 


Telecommunication Circuits 

(Cont’d) 


Dual Tone Receiver Circuit (combine with 

filters for toucK tone receiver 


AF104 

i^ational 

AF106 

National 

AF107 

National 

AF108 

National 

AF110 

National 

Gyrator 


TCA580 

Signetics 

AF120 

National 

Relay Driver (For 48v telephone relays) 

DS1686 

t National 

DS1687 

t National 

DS3686 

National 

DS3687 

National 

Quad Tone Decoder 


883-5 

Beckman 

Encoder 2 of 8 keyboard to Binary Encoder ( 

4 X 4 Key Input to 4 line output) 


MCt4419 

Motorola 

Bandpass (touchtone) Filters 


882 

t Beckman 

883-X 

t Beckman 

AF101 

National 

AF102 / 

National 

AF103 

National 

AF111 

National 

AF112 

National 

AF113 

National 

, AF114 

National 

Dual Tone Generator (Accepts 2 of 8 code 4 x 

4 Key input, synthesizes 2 freq.) 


82558 

AMI (406 

7206 

Intersil 

MK5085 

Mostek 

MK5086 

Mostek 

MC14410 

Motorola 

Dual Tone Generator (Generates 12-16 tone 

pairs) 


AY3-9400 

Gl 

AY3-9410 

Gl 

Dual Limiter (Touchtone Amplitude Limiter) 

883-4 

Beckman 

Modem, Frequency Division Multiplex 

Transmitter and Receiver 


LM1823 

National 

LM1826 

National 

Modem (Frequency-Shift Keying Modulator/ 

Demodulator- -600 bps) 


MC14412 

Motorola 

Modem (For Serial Communications at up to 

600 bps) 


MC6860 

Motorola 

Digital Filter Switch (Tone Decoder) 

FX105 

CMA^ 


Frequency Sensitive Switch (Provides two set 
points adjustable with external components.) 

FX101 . CMA 


120 


130 


140 


150 


160 


170 


t Military Temperature Range (-65®C to laS^C) 


Bold face indicates additional data is provided on the page noted. 
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LINEAR— Teiecomnlunication Circuits Timers 


Finnction Device 

Source 

Timurs (Cdnt’d) 

Timer (Continued) 


355A/C 

TeiedyneS 

355B/M 

t Teledyne S 

sesss 

tTI 

NE555 

Tl 

Timer, Adjustabie Threshold 


MC1422 

Motorola 

Timer, (high voltage logic element) 

SP533A 

Plessey 

SP533B 

Plessey 

Timer, intemai Current Source 


XR320 

Exar 

Timer, Lqw Power (Supply 3v) 


SN76812 

Tl 

Timer, Precision 


ZN1034E 

Ferranti 

LM122 

t National 

LM222 

National 

LM322 

National 

LM2905 

National 

LM3^S 

National 

timer Programmable (Includes a counter for 
long time delays) Binary Control 

XR2240C 

Exar 

XR2240M 

t Exar 

liA2240 

Fairchild 

8240 

Intersit 

MCi4541A. 

t Motorola 

MC14541C 

Motorola 

Timer, Programmable (Includes counter) 

Decimal Control 

XR2250C 

Exar 

XR2260M 

t Exar 

8250 

Intersil 

Timer, Programmable (includes counter) 
Hours/Minutes/Seconds Control 

8260 

intersH 

Dual Timer (dual 555) 


NE556 

AMD 

SE556 

t AMD 

XR556C 

Exar 

XR556M 

t Exar 

M666 

Fairchild 

NE556 

Intersil 

SE556 

t Intersil 

MC3456 

Motorola 

MC3556 

t Motorola 

LM556 

t National 

LM556C 

National 

RC556 

Raytheon 

RM556 

t Raytheon 

556 

TeiedyneS 

NE556 

Signetk^ 

SE556 

t Signetics 

SQ556 

t SllkJon G 

SG566C 

SHIconG 

Dual Timer (dual 555) , pinout vartetions 

XR2556C 

Exar 

XR2556M 

t Exar 

LS555-2 

LithicSys 

(Corn’d) 



Function 


Device 


Source 


Une 


Line 


Function 


Device 


Source 


Line 


Telecommunication Circuits 

(Cont’d) 

Frequency Sensitive Switch (Provides set 
points with widely adjustable hysteresis) 

CMA 

Frequency Sensitive Switch (Provides two set 
points and three state outputs) 

PX401 CMA 

Tone Operated Mch (Bistable tone operated 
switch) 

FXSOI CMA 

Tone Operated Monostabie Timer (Tone 
operated for remote Switching) 

FX601 CMA 

Tone Transmitter (Three tone sequential code 
transrnitter) 

F)(207 CMA 

Tone Transceiver (Decodes and encodes 5 
sequential tones) 

FX407 CMA 

FX5d7 CMA 

Tone Transceiver Code Selector (Programs 3 
codes for F)W07/507) 

FX707 CMA 

Tone Transceiver (Single tone transmitter- 
receiver-simpiex.) 

FX107 CMA 

Cross Point Array (Double 4x4 switch 
matrix) 

MC3466 Motorola 

RC4444 Raytheon 

RM4444 Raytheon 

Crosspoint Array (4x4 switch matrix) 

TA6249 RCA 

Crosspoint Array (8x2 switch matrix) 

SD5300 Signetics 

Timurs 

Timer 


NE555 

SE555 

XR555C 

M555C 

NB55 

SE555 

LS855N 


MCC55S 

MC1455 

MC1555 

LM555C 

LMS5SM 

RC555 

RM55S 

CA555 

CA555C 

NE555 

SB5S 

&S555 

SQ555C 

ULN-330d 

ULN-3304 

(Cont’d) 


t AMD 
AMD 
Exar 
Fairchild 
Intersil 
t Intersit 
LithicSys 
t LithicSys 
Micro Comp 
Motorola 
t Motorola 
National 
t National 
Raytheon 
t Raytheon 
t TOA 
RCA 
Signetics 
t Signetics 
t Silicon G 
Siiicon^Q 
Sprague 
Sprague 


to 


20 


30 


40 


50 


60 


Timecs (Cont’d) 


70 


80 


Dual Timer (dual 555) , pinout variations 
(Continued) 

D555 

TeledyrieS 

Dual Set Point Timer (includes timer, 
selectabie time range) 

D«15 

Silieonix (601 

Universal Timer (includes two 4-digit counters, 
comparator, clock oscillator and divider) 

MM5865 

National 

Dual Monostable Timer 


FX109 

CMA 

Quad Timer, Current Sink Output 


NE^ 

Signetics 

SE553 

t Signetics 

Quad Timer, Current Source Output 

NE554 

Signetics 

SE554 

t Signetics 

Tone Triggered Timer 


FX601 

CMA 


Watch Circuits: See Linear-Consumer Circuits, 
Watches; Stopwatches 


90 


100 


110 


120 


130 


140 


t Military Temperature Range (-56 ®C to 126°C) 
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LINEAR— Voltage flegulatora 


Output 

Output 



Output 

Output 


/ 

voltage 

Currant 

Device 

Source 

Voltage 

Current 

Device 

Source \ 

Fixed, Positive 


Fixed, Positive (Cont’d) 


2.6 

100 ma 

MA78L26C 

Fairchild 

5 

la 

(Cont’d) 




MC78L02C 

Motorola 



MC7805C 

Motorola 



M78Lq2C 

8ignetics 



LM109K 

t National 



mA78L62C 

Tl 



LM209K 

National 

5 

100 ma 

mA78L05C 

Fairchild 



LM309K 

NStional 



MC78L0S 

Motorola 


' 

LM7805 

National 



LM140LA-5 

National 



SFC2109M 

NPC 



LM240LA-5 

National 



8L7805 

Plessey 



LM340U-5 

National 



LM1d9K 

t Raytheon 



LM78L05C 

National 



LM209K 

Raytheon 



mA78L05C 

Bignetics 



LM309K 

Raytheon 



MA78L05C 

Ti 



aA7805 

t Bignetics 







mA7805C 

Bignetics 


200 ma 

MLM109Q 

Motorola 



mA78HV05 

Bignetics 



MLM209G 

Motorola 



LM109DA 

t Bignetics 



MLM309Q 

Motorola 



LM2d9DA 

Bignetics 



LM109H i 

t National 



LM309DA 

Bignetics 


1 

LM209H 

National 



LM340-5 

Bignetics 



LM309H 

National 



BG109K 

t Silicon G 



LM342-5 

National 



S(G209K 

Silicon G 



SFCai09 

tNPO 



BG309K 

SHiconG 



81=02209 

NPO 



8G7805K 

tSIHcortG 



81=02309 

NPO 



8G78d5CK 

Siiicon G 



8L78L05 

PieSsey 



MA7805M 

tTi 



TBA625A 

Plessey 







LM109H 

t Raytheon 


1.5 a 

LM340-5 

National 



LM209H 

Ftoytheon 



U815d5 

PMC 



LM309H 

Raytheon 


3a 

BH0323 

Fairchild 



LM109DB 

tSignetics 



LA814Q5 

PMC 



LM2P9DB 

Bignetics 



813554 

Sanken 



LM309D6 

Beetles 



8G123 

t SHiconG 



8G109T 

t Bilicon G 



BG223 

SHiconG 



8G209T 

BiHconG 



BG323 

SHiconG 



8G309T 

Bilicon G 



LM123 

t Nationai 



LM109 

tTi 



LM223 

National 



LM209 

Tl 



LM323 

Nationai 



LM309 

Tl 


5a 

MA78H0S 

FairchHd , 


500 ma 

805-V5 

t Beckman 



420S(K)SS 

Micropac 



MA780050 

Fairchild 


10 a 

42050-510 

Micropac 

- 


mA78M050 

FairchHd 







^78M05M 

t Fairchild 

6 

Ido ma 

LM140LA-6 

Nationai 



MG7705G 

Motorota 



LM240LA-6 

Nationai 



M078M050 

Motorola 



LM340U-6 

National 



LM341>5 

National 



LM78L06C 

Nationai 



SL78M05 

Plessey 


200 ma 

PC621 

tGI 


t 

mA78M05 

t Bignetics 



LM342-6 

National 



mA78M050 

Bignetics 



BL78L06 

Plessey 


1 ■ ' 

mA78M050 

Ti 



BG78P6T 

t SHiconG 


1 

mA78M05M 

TTI 



SG7806CT 

Siiicon G 


600 ma 

L005T1 

BGB 


500 ma 

806-V6 

t Beckman 


750 ma 

809-V5 

t Beckman 



mA78C08C 

Nationai 







mA78M06C 

Fairchild 


850 ma 

L129 

BGB 



mA78M06M 

t FairchHd 


1a 

mA109M 

t Fairchild 



MC7706C 

Motorola 



MA209M 

Fairchild 



MC78M06C 

Motorola 



mA3090 

Fairchild 



LM341-6 

National 



mA7805G 

FairchHd 



8L78Md6 

Plessey " 



mA7805M 

t FairchHd 


1 

MA78Md6C 

Bignetics 



MLM109 

t Motorota 



mA78M06M 

tSignetics 



MLM209K 

Motorota 



pA78M06C 

Tl 



MLM309 

Motorola 



mA78M06M^ 

tTi 


(Cont‘d) 




(Cont’d) 




<D 
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(D 

c 

.9 
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o 
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LINEAR— Voltage Regulators (Cont’d) 


10 


20 


30 


40 


50 


Output Output 

Voltage Current 

Device 

Source 

FixMl, PMitiv* (Cont’d) 



6 SOOma 

(Confd) 


750 ma 

809-V6 

t Beckman 

la 

M7806C 

Fairchild 


mA7806M 

t Fairchild 


MC7606C 

Motorola 


LM7606 

National 


SL7806 

Plessey 


SG7806CK 

Silicon G 


SG7806K 

t Silicon G 


MA78HV06 

Signetics 


mA7806 

tSIgnetics 


mA7806C 

Signetics 


LM340^ 

Signetics 


MA7806C 

Tl 


mA7806M 

tTI 

i:5a 

LM340^ 

National 


US1506 

PMC 

2a 

CJSE()17 

SoRtron 


CJSE019 

Solltron 


CaSE021 

Solltron 

3a 

LAS1406 

PMC 

10 a 

42050-610 

MIcropac 

6.2 100 ma 

M78L62C 

Fairchild 


M78L0^ 

Signetics 

5 

liA78L06C 

Tl 

7 10a 

42050-710 

MIcropac 

8 lOOma 

mA78L08C 

Fairchild 

, \ ' ' 

MC78L08 

Motorola 


Liy(140U-8 

t National 


LM2401A-8 

National 


LM340U-8 

National 


LM78L08C 

Natkmal 


M78L08 

Tl 

200ma 

LM342-8 

National 


SL78108 

Piessey 


SG7808T 

tSiliconG 


SG7808CT 

Slllcon G 

SOOma 

M78C08C 

Fairchild 


mA78M08C 

Fairchild 


M78M08M 

t Fairchild 


MC7708C 

Motorola 


MC78M08C 

Motorola 


LM341-8 

National 


SL78M08 

Piessdy 


mA78M08C 

Signetics 


M78M08M 

t Signetics 


mA78M08C 

Tl 


M78M08M 

tTI 

la 

mA7808C 

Fairchild 


M7808M 

tFalrdhnd 


MC7808C 

Motorola 


LM7808 

National 


mA7808 

tSIgnetics 


mA7808C 

Signetics 


MA78HV08 

Signetics 


LM340-8 

Signetics 


SG7808CK 

Silicon G 

(Confd) 

SG7808K 

tSiiiconG 


Output Output 


Voltage Current 

Device Source 

Rxed, PMitiV0 (Cont’d) 


8 la 

(Confd) 

mA 7808M tTI 

MA7808a Tl 

1.5 a 

LM340-8 , National 

LAS1608 PMC 

3a 

LAS1408 PMC 

10 a 

42050-810 MIcropac 

100 ma 

mA 78C82C Fairchild 

MA78L82C Fairchild 

200 ma 

TBA435 Plessey 

la 

mA 7885 Fairchild 

M7885C Tl 

mA 7885M tTI 

9 100 ma 

MA78L09C Fairchild 

SOOma 

801-V9 t Beckman 

750 ma 

809-V9 t Beckman 

10 100 ma 

LM140U-10 t National 
LM240U-10 National 
LM340LA-10 National 
LM78L10C National 

200 ma 

LM342-10 National 

1 a 

mA 7810 Tl 

1.5 a 

LM340-10 National 

LM7810 National 

LAS1510 PMC 

3a 

US1;110 PMC 

9a 

42050-109 MIcropac 

12 50 ma 

829B^ t Teledyne S 

329C Teledyne S 

100 ma 

mA 78L12C Fairchild 

MC78L12 Motorola 

LM140LA-12 t National 
LM240LA-12 National 
LM340LA-12 National 
LM78L12C National 

78L12C SIgnettes 

mA 78L12C Tl 

200 ma 

PC501 tGI 

LM342-12 National 

SL78L12 Plessey 

TBA625B Plessey 

SG7812CT Silicon G 

SG7812T t SlllconG , 

500 ma 

801-V12 t Beckman 

MA78C12C Fairchild 

mA 78M12C Fairchild 
mA 78M12M t Fairchiid 
MC7712C Motorola 

MC78M12C Motorola 
LM341-12 National 

SL78M12 Plessey 

L036T1 SGS 

M78M12C Signetics 
M78M12M tSIgnetics 
#iA78M12M tTI 


(Confd) 


60 


70 



100 


110 


t Military Temperature Range (-66®Cto 125®C) Reguiator Sections: Rxed — Positive, Negative, Dual; Adjustable — Positive, Negative, Dual 
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LINEAR— Voltage Regulators (Cont’d) 


Output Output 

Voltage Current 

Device Source 

Output Output 

VoHage Current 

Device Source 

Fixed* Positive (Cont’d) 


Fixed, Positive (Cont’d) 


12 500 ma 

(Cont'd) 

mA78M12C TI 

15 1 a 

(Cont’d) 

LM340-15 National 

LM7815 National 

SL7815 Plessey 

SI3150E Sanken 

mA 7815 t Signetics 

^A7815C Signetics 

MA78HV15 Signetics 

LM340-15 Signetics 

SG7815CK Silicon G 

SG7815K t Silicon G 

mA7815C TI 

MA7815M tTI 

t20 ma 

L130 SGS 

750 ma 

809-V12 t Beckman 

1 a 

MA7812C Fairchild 

mA 7812M t Fairchild 

MC7812C Motorola 

LM7812 National 

SL7812 Plessey 

SI3120E Sanken 

mA 7812 tSignetIcs 

MA7812C Signetics 

mA 78HV12 Signetics 

SG7812K t Silicon G 

SG7812CK Silicon G 

mA7812C TI 

mA 7812M tTI 

1.5 a 

L340-15 National 

LAS1515 PMC 

2a 

CJSE001 Soiitron 

CJSE003 Soiitron 

CJSE005 Soiitron 

1.5 a 

LM340-12 National 

LAS1S12 PMC 

3a 

LAS1415 PMC 

8 a 

42050-158 Micropac 

3a 

LA81412 PMC 

16 8 a 

42050-168 Micropac 

5a 

mA 78M12 FaIrcNId 

17 500 ma 

mA 78C17C Fairchild 

8a 

42050-128 Micropac 

18 100 ma 

MA78L18 Fairchild 

MC78L18 Motorola 

LM140LA-18 t National 

LM240LA-18 National 

LM340LA-18 National 

LM78L18C National 

14 8 a 

42050-148 Micropac 

15 400Ma 

L037T1 SGS 

50 ma 

1 , 

8dOB t Teledyne S 

830C Teledyne S 

100 ma 

mA 78L15C FalrchlW 

MC78L15 Motorola 

LM140U-15 t National 
LM240LA-15 National 
LM340LA-15 National 
LM78L15C National 

78L15C Signetics 

mA78L15C TI 1 

200 ma 

LM342-18 National 

SL78L18 Plessey 

SG7818CT Silicon G 

SG7818T t Silicon G 

500 ma 

801-V18 tBeckman 

mA 78C18C Fairchild 

MC7718C Motorola 

MC78M18C Motorola 

LM341-18 National 

200 ma 

LM342-15 National 

SL78L15 Plessey 

TBA625C Ple^ ! 

SG7815qT Silicon Q 1 

SG7815T t Silicon G 

la 

mA 7818C Fairchild 

mA 7818M t Fairchild 

MC7818C Motorola 

LM340-18 National 

LM7818 National 

SL7818 Plessey 

LM340-18 Signetics 

mA 7818 t Signetics 

mA 7818C Signetics 

mA 78HV18 Signetics 

SG7818CK Silicon G 

SG7818K t Silicon G 

MA7818M tTI 

mA7818C TI 

500 ma 

80t-V15 t Beckman 

MA78C15 Fairchild 

mA 78M15C Fairchild 

pA78M15M t Fairchild 

MC7715C Motorola 

MC78M15C Motorola 

LM341-15 National 

SL78M15 Plessey 1 

mA 78M15 t Signetics 

mA 78M15C Signetics 

mA78M15C TI 

mA 78M15M tTI 

1.5 a 

LAS1515 PMC 

600 ma 

L131 SGS 

8a 

42050-188 Micropac 

750 ma 

e09-VlS tBeckman 

20 200 ma 

SL78L20 Plessey 

1 a 

(Cont’d) 

MA7815C Fairchild 

mA 7815M t FaIrchHd 
MC7815C Motorola 1 

1 

500 ma 

(Cont’d) 

MA78C20C Fairchild 

mA 78M20C Fairchild 
mA 78M20M t Fairchild 


t Military Temperature Range (“55®C to 125®C) 

Bold face indicates addition^ data Is provided on the page noted. 
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LINEAR— Voltage Regulators (Cont’d) 


10 


20 


30 


40 


,50 


Voltage Current 

Oevk^ Sourpe 

Fixed, Positive (Cont’d) 


20 SOOma 

(Cont’d) 

MC7720C Motorola 

MC78M20C Motorola 

SL78M20 Plessey 

mA 78M20C Signetics 

/IA78M20M t Signetics 

mA78M20C TI 

mA 78M20M tTI 

1.5 a 

LAS1520 PMC 

2a 

CJSE009 Soiitron 

CJSE011 Soiitron 

CJSE013 Soiitron 

8 a 

42050-208 Micropac 

22 4a 

42050-224 Micropac 

24 100 ma 

M78L24 Fairchild 

MC78L24 Motorola 

LM140LA-24 f National 

LM240LA-24 National 

LM340LA-24 National 

LM78L24C National 

200 ma 

NC512 tGI 

PC502 t Gl 

PC512 tGI 

LM342-24 National 

SL78L24 Plessey 

SG7824T t Silicon G 

SG7824CT Silicon G 

500 ma 

V' 

MA78C24C Fairchild 

mA 78M24C Fairchild 

mA 78M24M t Fairchild 

MC7724C Motorola 

MC78M24C Motorola 

LM341-24 National 

MA78M24 f Signetics 
^78M24C Signetics 
mA78M24C n 

mA 78M24M tTI 



la 

MA7824C 

FalrchHd 



mA7842M 

t Fairchild 



MC7824C 

Motorola 



LM340-24 

National 



LM7824 

National 



SL7824 

Plessey 



Si3240E 

Sanken 



#tA7824 

t Signetics 


’ 

MA7824C 

Signetics 



MA78HV24 

Signetics 



tM340-24 

Signetics 



SG7824K 

t Silicon G 


> . 

SG7824CK 

Silicon G 



M7824C 

TI 


/ 

mA7824M 

tTI 


1.5a 

LAS1524 

PMC 


4 a 

42050-244 

Micropac 

26 

4 a 

42050-264 

Micropac 

28 

1.5 a 

LAS1528 

PMC ' 


(Confd) 


CXitput 


Output 


Voltage 

Current 

1 Device 

Source 

Fixed, Positive (Cont’d) 


28 

1.5 a 

(Cont’d) 

4a 

42050-284 

Micropac 

30 

200 ma 

SL78L30 

Plessey 

500 ma 

SL78M30 

Plessey 

la 

SL7830 

Plessey 

4 a 

42050-304 

Micropac 

’ 31 

Shunt 

TBA2flA 

SGS 



TAA550 

Signetics 

32 

Shunt 

AN155 

Panasonic 

4a ' 

42050-324 

Micropac 

33 

Shunt 

TBA271B 

SGS 



TAA550 

Signetics 

34 

4 a 

42050-344 

Micropac 

35 

Shunt 

TBA271C 

SGS 



TAA560 

Signetics 

36 

4a 

42050-364 

Micropac 

Fixed, Negstive 


2 

1 a 

MC7902C 

Motorola 

** — 

1.5 a 

PMC18K-2 

PMC 


2a 

mA79E02 

t Fairchild 



mA79E02C 

Fairchild 

3 

100 ma 

MC79L03 

Motorola 

4 

1 a 

MC7904C 

Motorola 

5 

100 ma 

MC79L05 

Motorola 


500 ma 

855-V5 

t Beckman 



mA79M05C 

Fairchild 



LM120H05 

t National 



LM220H05 

National 



LM320H05 

National 



LM320Md5 

National 



SG120-06T 

t Silicon G ' 



SG220-05T 

Silicon G 



SG320-05T 

Silicon G 



mA79M05 

TI 

750 ma 

869-V5 

t Beckman 


1.5 a 

/*A79d6C 

Fairchild 



LM7906 

National 



MC79Q5C 

Motorola 



LM120K05 

t National 



LM220K05 

National 



LM320K05 

National 



LM320T05 

National 



iLAS1805 

PMC 



SG120-05K 

t Silicon G * 



SG220-05K 

Silicon G 


/■ 

SG320-05K 

Silicon G 



M790^ 

TI 



mA7905M 

tTI 


2a 


3a 


(Cont’d) 


MA79E05 

mA79E05C 


t Fairchild 
Fairchild 


LM146K5.0 

LM245K6.0 


t National 
National 


t Military Temperature Range (~66°C to 125®C) Regulator Sections: Rxed — Positive, Negative, Dual; Adjustable— Positiver Negative, Dual 
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LiNEAS— Voltage Regulators (Cont’d) 


Fixed, Negative (Cont’d) 


3 a 

(Cont’d) 

LM^KlO National 

5a 

42051>055 Micropac 

500 ma 

LM120H5.2 t National 
LM220H5.2 National 

LM32dH5.2 National 

LM320M5.2 National 

SG120-5.2T t Silicon G 

SG220-5.2T Silicon G 

SG320-5.2T Silicon G 

1 a 

MC7952C Motorola 

LM7905.2 National 

SG120-5.2K t Silicon G 

SG220>5.2K Silicon G 

SG320-5.2K Silicon G 

1.5a 

LM120K5.2 tNStionai 
LM220K5.2 Nationai 
LM320K5.2 Nationai 
LM320T5.2 Nationai 
LAS18052 PMC 

3a 

LM14K5.2 t National 
LM245K5.2 National 
LM345K5.2 Nationai 

200 ma 

PC523 / Gl 


Fixed, Negative (Cont’i 


500 ma 

855-V6 

mA79M06C 

LM120H06 

LM220H06 

LM320H06 

LM32dM06 

mA79M06 

t Beckman 
Fairchild 
t National 
Nationai 

Nationai 

National 

TI 

750 ma 

859-V6 

t Beckman 

1.5 a 

MA7906C 

Fairchild 


MC7906C 

Motorola 


LM7906 

Nationai 


mA7906 

TI 


LM120K06 

t Nationai 


LM220K06 

National 


LM320K06 

Nationai 


LM320T06 

Nationai 


LAS1806 

PMC 


mA7906C 

TI 


mA7908M 

tTI 

2a 

CJSE018 

Sotitron 


CJSE020 

Soiitron 

5 a 

,42051-065 

Micropac 

5a / 

42051-075 

Micropac 


mA 79M08C Fairchild 

LM120H08 t National 

LM220H08 National 

LM320H08 National 

LM320M08 National 

mA79M08 TI 

mA 7908C Fairchild 

MA7908C Fairchild 

MC7^C Motorola 

LM79b8 National 


(Cont’d) 

LM120K08 

LM220K08 

LM320Kd8 

LM320T08 

LAS1808 

MA7908C 

mA7908M 


t National 
National 
National 
National 
PMC 
TI 
tTI 


5 a 

42051-085 

Micropac 

200 ma 

LM120H09 

t Nationai 


LM220H09 

Nationai 


LM320H09 

National 

500 ma 

851-V9 

t Beckman 


LM320M09 

National 

750 ma 

859-V9 

t Beckman 

la 

LM120K09 

t National 


LM220K09 

Nationai 


LM320K09 

Nationai 


LM320T09 

Nationai 

1.5 a 

42051-095 

Micropac 


LM7909 

Nationai 

1.5 a 

LAS1810 

PMC 

5a 

42051-105 

Micropac 

100 ma 

MC79L12 

Motorola 


PC503 

LM120H12 

LM220H12 

LM320H12 

SG120-12T 

SG220-i2T 

SG320-12T 

851-V12 

mA79M12C 

LM320M12 

mA79M12 

859-V12 

LM120K12 

LM220K12 

LM320K12 

LM320T12 

LM7912 

SG120-12K 

SG220-12K 

SG320-12K 

MA7912C 

MC7912C 

LAS1812 

mA7912C 

mA7912M 


tOl 

t National 
National 
National 
t Silicon G 
Silicon G 
Silicon G 

1 6eckman 
Fairchild 
National 
TI 

t Beckman 

t National 
National 
National 
National 
National 
t Silicon G 
Silicon G 
Silicon G 

FalrcWld 

Motorola 

PMC 

TI 

tTI 


4a 

42051-124 

Micropac 

14 

4a 

42051-144 

Micropac 

15 

100 ma 

MC79L15 

. Motorola 


200 ma 

LM120H15 

t Nationai 



LM220H15 

Nationai 



LM320H15 

National 


I (Cont’d) I 

t Military Temperature Range (-56*C to 125®C) 
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Fixed, Nesative (Cont’d) 


Fixed, Negative (Cont’d) 


(Cont’d) 

SG120-15T 

SG220-15T 

SG320-15T 

851-V16 

mA79M15C 

LM320M15 

liA79M15 

859-V15 

LM120K15 

LM220K15 

LM320K15 

LM320T15 

LM7915 

SG120-15K 

SG220-15K 

8G320-15K 


t Silicon G 
Silicon G 
Silicon G 

t Beckman 
Fairchild 
National 
Tl 

t Beckman 

t National 
National 
National 
National 
National 
t Silicon G 
Silicon G 
Silicon G 



1.5 a 

/IA7915C 

Fairchild 



M7915C 

Motorola 



US7815 

PMC 



M7915C 

Tl 



M7915 

tTI 


2a 

CJSE002 

Solitron 



CJSB)04 

Solitron 



CdSEOOe 

Solitron 


4a 

42051-154 

Micropac 

16 

4 a 

42051-164 

Micropac 

18 

100 ma 

MC79i:i8 

Motorola 


200 ma 

LM120H18 

t National 



LM220H18 

National 



LM^HIS 

National 


500 ma 

LM320M18 

National 


la 

LM120K18 

t National 



LM220K18 

National 



LM320K18 

National 



LM320T18 

National 



LM7918 

National 


1.5 a 

M7918C 

Fairchild 



MC7018C 

Motorola 



US1818 

PMC 



M7918C 

Tl 



mA7918M 

tTI 


4a 

42051-184 

Micropac 

20 

500 ma 

mA79M20C 

FairchiM 



mA79M20 

71 


1.5a 

LAS1820 

PMC 


2a 

CJSE010 

Solitron 



CJSE012 

Solitron 



CJSE014 

Solitron 


3 a 

42051-204 

Micropac 

22 

3 a 

42051-223 

Micropac 

24 

100 ma 

MC79L24 

Motorola 


200ma 

PC514 

Gl 


LM120H24 t National 
(ConTd) I 

t Military Tamperatura Range {~55®C to 12S®Cj Regulator Sections: Fixed— Positive, 
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(Confd) 

LM220H24 

LM320H24 

MA79M24e 

LM320M24 

mA79M24 

LM120K24 

LM220K24 

LM320K24 

LM320T24 

LM7924 

mA7924C 

MC7924C 

LAS1824 

MA7924C 

#iA7924M 


t National 
National 
National 
National 
National 

Fairchild 

Motorola 

PMC 

Tl 

tTI 


3 a 

42051-243 

Micropac 

26 

3a 

42051-263 

Micropac 

28 

1.5a 

LAS1828 

PMC 


3a 

42051-283 

Micropac 

30 

" 3a 

42051-303 

Micropac 

31 

Shunt 

TBA271A 

SGS 


/ " 

TAA550 

Signetics 

32 

Shunt 

AN155 

Panasonic 

- 

3a 

42051-323 

Micropac 

33 

Shunt 

TBA271B 

SGS ' 



TAA550 

Signetics 

34 

3a 

42051-343 

Micropac 

35 

Shunt 

TBA271C 

SGS 



TAA550 

Signetics 

36 

3a 

42051-363 

Micropac 

Fixed, Dual 


d=6 

5a 

42051 

Micropac 

±12 

100 ma 

LM126 

t National 



LM226 

National 



LM326 

National' 


300 ma 

843-V12 

Beckman 

-12,5 

100 ma 

LM127 

t National 



LM227 

National 

-- 


LM327 

National 


Exar 
tpxar 
Exar 
Motorola 
t Motorola 
t National 
National 
National 
Ri^hton (S86] 
tRaytliMii(89e] 
Silicon G 
t Silicon G 
tSIlIcc^G 


(Cont'd) I 

I, Dual; Adjustable— Positive, Negative, Dual 
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linear— V oltage Regulators 


Output Voltage 

HI tow 

■ "'1 

Ou^Hlt 

Current { 

Device 

Source 

Adjintable, Pocitiv* 


See also Regulator. Switching under Linear-Other 
Devices 


7 

1 

50 ma 

NC520 

tGI 



200ma 

NC521 

tGI 

9 

3 

500 ma 

806 

t Beckman 

16 

4 

150 ma 

NC109T 

Gl 

20 

2 

20ma 

LM300 

Intersil 




LM300 

National 




8FC2300 

NPC 




SG300 

Silicon G 


10 

800 ma 

NC562 

tGI 

21 

9 

500 ma 

802 

t Beckman 

26 

1.8 

12 ma 

CA3085 

tFK5A 

30 

3 

Shunt 

TL430 

Tl 


4.5 

12 ma 

LM305 

AMD 


100 

200 

LM100 

LM200 

SFC2100 

SFC2200 

SQ100 

SQ200 


Fairchild ' 

Intarsii 

Motorola 

National 

Raytheon 

Silicon G 

Tl 

t Intersil 
Intersil 
t National 
National 
tNPC 
NPC 

t Silicon G 
Silicon G 


MPC1000 

CA3085A 

NE550A 


Motorola 

tRCA 

Signetics 

FaircNid 
National 
Teledyne S 
Tl 

t SIgnetics 

tAMD 
AMO 
Fairchild 
t Fairchild 


(Confd).| 


Output Voltage Output 

Hi Low Current 

Adjustable, Positive (Cont*d) 

37 2 150 ma 


5 

500 ma 

mA78MG 

Fairchild 


1 a 

mA78G 

Fairchild 

4 

1.5 a 

LAS15U 

^ PMC 

2.6 

3 a \ 

LAS14U 

PMC 

5 

5a 

mA78HG 

Fairchild 

2.5 

200ma 

MC1469G 

Motorola 


500 ma 

MC1469R 

• Motorola 



TA7184 

Toshiba 

20 

500 m$i 

804 

t Beckman 


38 2 


Device 

Spurce 


(Cont’d) 


HA17723 

Hitachi 

723 

t Intersil 

723C 

Intersil 

MC1723 

t Motorola 

MC172X 

Motorola 

LM723 

t National 

LM723C 

National 

SFC2723C 

tNPC 

SFC2723EC 

NPC 

CA723 

tRCA 

CA723C 

RCA 

RC723 

Raytheon 

RM723 

t Raytheon 

M723 

t Signetics 

M72X 

Signetics 

SG723 

t Silicon G 

SG72X 

SlliconG 

723BE 

t Teledyne S 

723CE 

Teledyne S 

823BE 

t Teledyne S 

TL1723 

Telefunken 

TL3723 

Telefunken 

M723C 

Tl 

mA723M 

tTI 

MC1561G 

t Motorola 

MC1569G 

t Motorola 

MC1561R 

T Motorola 

MC1569R 

t Motorola 

LM117 

t National 

LM217 

National 

LM317 

National 

LM117 

ttl 

LM217 

Tl 

LM317 

Tl 

LAS723 

PMC 

LAS3000 

PMC 

NC501 

tGI ^ 

NC530 

tGI 

NC53i 

tGI 

NC511 

tGI 

PC511 

tGI 

NC581 

tGI 

NC572 

tGI 

tM105 

AMD 

LM205 

AMD 

mA105M 

tFakchiid 

105 

t Intersil 

205 

Intersil 

MLM105 

t Motorola 

MLM205 

Motorola 

LM105v 

t National 

LM205 

National 

SFC2105 

tNPC 

SFC2205 

NPC 

LM105 

t Raytheon 

LM205 

Raythfon 

SG105 

t Silicon G 


t Military Temperature Range (^56 ®C to 125®C) Regulator Sections: Rxed — Positive, Negative, Dual; Adjustable — Positive, Negative, Dual 
1C MASTER 1977 
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1C MASTER 


LINEAR— Voltage Regulators (Cont’d) 


o 

jO 

’3 

0 

c 

o 

o 

0) 

CD 

CO 

0 

CO 

CQ 


10 



40 


50 


Output Voltage 
Hi Low 


Output 

Current 


Adjustable, Positive (Cont’d) 


40 


4.5 


12 ma 


45 ma 


50 ma 


150 ma 


46 


1.7 


100 ma 


48 


150 ma 


56 


1 a 


1000 


100 ma 


Adjustable, Negative 


200 ma 


500 ma 


21 


500 ma 


30 


.035 


20 ma 


2.2 


500 ma 


1 a 


2.6 


1.5 a 


5a 


32 


3.8 


200 ma 


500 ma 


20 


500 ma 


37 


50 ma 


3.6 


200 ma 


500 ma 


38 


250 ma 


Device 


Source 


(Cont’d) 

SQ205 

LM105 

LM205 

LM105 

LM205 


Silicon G 
t Teledyne S 
Teledyne S 
tTI 
Tl 


LM305A 

MA305AC 

305A 

LM3d5A 

SFC2305 

SQ305A 

LM305A 

LM305A 

LM305A 


AMD 

Fairchild 

Intersil 

National 

NPC 

Silicon G 

Raytheon 

Teledyne S 

Tl 


NE550 


SE550L 

823AE 


tSignetics 
t Teledyne S 


CA3085B t RCA 


LAS7238 

LAS1100 


PMC 

PMC 


CJCA001 

CJCA007 


Solltron 

Solltron 


MC1466 

MC1566 


Motorola 
t Motorola 


NC623 


tGI 


856 


t Beckman 


852 


t Beckman 


mA304C 

Fairchild 

MLM304G 

Motorola 

LM304 

National 

LM304 

Raytheon 

SG304 

Silicon G 

LM304 

Teledyne S 

LM304 

Tl 


mA79MG 


Fairchild 


mA79G 


Fairchild 


LAS18U 


PMC 


MPC900 


Motorola 


MC1463G 

MC1463R 


Motorola 

Motorola 


MC1463R 

TA7085 


Motorola 

Toshiba 


854 


t Beckman 


SGI 511 

SG3511 


t Silicon G 
Silicon G 


MC1563G t Motorola 


MC1563R t Motorola 


NC503 

NC513 

PC513 


Gi 

Gi 

Gi 


CXitput Voitage 


Output 


HI Low Current 

1 Dmrice 

Source 

Adjustable, Negative (Cont’d) 


12 - 625 ma 

NC583 

tGI 

40 .015 20 ma 

mA104M 

t Fairchild 


MLM104G 

f Motorola 


MLM204G 

Motorola 


LM104 

t National 


LM204 

National 


SFC2104 

tNPC 


SFC2204 

NPC 


LM104 

t Raytheon 


LM204 

Raytheon 


SG104 

t Silica G 


SG204 

Silicon G 


SG304 

Silicon G 


LM104H 

t Teledyne S 


LM204H 

Teledyne S 


LM104 

tTI 


LM204 

Tl 

56 _ 8 la 

CJCA002 

Solltron 


CJCA008 

Solltron 


Adjustable,. Dual 


±20 


100 ma 


±14.5 


100 ma 


±23 ±8 


200 ma 


±10 


100 ma 


±27 ±8 


100 ma 


±32 ±.05 


100 ma 


200 ma 


±42 


100 ma 


200 ma 


XR1468 

XR1568 

MC1468L 

MC1568L 

SG1468J 

SG1568J 


Exar 
tExar 
Motorola 
t Motorola 
Silicon G 
tSmconG 


MC1568R 

MC1468R 

SG1468T 

SG1568T 


t Motorola 
Motorola 
Silicon G 
t Silicon G 


SG3501A 

SG1501A 

SG2501A 


Silicon G 
t Silicon G 
Silicon G 


SG1501 

SG2501 

8G3501 

SG4501 

SG3502 

SG1502 

SG2502 


t Silicon G 
Silicon G 
Silicon G 
Silicon G 
Silicon G 
t Silicon G 
Silicon G 


LM128 

LM228 

LM328 


t National 
National 
National 


XR4194CN 

MM194D 


Exar 

Raytiitoii 0^1 


XR4194CK 

RC4194TK 


Exar 

lUviiitoii (9M] 


XR4194M 

RIMIMD 


tExar 


XR4194MK 

RIIM194TK 


tExar 

tRaylliMii(5M]| 


70 


80 


90 


100 


t Military Temperature Range (-55®C to 125°C) 


Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


LINEAR— Other Devices 


Other Linear Devices , 

AC Amplifier, Qu^d, Single Supply 

CA3048 RCA 

AC Detector (Detects presence or absence of 
ac signals, Includes adjustable threshold and 
time delay.) 


3050 

Intech 

881 

Beckrmin 

UAF21 

Burr-Browrt 

UAF21H 

t Burr-Brown 

UAF26 

Burr-Brown 

UAF25H 

t Burr-Brown 

UAF31 

Burr-Brown 

UAF41 

Burr-Brown 

FLT-U2 

Date! 

CH1290 

Cermetek 

8681 

DDC 

AF100 

t National 


Alarms Circuits, Triple Aiert/Aiarm (Each 
circuit has two inputs, when the first one is low 
an open collector LED driver is turned on. 
When the second one is low -independent of 
the first The output is flashed at an adjustable 
rate). 

3020 Intech 

Alarm Circuits, Temperature 

3030 Intech 

Alarm CircuitSi Tone Alarm (Comparator With 
ac output) 

3010 Intech 

Amplifiers: See Linear-Amplifiers. Special 
Pt|rpo» 

Amplifier-Detector (for firing SCR's or 
operating relays 

ULN-2301 Sprague 

Ampllfler-SCR firing Qrduit 

ULN-2300 Sprague 

Analog-Digital Control Circuit (Wide ^ndwkJth 
op amp and high speed, dual threshold 
comparator) 

MC1407 Motorola 

MC1507 t Motorola 

Analog to D^ital Converter and vice versa 
(Delta Modulation System encodes and 
decodes audio signals at a 1-125 (kHz sample 
rate) , 

FX209 CMA 

Analog Shift Register, 130x2, with storage 
(See also Serial Analog Delay, Bucket Brigade 
below) 

CCD311 Fairchild 

Analog Shift Register, 185 stage 

TCA350 in 

Balanced Modulator/Demoduiator 


mA796C 

Fairchild 

LS1496 

LIthicSys 

LS1596 

t LIthicSys 

MC1496 

. Motorola 

MC1596 

t Motorola 

MC12002 

Motorola 

MC12502 

t Motorola 

LM1496 

National 

(Cont’d) 



Function Device 

Source 

Otiwr Uiwar DvvicM (Cont’d) 

Balanced Modulator/Demoduiator 

(Continued) 


LM1596 

t National 

AN610 

Panasonic 

SL640C 

Plessey 

SL641C 

Pteosey 

SL1001A 

Plessey 

SL1001B 

Plessey 

SL14S6 

Plessey 

SL1596 

t Plessey 

SL1640 

Plessey 

LS1641 

Plessey 

S042 

Siemans 

MC14^ 

Signetics 

MC1596 

t Signetics 

NE5596 

Signetics 

SE5596 

t Signetics 

TCA240 

Signetics 

SQ14^ 

Silicon G 

SG15^ 

Silicon G 

V Ring Modulator, four transistor 


SL355 

Plessey 

TBAe73 

Signetics 

1 Blowout Resistant Transistor (simulates 40 V 

transistor with special protection) 


LM195^ 

t National 

LM295 

National 

Bucket Brigade Device (Dual 64 stage, acts as 
a variable delay line in the audio range) 

1 MN3003 

Panasonic 

Bucket Brigade Device (SIngie/Dual 512 
stage, acts as a variable delay line In the audio 

frequency range) 


MN3001 

Panasonic 

MN3002 

Panasonic 

Crystal Osciiiators 


SP705 

Ressey 

SL680 

Plessey 

1 Comparators. Programmable with Memory 

(High/Low Comparator) 


CA3098 

t RCA 

CA3099 

t RCA 

1 Comparator with latch (for SP750 A/D) 1 

I SP750B 

Ple^ 

1 Customized Arrays (Linear and Digital circuits. 

customized In final metalization) 


XRCHIP 

Exar 

XR-IIL-CHIP 

Exar 

UU 

Ferranti 

MONOCHIP 

Interdesign 

ECL-ARRAY 

Plessey 

HLrARRAY 

Plessey 

RTL-ARRAY 

Plessey 

SWAP 

SW 

1 Data Acquisition System, 8 channel. Sample/ 

hold, 8*bit conversion 


MN71(K) 

Micro Net 

DC to DC Converter 


MCC138 

Micro Comp 

MCC139 

MteroComp 


Line I Function 


other Linear Devices (Oont’d) 

DC to DC Converter: See Regulators, 

1 Switching, this section 


1 piyider (See also Multipliers/Dividers below) 

1 4291 

Burr-Brown 

1 Dual Transistors, Monolithic, Matched, See 

1 Linear-Arrays 


1 DVM Circuits-See Interface- Analog to Digital 

(fonverters, also Digitai-Speciai 


Rasher (LED) 


LPIOOC) 

LIthic Sys 

LS3909 

Lithic Sys 

LM3909 

National 


8iNepf9x (804) 

1 Fluid Detector (ociilator, balance detector) 

1 LM1830 

National 

1 Frequency to Voltage (Pulse) Converter 

SAK140 

Sighetics 

Frequency Switch, Programmable , 


MC3444 

Motorola 

1 Frequency/Tone Operated Devices-See Linear- 

1 Telecommunidation 


1 Frequency tOf Voltage Converter (tachometer- I 

speed switch) 


LM2907 

National 

LM2917 

National 

1 Frequency to Voltage/Voltage to Frequency 

Converter 


A8400 

intech 

A8400ET t Intech 

Ad402 

Intech 

A8402ET 

intech 

A8404 

Intech 

1 Hail Effect Devices (Sense magnetic field) See 

also Digitai-pther Digital Devices 


DN835 

Panasonic 

ULN-3006 

Sprague 

ULN-3008 

Sprague 

imagp Sensor, 256 x 1, CCD 


CCD110 

Fairchild 

Image Sensor. 500 x 1^ CCD 


CCD101 

Fairchild 

imagq Sensor, 1728 x 1, CCD 


CCD121 

Fairchild 

Image Sensor, Linear Seif Scanning 


IPL3010 

IPI 

IPL3016 

iPI 

IPL3032 

IPI 

IPL4050 

IPI 

IPL4064 

IPI 

IPL4100 

IPI 

IPL4128 

IPI ; 

iplW: 

IPI 

IPL7060 

IPI 

IPL7064 

m 

. IPL7100 

IPI 

IPL7128 

IPI 

IPL7256 

IPI 

M128 

IPI 

M256 

IPI 

(Cont’d) 




t Military Temperature Range (-55*C to 125*C) 
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IC MASTER 


LINEAR— Other Devices (Cont’d) 


Function Device 

Source 

other Linear Devices (Cont’d) 

image Sensor, Linear Self Scanning 
(Continued) 

M512 

IPI 

M768 

iPi 

M1024 

IPI 

RL16 

Reticon 

RL64 

Reticon 

RL128 

Reticon 

RL256 

Reticon 

RL512 

Reticon 

RL936 

Reticon 

RL1024 

Reticon 

RL1728 

Reticon 

RL1872 

Reticon 

Image Area Sensor, Self Scanning 

2D1 

IPI 

RA32X32 

Reticon 

RA50X50 

Reticon 

RA100X100 

Reticon 

image Area Sensor, Circular, Seif Scanning 

R064 

Reticon 

Image Area Sensor, 100 x 100, CCD 

CCD201 

Fairchild 

CCD202 

Fairchild 

Image Area Sensor, 190 x 224, CCD 

CCD211 

Fairchild 

Impedance Converter (Qyrator) 

AF120 

National 

TCA580 

Signetics 

LED, Constant Current 

NSL4944 

National 

Level Detector, Precision, (with internal 

reference Schmitt trigger action) 


MCC127 

Micro Comp 

MCC401 

Micro Comp 

MCC402 

Micro Comp 

MCC450 

Micro Comp 

TL560C 

Tl 

Level Detector, Precision Dual 


MCC122 

Micro Comp 

MCC129 

Micro Comp 

MCC130 

Micro Comp 

Light to Frequency Converter 

IPL13 

IPI 

Light Detector (with buffer amplifier) 

IPL16 

IPI 

MCC401 

Micro Comp 

CA3062 

FCA 

Light Activated Switch 

ZNP100 

Ferranti 

IPL15 

IPI 

IPL17 

IPI 

PS12 

IPI 

PS24 

IPI 


Line 


Function 


Device 


Source 


Line 


Function 


Device 


Source 


Line 


MCC401 

MCC402 

MCCA50 

U102 


Micro Comp 
Micro Comp 
Micro Comp 
Telefunken 


other Ljnear Devices (Cont’d) 

Low Battery Indicator, triggers on 3v (for use 
with 3 NiCd cells) 

7201 Intersil 

Motor, Stepping Motor Driver 


10 


20 


30 


40 


SAA1027 

Signetics 


Motor Speed Regulator (for small dc motors) 


mA7391 

Fairchild 


_ MCC140 

Micro Comp 

LM1816 

National 


SL440 

Plessey 


TCA900 

SGS 


TCA910 

SGS 


TDA1003 

Signetics 


Multipliers 



XR2208 

Exar 


A8495 

intech 


A8595 

t Intech 


8Q1X 

Intersil 


8013M 

t Intersil 


LS1495 

LIthIc Sys 


LS1595 

t Lithic Sys 


MC1494 

Motorola 


MC1594 

t Motorola 


MC1495 

Motorola 


MC1595 

t Motorola 


SL1495 

Plessey 


SL1595 

t Ples^y 


CA3091 

t RCA 


SG1402 

t Silicon G 


SG2402 

Silicon G 


SG3402 

Silicon G 


SG1495 

Silicon G 


SG1595 

t Silicon G 


TA7158 

Toshiba 


Multipllers/Dividers 

AD530 

AD 

(5W) 

A05308 

t AD 

(578) 

AD532 

AD 

(578) 

AD5328 

t AD 

(578) 

AD533 

AD 

(577) 

AD5338 

t AD 

(577) 

ADS34J 

AD 

(577) 

AD634K 

AD 

(577) 

AD5348 

t AD 

m) 

AD534T 

tAD 

(577) 


50 


4201 

4203 

4203 

4203 

4204 
4204S 

4205 
4205S 

4206 
4213 
1401 


Burr-Brown 
Burr-Brown 
Burr-Brown 
t Burr-Brown 
Burr-Brown 
t Burr-Brown 
Burr-Brown 
t Burr-Brown 
Burr-Brown 
Buit-Brown 
t DDC 


Multifunction Convertors (XY/Z) <M> 


AD531J 

AD 

(578) 


AD531K 

AD 

(578) 


AD531L 

AD 

(578) 

120 

AD5318 

(Cont’d) 

tAD 

(578) 



60 


70 


80 


90 


100 


110 


Other Linear Devices (Cont’d) 


Multifunction Convertors (XY/Z) <M> 

(Continued) 

4301 

Burr-Brown 

4302 

Burr-Brown 

Noise Generator (psuedo-random sequence 
generator for audio) 

MM5837 

National 

Osciiiator/Buffer 


4423 

Burr-Brown 

LM175 

t National 

LM275 

National 

LM376 

National 

PIN Diode Switch Driver 


DH0035 

t National 

DH0035C 

National 

Power Supply Control (Oscillator with variable 
mark/space for switching supplies) See 

Regulators, Switching below 

SL442 

Plessey 

Pressure Transducers 


SH4207 

Fairchild 

LX1400 

National 

LX1600 

National 

LM1700 

National 

LX3700 

National 

LX3800 

National 

Radio Transmitter 


LP2000 

Lithic Sys 

LP2001 

Lithic Sys 

Radio Transmitter/Receiver 


LP2700 

Lithic Sys 

Read Amplifier/ Preamplifier (for magnetic tape 
memories) 

, MC3467 

Motorola 

MC3468 

Motorola 

Smoke Detector 


MCC158 

Micro Comp 

Voltage, Over-voltage Protector (Crowbar) 

MC3423 

Motorola 

MC3523 

t Motorola 

Voltage Detector, Indicator, Regulator, 
(Programmable Zener) 

821 1C 

Intersil 

821 1M 

t Intersil 

8212C 

Intersil 

8212M 

t Intersil 

Voltage Reference Diode (two 
circuit) 1,220v :^5! 

terminal active 

MPS5010 

Micro Power 

LM113 

t National 

LM313 

National 

Voltage Reference, 1.26v (two terminal active 
circuit) 

ZN423 

Ferranti 

Voltage Reference, 2.5v 


AD580 

t AD (579 

Voltage Reference, 5v 


REF-02 

t PMI 


130 


140 


150 


160 


170 


180 


t Military Temperature Range (— 55®C to 126®C) 


Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


LINEAR— Other Devicea (Cont’d) 


Function 


Device 


Source 


Mne 


Function 


Device 


Source 


Line 


Function Device 

Source 

Othar Linear Davieaa (Cont’d) 

Temperature Controlled Differentiai Pair 

ITT726-1 

tin 

ITT726-5 

ITT 

/tA726C 

Fairchild 

mA726M 

t Fairchild 

Temperature Transducers 


REF-02 

fPMI 

LM3911 

National 

LX5600 

t National 

LX6700 

t National 

Threshold Switch (2/3 supply voltage) I 

MCC102 

Micro Comp 

MCC560 

Micro Comp * 

MCC650 

Micro Comp 

TCA345 

Siemens 

Timers: See Linear-Timers 

Dual Voltage Level Alarm (activated if either 
input differs by more than ±5 to ±25! of 
selected value) 

3041 

intech 

Quad Voltage Level Mortitor/Alarm (avtivated 
if any of 4 inputs differs by more than ±5, ± 10 
or ±20! of selected value) 

3040 

Intech 

Voltage to Frequency Converter 


AD537 

AD 

VFC32 

Burr-Brown 

XR4151 

Exar 

RC4151 

RaythMn (580) 

flM4151 

t RaytiMon (590) 

RV4151 

Raytliioii (500) 

9400 

Teledyne S 

Voltage to Frequency/Frequency 
Converter 

to Voltage 

A84()0 

Intech 

A8400ET 

t Intech 

A6402 

t Intech 

Zero Voltage and Zero Crossing Triggers 
(Triac and SCR control) 

XR742 

Exar 

mA742C 

Fairchild 

MC3359 

Motorola 

MC3370 

Motorola 

SL447 

PlOssey 

SL448 

Plessey 

SL449 

t Plpssey 

CA3058 

t RCA 

CA3059 

fRCA 

CA3079 

t RCA, 

TCA280 

Signetics 

SG3058 

t Silicon G 

SG3059 

Silicon G 

SG3079 

Silicon G 

U106 

Telefunken 

U112 

tetefunken 

TL440C r 

Tl 


Line 


other Linear Devieee (Cont’d) 

Voltage Reference Source, 6.9v temperature 
stabilized 


LM129 

t National 



LM329 

^tionai 



LM199 

t National 


- 

LM299 

National 



LM399 

National 



LM199A 

t National 



LM299A 

National 


10 

LM399A 

National 



LM3999 

National 



Voltage Reference Source, lOv 




Ai^miL 

AD 

(579) 


AD27Q0U 

tAO 

(578) 


A02701L 

AD 

(578) 


A02701U 

t AD 

(578) 


840-T1 

Beckman 



840-T2 

Beckman 



MN2000 

Micro Net 


20 

MN2001 

Micro Net 



MN2002 

Micro Net 



MN2003 

Micro Net 



LH0070 

t National 



REF-01 ' 

t PMI 



Voltage Reference Source, 10.24v 



LH0071 

Lithic Sys 



LH0071 

National 



Voltage Reference Source, ±10v 




A027Q2L 

AD 

(578) 

30 

AD2702U 

t AD 

(578) 


MN2004 

Micro Net 



MN2005 

Micro Net 



Voltage Reference. Adjustable 




TL430 

Tl 



Regulator Diode (two terminal active circuit) 

1.8 to 5.6v 



LM103 

t National 



Regulators. Switching Regulator Circuits 



ZN1066 

Ferranti 


40 

MC3380 

Motorola 



MC3420 

Motorola 



MC3520 

t Motorola 



TDA2640 

Signetics 



SL442 

Plessey 



SG1524 

t Silicon G 



SG2524 

Silicon G 



8G3524 

Silicon G 



TL497I 

Tl 



TL497M 

tTI 


50 

RMS to DC Ck^nverter 




AIMF36J 

AD 

(577) 


APfftffK 

AD 

(577) 


4340 

Burr-Brown 


4341 

Buqr-Brown 


Sample and Hold Circuits 




AD582 

AD 



AD583 

AD 

(578) 


SHC23 

Burr-Brown 


SHC23ET 

t Burr-Brown 

60 

SHC80 

Burr-BroKvn 


(Cont’d) 


— 



other Linear Pevicee (Cont’d) 

Sample and Hold Circuits (Continued) 


SHCdS 

SHC85ET 

SHM>t01 

SHM'HZ 

SHM-LM-2 

1502 

HA-2ttO 

Hh-2/m 

SH702 

IH5110 

IH5111 

MN343 

LH0023 

LH0023C 

LHb043 

LH0043C 

LH0063 

LH005X 

SHM6401 

LF198 

LF298 

LF398 

CSH101A 

4856 


Burf>Brovyn 
Burr>Brown 
Date! 

Datel 
Datel 
DDC 
Htfris (581)1 

t Htfris (580)] 

Hybrid Sys 
t Intersil 
t Intersil 
t Micro Net 
t National 
National 
t National 
National 
t National 
National 
National 
t National 
National 
National 
t Teledyne C 
Teledyne P 


SCR/TRIAC Control (Burst Control) 

L121 SGS 

SCR/TRIAC Control (Phase Control) 

SL440 Plessey 

L120 SGS 

Serial Analog Delay (Analog storage units with 
read in/read out shift register) (Sm also 
Bucket Brigade above) 

SADIOQ Reticon 

SAD512 Reticon 

SAD1024 Reticon 

Analog Delay. Tapped (Bucket Brigade with 
32 taps) 

TAD32 Reticon 

Serial Analog Memory (Analog storage with 
independent read-in and read-out shift 
registers) 


SAM64 

SAM128 

Reticon 

Reticon 

Analog Random Access Memory 
ARAM64 

Reticon 

Servo Amplifier, for motor control 
NE543 

NE544 

Signetics 

Signetics 

Sinewave Generator 

FX206 

CMAf \ 

Sonar Transceiver 

LM1812 

National 

Square Law Device (two quadrant) 
SL645 

Plessey 

Tachometer: See Frequency to Voltage and 
Frequency Switch above 


Thermal Converter (matched transistors, 
diffused r^istors) 

4131 Burr-Brown 


70 


80 


90 


100 


110 


120 


130 


140 


150 


160 


170 


t Military, Temperature Range (-56*C to las^C) 
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Analog Devices 



ANALOG 

DEVICES 


1C Operational Amplifiers 



FET INPUT It OP AMPS 

Analog Devices provides'the broadest range of IC FET-INPUT 
OP AMPS in the industry. For use in applications where low 
bias current and high input impedance are imperative, FET- 
input amplifiers are available in versions where low offset 


voltage, speed, low noise, ultra-low bias current or low cost are 
also design considerations. The newest addition to the Analog 
Devices FET-input op amp line is the ADS 15. With bias cur- 
rent as low as 75fA and offset voltage below l.OmV, the 
ADS 15 represents the ultimate in FET amplifier design. 



SPECIFICATIONS (min, max @ Vg = ±15 V, Ta = +25°C unless otherwise noted) 


Model 

ttTcmp 

Range 

lb 

pA 

Vos 

mV 

AVos/AT 

ttVI°C 

VpiFF @ 
Rated I 5 

±V/ 

Gain 

VoUT 

±V@mA 

CMRR 

dB 

Frequency Re^onse 
Unity Gain Slew Rate 
MHz V/pscc 

tPackage 

Price 

(lOO's) 

($) 

AD503J 

C 

15 

50 

75 

4.0(T) 

20 k 

10/5 

70 

l.O(T) 

3.0 

H 

11.40 

AD503K 

C 

10 

20 

25 

4.0(T) 

50k 

10/5 

80 

l.O(T) 

3.0 

H 

16.00 

AD503S 

M , 

10 

20 

50 

4.0<T) 

50k 

10/5 

80 

l.O(T) 

3.0 

H 

20.00 

AD506J 

C 

15 ^ 

3.5 

75 

44.0(T) 

20 k 

10/5 

70 

l.O(T) 

3.0 


9.50 

AD506K 

C 

10 

1.5 

25 

4.0(T) 

50k 

10/5 

80 

l.O(T) 

3.0 

H 

11.00 

AD506L 

C 

5 

1.0 

10 

4.0(T) 

75k 

10/5 

80 

l.O(T) 

3.0 

H 

16.00 

AD506S 

M 

10 

1.5 

50 

4.0<T) 

50k 

10/5 

80 

l.O(T) 

3.0 

H 

17.60 

AD515J 

C 

.300 

3.0 

50 

20 

40k 

10/5 

66 

.35(T) 

0.3 

H 

9.90 

AD515K 

C 

.150 

1.0 

15 

20 

100 k 

10/5 

80 

.35(T) 

0.3^ 

H 

14.00 

AD515L 

C 

.075 

1.0 

25 

20 

50k 

10/5 

70 

.3.5(T) 

0.3 

H 

18.00 

ADS 14J 

C 

50 

50 

75 

20 

20 k 

10/5 

70 

.75 

0-5 

H 

5.90 

AD514K 

C 

20 

20 

25 

20 

50k 

10/5 

70 

.75 

0.5 

H 

7.90 

AD514L 

C 

10 

20 

25 

20 

50k 

10/5 

70 

.75 

0.5 

H 

9.90 

AD514S 

M 

20 

20 

50 

20 

50k 

10/5 

70 

.75 

0.5 

H 

11.90 

AD523J 

C 

1.0 

50 

90 

4.0(T) 

20 k 

10/5 

70 

0.5(T) 

3.0 

H 

14.00 

AD523K 

C 

0.5 

20 

30 

4.0(T) 

40k 

10/5 

80 

0.5(T) 

3.0 

H 

16.75 

AD523L 

C 

0.25 

20 

60 

4.0(T) 

40k 

10/5 

80 

0.5<T) 

3.0 

H 

iB.is 

AD528J 

C 

30 

3 

50 

20(T) 

25k 

10/5 

70 

10(T) 

50 

H 

12.00 

AD528K 

C 

15 

1 

25 

20<T) 

50k 

10/5 

80 

10(T) 

50 

H 

16.00 

AD528S 

M 

15 

1 

25 

20(T) 

50k 

10/5 

80 

10(T) 

50 

H 

28.00 

AD540J 

C 

50 

50 

75 

20(T) 

20 k 

10/5 

70 

l.O(T) 

6.0(T) 

H 

4.45 

AD540K 

C 

25 

20 

25 

20(T) 

50k 

10/5 

70 

l.O(T) 

6.0(T) 

H 

5.95 

AD540S 

M 

25 

20 

50 

20(T) 

50k 

10/5 

70 

1,0(T) 

6.0(T) 

H 

9.95 


(T) » Typical 


FAST WIDEBAND 1C OP AMPS low settling time. The devices listed below offer the user a 

High Speed Op Amps are those characterized by wide band- variety of AC specifications for any applications including 8, 

width (>4MHz), high slew rate (>20V/microsecond) and 10 and 12-bit converters. 

SPECIFICATIONS (min, max @ Vg = ±15 V, T^ = +25°C unless otherwise noted) 


ttTcmp Vqut Unity Gain Slew Rate Settling Time Vos AVqs/AT I 5 Iqs CMRR Price 

Model Range Gain ±V @ mA MHz V//L(sec Msec to 0.1% mV MV/°C nA nA dB tPackage (lOO’s) 

<S) 

25 H 695 

80 H 10.00 

80 H 15.00 

74 H 8.95 

80 H 12.50 

80 H 19.75 

70 H 1.95 

80 H 4.95 

80 H 11.95 


(T) » Typical 


AD507J 

C 

80k 

10/5 

35(T) 

20 

0.9(T) 

5.0 

15(T) 

25 

25 

AD507K 

G 

100 k 

10/5 

35(T) 

25 

.0.9(T) 

3.0 

15 

15 

15 

AD507S 

M 

100 k 

10/5 

35(T). 

20 

0.9(T) 

4.0 

20 

15 

15 

Ab509J 

C 

7.5k 

10/5 

20 

80 

0.2(T) 

10.0 

20 

250 

50 

AD509K 

C 

10 k 

10/5 

20 

80 

0.5(T) 

8.0 

30 

200 

25 

AD509S 

M 

10 k 

10/5 

20 

100 

0.5(T) 

8.0 

30 

200 

25 

AD518J 

C 

25k 

10/5 

12 

50 

0.8(T) 

10.0 

10 

500 

200 

AD518K 

C 

50k 

10/5 

12 

50 

0.8(T) 

4.0 

15 

250 

50 

AD518S 

M 

50k 

10/5 

12 

50 

0.8(T) 

4.0 

20 

250 

50 


Information furnished by Analog Devices is believed to be accurate 
and reliable. However, no responsibility is assumed by Analog Devices 
for its use; nor for any infringements of patents or other rights of third 
parties which may result from its use. No license is granted by implica- 
tion or otherwise under any patent or patent rights of Analog Devices. 


Route 1 Industrial Park; P.O. Box 280; Norwood, Mass. 02062 


Tel: 617/3294700 


TWX: 710/3944677 

West Coast 

Mid-West 

Texas 

213/595-1783 

312/894.3300 

214/231-5094 
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HIGH ACCURACY 1C OP AMPS performance versions of the popular 741 and 301 type ampli- 

Where low offset voltage, low drift, low noise and long term fiers, ADS offeirs higli accuracy devices with offset voltage 

stability arc paramount. Analog Devices provides a line of laser-trimmed to ZSfxV max, drift below 25/iiV/® C ^nd voltage 

h^h acoiracy op amps at extremely low costs. As well as high noise of 1/iV p-p, such as the new ADS 10. 


SPEOFICATIONS (min, max @ Vs = ±15V, Tx ~ +25®C unless otherwise noted) 


Model: 

ttTemp 

Range 

Gain 

VOUT 

±V@i|>A 

Vos 

mV 

AVos/at 

nv/°c 

rtA 

los 

nA 

CMRR 

dR 

Noise 
mV p-p 

(Q.Dl to lOHz) 

Frequency Re^onse 

Unity Gain Slew Rate 

MHz V/^sec 

tPackage 

Price 

(lOO’s) 

($) 

AD301AL 

C 

80k 

10/5 

0.5 

5.0 

30 

5.0 

90 

3.0<T) 

1.0 to 8.0(T)* 

0.5 to 10(T)* 

H,N 

6.00 

A0504J 

C 

250k 

10/5 

2.5 

5.0 

200 

40 

94 

l.O(T) 

0.3 to l.O(T)^ 

0.12 to2.5(T)* 

H 

8.40 

AbsiHK 

C 

5P0k 

10/5 

1.5 

^3.0 

100 

15 

100 

1.0<T) 

0.3 to i.O(T)* 

0.12 to 2.5(T)* 

H 

15.30 

AD504L 

C 

1000k 

10/5 

0.5 

1.0 

80 

10 

110 

l.O(T) 

0.3 to l.O(T)* 

0.12 to2.5(T)* 

H 

20.40 

AD504M 

C 

1000k 

10/5 

0.5 

0.5 

80 

10 

110 

0.6** 

0.3 to l.O(T)* 

0.12 to2.5(T)* 

H 

22.00 

ADJ504S 

M 

1000k 

10/5 

0.5 

1.0 

80 

10 

no 

l.O(T) 

0.3 to l.O(T) 

0.12(T) 

H 

24.00 

AD508J 

C 

250k 

10/5 

2.5 

3.0 

25 

5.0 

94 

l.O(T) 

0.3 to l.O(T)* 

0.12to2.5(T)* 

H 

14.00 

AD510J 

C 

250k 

10/5 

.100 

3.0 

25 

5 

94 

1.0(T) 

0.3<T) 

0.10(T) 

H 

5.95 

AbSlOK 

C 

1000k 

19/5 

.050 

1.0 

13 

4 

no 

l.O(T) 

0.3(T) 

0.10(T) 

H 

9.95 

AD510L 

C 

1000k 

10/5 

.025 

0.5 

10 

2.5 

no 

1.0(T) 

0.3<T) 

O.IO(T) 

H 

14.95 

AD510S 


1000k 

10/5 

.050 

1.0 

13 

4 

no 

1.0<T) 

0.3(T> 

O.IO(T) 

H 

24.50 

AD741J 

C 

50k 

10/10 

3.0 

20 

200 

50 

80 

3.0(t) 

l.O(T) 

0.5(T) 

H,N 

1.25 

AD741K 

C 

50k 

10/5 

2.0 

15 

75 

10 

90 

3.0<T) 

1.0<T) 

0.5(T) 

H,N 

2.25 

AD741L 

C 

50k 

10/5 

0.5 

5.0 

50 

5 

90 

3.0(T) 

l.O(T) 

0.5(T) 

H,N 

6.00 

AD741S 

M 

50k 

10/10 

2.0 

15' 

75 

10 

80 

3.0(T) 

l.O(T) 

0.5(T) 

H 

3.30 


•Parameter rang^ with various external compensation schemes. <T) » Typical 

•*100% tested and guaranteed from Q.l to lOHz. 


GENERAL PURPOSE 1C OP A|tPS Devices provides the popular 741, 301 and 308 type devices 

Where only naoderate performance is required, a good General with performance and reliability a cut aboye the standard 

Purpose Op Amp is the best price/performance choice. Analog general purpose op amp. 


SPECIFICATIONS (min, max @ Vs = tl5V, = +25°C unless otherwise noted) 



LINEA 



Analog Devices 



ANALOG 

DEVICES 


1C Functional Circuits 



Analog Devices is the industry’s leading supplier of Analog 
Functional Circuits. Utilizing the patented Gilbert Linearize^ 
Transconductance Technique, ADI has developed a line of low 
cost, monolithic circuits with multiplying, dividing, squaring 
and square rooting functions. The most recent development is 
the AD536, the world’s first monolithic RMS to DC converter. 

The Analog Devices ADS 30 is the industry’s first integrated 
circuit multiplier to include the transconductance multiplying 
element, stable reference, and output amplifier on a monolithic 
silicon chip. The ADS 30 multiplies in four quadrants with a 
transfer function of XY/10, divides in two quadrants with 
lOZ/X transfer function, and squar e roots in one quadrant 
with a transfer function of 

The ADS 31 is the first monolithic programmable multiplier/ 
divider to provide the true transfer function Vx 'yy/klz with- 


out the need for an externallevel shifting op anip at the out- 
put. Not just a multiplier, the ADS 3 1 is truly a computation 
circuit that is ideally suited to such applications as automatic 
gain control (AGC), true RMS-to-DC conversion, ratio deter- 
mination and vector operations ^ in addition, it provides the nor* 
mal mathematical functions of four-quadrant multiplication, 
two-quadrant division, squaring, and square rooting. Flexi- 
bility of operation is achieved by means of the variable scale 
factor klz , which can be set by an external resistor or varied 
dynamically by an externally derived reference current to ob- 
tain the overall transfer function Vx ’Vy/Vz. 

The ADS 32 is the first pretrimmed single chip monolithic 
multiplier/divider. It guarantees a maximum multiplying error 
of ±1.0% and a ±10V output voltage without the peed for any 
external trimming resistors or output op amp. Because the 
ADS 32 is internally trimmed, its simplicity of use provides 





SPECIFICATIONS (min, max ® Vs = ±15V. Ta = +25°C unless otherwise noted) 


Models 

530J (530K) (530L) (530S) 

531J (531K) (531L)(531S) 

532J (532K) (532S) 

Full Scale Accuracy 

2%(1%)(0.5%) (1%) 

2% (1%) (0.5%) (1%) 

2%(1%)(1%) 

Divides and Square Roots 

YES 

YES 

YES 

Multiplication Characteristics 

Output Function 

,/ 

XY/10 

XY/Iref 

(Xi-X2)(Yi -Y2)/10 

Accuracy vs. Temperature (t) 

0.06(0.0 3 )(0.01)(0.02 max)%/®C 

0.06(0 .03)(0 .01 )(0 .02 max)%/®C 

0.06(0.03)(0.02)%/’C 

Accuracy vs. Supply (±) t 

0.2%/% 

6.2%/% 

0.2%/% 

Output Offset (±) 

Initial 

Adj . to zero 

Adj. to zero 

±50mV max(±20mV max)(±20mV max) 

Average vs. Temperature 0 to +70°C 

0.2mV/®C 

0,2mV/®C 

0.7(0.7)(2.0max)mV/®C 

Scale Factor (±) 

Fixed 

Dynamically Variable 

Fixed 

Initial Error 

Adj. to 1%(0.5%)(0.2%)(0.5%) 

Adj. to 1%(0.5%)(0.2%)(0.5%) 

Adj. to 1%(0.5%)(0.5%) 

Nonlinearity (±) 

X Input (X = 20V p-p, Y = ilOVDC) 

0.8%(0.5%)(0.3%)(0.5%) 

0.8%(0.5%)(0.3%)(p.5%)^*^ 

0.8%(0.5%)(0.5%) 

Y Input (Y s 20V p-p, X = ilOVDC) 

0.3%(0.2%)(0.2%)(q.2%) 

0.3%(0.2%)(0.2%)(0.2%)^*^ 

0.3%(0.2%)(0.2%) 

Feedthrough 

X = 0, Y * 20V p-p 50Hz 

— 


150mV(100mV)(100mV)p-pmax 

with external trim 

100mV(60mV)(30mV)(60mV)p-p max 

150mV(80mV)(40mV)(80mV)p-p max^*^ 

- 

Y = 0, X = 20V p-p 50Hz 

- 

— 

200mV(100mV)(100mV)p-p max 

with external trim 

1 50mV(80mV)(40mV)(80mV)p-p max 

l0OmV(6OmV)(3OmV)(6OmV)p-p max^ 

- 

Bandwidth 

-3dB Small Signal 

IMHz 

IMHz 

IMHz 

Full Power Response 

750kHz 

750kHz 

750kHz 

Slew Rate 

45V//usec 

45V//Ltscc 

45V///sec 

Output Characteristics i 

Voltage at Rated Load (min) 

±10V 

±10V 

±10V 

Current (min) 

±5mA 

±5mA 

±5mA 

Input Resistance 

X/Y/Z Input^^.^ 

10Mn/6MQ/36kD 

10M£2/6Mll/36kn 

10Mn/10Mn/36kD 

Input Bias Current ^ 

X/Y/Z Input 

ZnA/2yiA/5iJiA 

2ftA/2/iA/5/uA 

2#iA/3mA/5M 

Power Supply (Vg) 

Rated Performance 

±15V 

±15V 

±15V 

Operatii^ 

±12 to ±18V 

±12to±18V 

±10 to ±18V 

Quiescent Current 

±4mA 

±4.5 mA 

±4mA 

Price (1 00 ’s) 

$15.00($22.50)($27.50)($34.00) 

$8.90($13.35)($30.25)($35.85) 

$16.00($24.50)($32.S0) 


0)|rep m full sctle. *Call factory for pricing, 

input current is proportional to Z input voluge. 


information furnished by Analog Devices is believed to be accurate 
and reliable. However, no responsibility is assumed by Analog Devices 
for its use; nor for any infringements of patents or other rights of third 
parties which may result from its use. No license is granted by implica- 
tion or otherwise under any patent or patent rights of Analog Devices. 


Route 1 industrial Park; P.O. Box 280; Norwood, Mass. 02062 
Tel: 617/3294700 TWX: 710/3944M577 

West Coast Mid^Nest Texas 

213/595-1783 312/894-3300 214/231-5094 
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design engineers with an attractive alternative to modular mul- 
tipliers, and its monolithic construction provides significant 
advantages in size, reliability and economy. Further, the 
AD532 can be used as a direct replacement for other IC multi- 
pliers that require externa! trim networks (such sls the AD530). 

The Analog Devices ADS 3 3 is a low cost integrated circuit 
multiplier comprised of a transconductance multiplying ele- 
ment, stable reference, and output amplifier on a monolithic 
silicon chip. Specified accuracy is easily achieved by the straight- 
forward adjustment of feedthrough, output zero, and gain trini 
pots. The ADS 3 3 multiplies in four quadrants with a transfer 
function of XY/ 10, divides in two quadrants with a lOZ/X 
transfer function, and squar e roots in one quadrant with a 
transfer function of ^y/lOZ. » 

The ADS34 is the most accurate IC multiplier/divider manu- 
factured today. Laser trimming provides accuracies up to 


53 $) (533K)(533L) (533S) 

534J (53fK) (534L) (534S) (534T) 

2%(1%)<0.5%)(1%) 

1% (0.5%) (0.25%) (1%) (0.5%) 

YES 

YES 

XY/10 

(X, -X2)(Yi - Y2)/10 

0.04(0.03 )(0.0 1 )(0 .01 )%/®C 

0.02(0.01 )(0.005 )(0.02)(0.005 )%/®C 

0.5%/% 

0.01%/% 

1 

Adj. to zero 

±30(10)(15)(30)(10)mV 

0.7mV/®C 

0.2(0.1)(0.1)(0.5)(0.3)mV/“c 

Fixed 

3 to 13 

Ad|. to 1% 

Adj. to±0.25(0.1)(0.1)(0.25)(0.1)% 

0.8%(0.5%)(0.5%)(0.5%) 

0.4%(0.3%)(0.12%)(0.4%)(0.3%) 

0.3%(0.2%)(0.2%K0.5%) 

0.1% 

1 50my( lOOmVKSOm V)< 100mV)p-p max 

3mV(3mV)(1.2mV)(3mV)(3mV)p-p max 

200mV(100mV)(50mV)(100mV)p-p max 

ImVp'p max 

IMHz 

IMHz ' 

750kHz 

750kHz 

45V/#isec 

20V/#isec 

±10V 

±10V 

i:5mA 

±5mA 

10Mn/6Mn/36kn 

lOMn 

3M<7 S/uA max)(5M max)(7.5MA max) 

2/4A 

±15V 

±15V 

±12to±18V 

±6 to ± 18 V 

±4mA 

$5 .95(19.95 )( $25 .00)($30.00) 

±6mA 


0.2S% max error at +2S^C (ADS34L) and 1.0% max error 
from -SS°C to +12S®C (ADS34T). 

The first monolithic RMS to DC converter, the ADS 36 pro- 
vides the true RMS value of any complex waveform without 
the need for external adjustment. The device utilizes a crest 
factor compensation scheme to achieve less than 1% error at a 
crest factor of 7. 


SPECIFICATIONS 

(typical @ +2S®C and ilSVDC unless otherwise not^) 


Models 

536J (536K) 

Transfer Equation 

Vqut = \/avg. ( V|N )* 

Conversion Accuracy 


Total Error 


Input: 0 to 7 Vrms 

±5 mV ±0.5% (±2mV ±0.2%) of Rdg., max 

vs. Temperature (0 to.+70°C) 

±(0.1 mV ±0.02%)(y.lmV ±0.01%)/®C 

vs. Supply Volt^e 

±0.01%/V (±0.01%/V max) 

Crest Factor 


Rat4d Accuracy 

4 

±1% Reading Error 

6 

-3% of Reading Error 

10 

Frequency Response (Sinewave) 


Rated Accuracy 

Input: 0.1 to 7 Vrms 

20kHz 

±1% Reading Error 

Input: 0.1 to 7 Vrms 

lOOkHz 

Bandwidth, -3dB, IVrms 

IMHz 

External Filter Time Constant 

25ms//iF 

Signal Output 

Rated Output, Pin 6 

Voltage, ±15 V Supplies 

0 to ■•■lOV min 

Voltage, 0, +5V Supplies 

0 to +2V min 

Current 

5mA min 

Resistance 

0.512 max 

Short Circuit Current 

20mA 

Offset Voltage 

±2mV max (±lmV max) 

vs. Temperature (0 to +70®C) 

±lp0MV/®C 

vs. Supply 

±100iLiV/V 

Signal Input, Pin 1 


Signal Range ±15V Supply 

±20VPeak 

Signal Range 0, +5 V Supply 

±4V Peak (AC - eoupled) 

Safe Input ±15V Supply 

±30V 

Input Impedance 

16.7kn±20% 

dB Output 

Scale Factor (+25°C) 

-3mV/dB 

Iref, I OVrms * OdB 

15M±5/iA 

Accurat^y (I.OVrms = OdB) 

Input: 7m V to TVrms 

±0.5(±0.2)dB 

vs. Temperature (0 to +70°C) 
(Uncompensated) 

-0.3%/®C - 0.03dB/®C 

Power Supply 

Voltage Ra^ed Performance 

■ ' -i , - • 

Dual Supply 

±2 5 to±18V 

Single Supply 

+5to+36V 

Quiescent Current 

1mA 

Peak Current 

4mA + Output Current 

Temperature Range 


Operating 

0to+70®C 

Storage 

-55°Cto+150®C 

Price (1 go’s) 

* . 


•Cal! factory fw pricing. 
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1C Instrumentation Amplifiers 


AD520, AD521, AD522 


An Instrumentation Amplifier is a controlled gain block with 
differential inputs and an accurately programmable input/out- 
put gain relationship. Its excellent common mode rejection and 
low gain error make it a natural choice for extracting and 
aiiiplifying low level signals in the presence of high common 
mode noise voltages. Instrumentation amplifiers are commonly 
used as transducer amplifiers for thermo couples, strain gauge 
bridges, current shunts, biological amplifiers, or simply as pre- 
amplifiers for processing small differential signals superimposed 
on common mode voltages. 

Instrumentation amplifiers should not be confused with op 
amps even through Analog Devices offers op amps that can be 
used as building blocks in variable gain instrumentation apipli- 
fier circuits. An op ^mp is merely a high gain component 
requiring the addition of external feedback to complete the 
amplification function. Because of the limitations of resistor 
matching in the external feedback circuit and the relatively low 
input impedance resulting from the input resistors, an instru- 


mentation amplifier circuit designed around op amps frequent- 
ly provides less than satisfactory performance. IC instrumenta- 
tion amplifiers manufactured by ADI, the AD520, ADS 21, and 
ADS 22 are complete amplification circuits which do not depend 
upon external resistor matching for input/output isolation, 
they maintain their high CMRR in any application. 

The AljS20 and ADS 21 were the first instrumentation ampli- 
fiers to be manufactured in integrated circuit form. They offer 
the benefits of a true instrumentation amplifier at a ^ost and 
ease of use that previously made them prohibitive. 

The ADS 22 is a precision IC instrumentation amplifier designed 
for applications requiring high accuracy under worst-case oper- 
ating conditions. An outstanding combination of high linearity, 
high common mode rejection, low voltage drift, and low noise 
makes the ADS 22 suitable for use in many 4 2-bit data acquisi- 
tion systems. 



SPECIFICATIONS (min, max @ Vs = ±15V. Ta = +2S''C unless otherwise nbted) 



AD520J(K)(S) 

AD521J(K)(S) , 

AD522A<B)(C)(S) 

GAIN 

Range 

Equation 

1 to 1000 

1 to 1000 

1 to 1000 

G = Rs/RgV/V 

G = Rs/RgV/V 

1 + 2 X 10® Rg 

Nonlinearity 

±0.5% max 

±0.2% max 

±0,005(0.001)(Q.001)(0.001)% max 

OUTPUT 

±10V@5mAmin 

±10V @5mA min 

±10V @ 5mA min 

BANDWIDTH (±3dB) 



300kHz 

G= 1 

200kHz 

2MHz 

G = 1000 

25kHz 

40kHz 

300Hz 

SLEW RATE 

2.5V/PS 

lOV/jUs 

O.lV/ps 

VOLTAGE OFFSET, Output 

Must Be Nulled 

±400 + 3 xG(200+ 1.5G) 

±200(iPO)(100)(200)pV max 

DRIFT, Output @ G = 1 

i 

±l(0.5)(0.5)uiV/°Cmax 

(200 + 1.5G)mV max 
±0.415(0.205)(0.205)mV/°C max 

±50(25)(10)(100)mV/®C max 

INPUT BIAS CURRENT 

80(40)(40)nA max 

80(40)(40)nA max 

25(15)(10)(25)nAmax 

INPUT OFFSET CURRENT 

±40(20)(20)nA max 

±20(10)(10)nA max 

±20(10)(5)(20)nAmax 

INPUT IMPEDANCE 
Differential 

2x lo’n 

3 X lO^n 

10^ n 

Common Mode 

2 X lo’n 

6xio*®n 

lo^a 

CMRR 

G= 1 

65(70)(70)dB min 

70(74)(74)dB min 

75(80)(80)(75)dB min 

G = 100 

95(l66)(106)dB min 

100(1 10)(110)dB min 

dOOdB min 

TEMP range' 

C(C)(M) 

C(C)(M) 

KIKIKM) 

PRICE (lOO’s) 

$12.00($16.00)($22.00) 

$8.50($12.00)($20.00) 

$ 1 3 .00($ 1 6.00)< $20.00K $ 30.00) 


‘ C = 0 to +70®C, 1 = -25®C to +85®C. M * -55°C to +125®C 


Information furnished by Analog Devices is believed to be accurate 
and reliable. However, no responsibility is assumed by Analog Devices 
for its use; nor for any infringements of patents or other rights of third 
parties which may result from its use. No license is granted by implica- 
tion or otherwise under any patent or patent rights of Analog Devices. 


Route 1 Industrial Park; P.O. Box 280; Norwood, Mass. 02062 
Tel: 617/3294700 TWX: 710/394-6577 

Weft Coast Mid-West Texas 

213/595-1783 312/894-3300 214/231-6094 
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IC SAMPLE-HOLD 

The AD582 and 5^3 arc monolithic sample and hold circuits, 
each consisting of a high performance operational amplifier in 
series with an ultra-low leakage analog switch and a MOSFET 
input unity gain amplifier. An external holding capacitor, con- 
nected to the switch output, completes the sample-and-hold 
or track-and-hold function. 

With the analog switch closed, the devices function like a 
I standard op amp; any feedback network may be connected 
around the device to control gain and frequency response. 
With the switch open, the capacitor holds the output at its 
previous level. The ADS 82 and ADS 8 3 may be used as a versar 
tile operational amplifier with a gated output for applications 
such as analog switches, peak holding circuits, etc. 

The AD582 is the lowest cost sample-and-hold circuit 
available today and provides the performance to replace many 
modules. Where lower aperture time and greater accuracy are 
desired, the AD583 is recommended. 



AD582K 

AD582S 

ADS83K 

Open Loop Gain 

Rl = 2kn 

2Sk min 

2Sk min 

2Sk min 

Output Swing 

±10V min 

±10V min 

±10V min 

Gain Bandwidth 

l.SMHz 

l.SMHz 

2MHz 

Acquisition time (0.1%) 

Ay * 1, Rl ~ 2k, Cl = SOpF 

S/isec 

Stistc 

4/isec 

Aperture Time 

ISOnsec 

ISOnsec 

SOnsec 

Drift Current 

SOpA max 

SOpA max 

SOpA max 

Charge Transfer / 

Spe max 

SpC max 

20pC max 

Operating Temp. 

' C 

M 

I 

Price (lOO’s) 

$5J95 

$14.9S 

$14.8S 

TO-lOO 

TO-116 


TO-116 



AD582H AD582D AD583 


IC COMPARATORS 

The ADlll, AD211, and AD311 are precision voltage compar- 
ators designed for low level signal detection and high level out- 
put drive capability. Offering significant improvement over the 
earlier 710-type comparator in terms of bias currents and gain, 
the ADlll series operates on supply voltages from +5V (single 
ended) up to ±18V. TTL strobe capability is available with the 
addition of two external components. The AD311 is specified 
from 0 to +70°C, the AD211 from •-25°C to +85°C and the 
ADlll over the full military temperature range to 

+125®C. All versions are available in the TO-99 can; the AD311 
is also available in the 8 pin mini dip. 



ADJll 

AD211 

ADlll 

Voltage Gain 

200k 

200k 

200k 

Offset Voltage 

(mV max) 

7.5 

3.0 

3.0 

Bias Current (nA max) 
Maximum Output 

250 

100 

100 

to -Vs 

Maximum Ground 

50V 

50V 

50V 

to -Vs 

$0V 

30V 

30V 

Power Supply 

+5V min 

• -t-5V min 

• +5V min* 

Response Time, to , 

TTL Logic 

Threshold (nsec) 

200 

200 

200 

Tonp. Ratine 

C 

1 

M 

Price (lOO’s) 

$2.00 

$7.50 

$15.00 

*Sin^e Ended 

TO-99 

Top View 

V* 



MINI-DIP 

Top View 



V- 


Informatipn furnished by Analog Devices is believed to be accurate 
and reliable. However, no responsibility is assumed by Analog Devices 
for its use; nor for any infringemnts of patents or other rights of third 
parti« Mshich may result from its use. No license is granted by implica- 
tion or otherwise under any patent olr patent rights of Analog Devices. 


IC REFERENCES 

Two 1C voltage references are available from Analog Devices. 
The ADS 80 is a low cost, three-terminal bandgap voltage refer- 
ence which provides a fixed 2.5V output voltage for inputs 
between 4.5V and 30V. The AD2700/2701/2702 are medium 
cost, high accuracy references with +10.000V, -lO.OOOV and 
±10.000V outputs, respectively. 


MODEL 

OUTPUT • 

VOLTAGE 

ERROR, mV MAX TEMP PRICE 

Tmh.T„,„ RANGEtt (in lOO’s) 

ADS80J 

2.500 ±3% 

+90 

C 

$ 2.00 

ADS80K 

2.500 ±2% 

+57 

C 

$ 4.00 

AD580L 

2 .500 ±2% 

+54.3 

c 

$ 5.75 

AD580M 

2.500 ±1% 

+26.75 

c 

$ 8.25 

ADS80S 

2.500 ±3% 

+ 100 

M 

$ 7.50 

ADS80T 

2.500 ±2% 

+61 

M 

$12.00 

ADS80U 

2.500 ±1% 

+29.5 

M 

$25.00 

AD2700L/U 

10 000 ±0.01% 

+3,-5 

1/M 

$10:00/14.00 

AD2701L/U 

-10.000 ±0.01% 

+3, -5 

1/M 

$10.00/14.00 

AD2702L/U 

±10.000 ±0.01% 

+ 3, -5 

1/M 

$12.00/16.00 



* including initial offset. 

ttC = Oto +70“C, I » -25“C to +85'’C,M » -SS^C to +125"C 

AD580 AD2700 

TO-47 PACKAGE 14-PIN DIP 


Eout 



BOTTOM VIEW 



PIN OUT 


PINOUT 


Route 1 Industrial Park; P.O. Box 280; Norwood, Mus. 02062 
Tel: 617/329-4700 TWX; 710/394<877 

West Coast Mid-West Texas 

213/595-1783 312/894-3300 214/231-6094 


© IC MASTER 1977 


579 


Analog Devices 






Harris/Semiconductor 
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A CMViSION OF HARRIS CORPORATION 


HARRIS OPERATIONAL AMPLIFIERS 


Selection Guide for Qommercial/lndustrial Applications 







OOC to+750C 









pramtm 

S/H 










PARAMETERt V 

HA-911 

HA-2405 

HA-2425 

HA-2505 

HA--2515 

HA-2525 

HA-2535 

HA-2605 

HA-2625 

HA-2635 

HA-2645 

UNITS 

INPUT CHARACTERISTICS 













Offset Voltage 

7.5 

11 

8 

10 

14 

14 ■ ^ 

5 

7 

7 

300 

7 

mV 

Drift (Typ.) 

15 

30 

5 

20 

30 

20 

5 

5 

5 

(2) 

15 

ptV/oc 

Bias Current 

750 

500 

400 

500 

500 

500 

200 

40 

40 

200 

50 

nA 

Qffset Current 

450 

100 

100 

100 

100 

100 

20 

40 

40 

(2) . 

50 

nA 

Common Mode Range 

INPUT NOISE (3) 

^12 

1 

±10 

ilO 

ilO 

±10 

±10 

±5 

±11 

±11 

(2) i 

±35 (4) 

V 

^iVRMS 

TRANSFER CHARACTERISTICS 













Large Signal Voltage Gain 

15K 

25K 

25K 

10K 

5K 

5K 

100K 

70K 

70K 

.85 

75K 

V/V 

Common Mode Rejection Ratio 

74 

74 

74 

74 

74 

74 

80 

74 

74 

(2) 

74 

dB 

Bandwidth (Typ.) 

OUTPUT CHARACTERISTICS 

7 

18 ^ 

2(3) 

12 (3) 

12(3) 

25 

20 

12 

35 

8 

4 

MHz 

Output Voltage Swing 

in 

±10 

±10 

±10 

±10 

±10 

±10 

±10 

±10 

±10 

±35 (4) 

V 

Output Current (1) 

1 ±15 

20 (3) 

±10 

±10 

±10 

±10 

±25 

±10 

±10 

±300 

±10 

mA, 

Full Power Bandwidth (Typ.) (1) 

35 

200 (3) 

70 (3) 

500 

1,000 

1,500 

5,000 

75 

600 

8,000 

23 

kHz 

TRANSIENT RESPONSE 













Rise Timed) 

75 

20 

100(3) 

50 

50 

, 50 

40 

60 

45 

30 (3) 

60 (3) 

ns 

' Overshoot (1) 

40 

25 

20 (3) 

50 

50 

50 

. 50 

40 

(2) 

25 (3) 

15(3) 

% 

Slew Rate ( 1 ) 

±2.3 

15 

5 (b, 

±20 

±40 

±80 

±250 

±4 

±20 

200 

5(3) 

V/^ts 

Settling Time (Typ.) (1) 

(2) 

1.5 


0.33 

0.25 

0.20 

.5 

1.5 

0.30 

.5(3) 

1.5(3) 

MS 

POWER SUPPLY CHARACTERISTICS 













Simply Current (1) 

2.5 

6.0 

5.0 

6.0 

6.0 

6.0 

6.0 

4.0 

4.0 

23 

4.5 

mA 

Power Supply Rejection Ratio 
FUNCTIONAL CHARACTERISTICS 

74 

74 

74 

74 

74 

74 

80 

74 

74 

66 

74 

dB 

Offset Adjust 

No 

No ' 

Yes 

Yes , 

Yes 

Yes 

No . 

Yes 

Yes 

No 

Yes 


Compensation Components 

0 

OAV >10 

0 

0 

0 . 

0AV>3 

1 

0 

0AV>5 

0 

0 


Output Protection 

No 

No 

Yes 

No 

No 

No 

No 

Yes 

Yes 

External 

Yes 








0,OC to +75dC 




-250C to +850C 










-pramtm 




PARAMETERt 

HA-2655 

HA-2705 

HA-2725 

HA-2735 

HA-2905 

HA-4741 

HA-46P5 

HA-2404 

HA-2704 

HA-2904 

UNITS 

INPUT CHARACTERISTICS 

Offset Voltage 

7 

7 

7 

7 

.08 

6.5 

4.0 

7 

6 

.05 

mV 

Drift (Typ.) 

8 

5 

8 to 10 

8 to 10 

.2 

5 

2 

20 • 

5 

.2 

MV/oC 

Bias Current 

300 

70 

10 to 40 

10 to 40 

1 

400 

400 

400 

50 

1 

nA 

Offset Current 

100 

40 

7.5 to 20 

7.5 to 20 

.5 

100 

120 

100 

30 

.5 

nA 

Common Mode Range 

±13 

±11 

±10 

±10 

±10 

±12 

±12 

±10 

±11 

±10 

V 

INPUT NOISE (3) 











jUVRMS 

TRANSFER CHARACTERISTICS 












Large Signal Voltage Gain 

15K 

100K 

20K 

20K 

106 

15K 

75K 

25K 

100K 

107 

V/V 

Common Mode Rejection Ratio 

74 

80 

74 

74 

120 

74 

80 

80 

86 

130 

dB 

Bandwidth (Typ ) (D 

8 

1 

.01 to 10 

.01 to 10 

3 

3.5 

8 

16(3) 

1 

3 

MHz 

OUTPUT CHARACTERISTICS 












Output Voltage Swing 

±13 

±11 

±13.5(3) 

±13.5 (3) 

±10 

±10 

±10 

±10 

±11 

±10 

V 

Output Current (1) 

18(3) 

±22 (3) 

.5 to 5.0 (3) 

.5 to 5.0 (3) 

±7 

±5 

±8 

20(1) 

±22 (3) 

±10 

mA 

Full Power Bandwidth (Typ.) 

30 

50 

1.5 to 80 (3) 

1.5 to 80 

40 

2.5 

60 

500(3) 

50 

40 

kHz 

TRANSIENT RESPONSE 

Rise Time (1) 

40(3) 

(2) ^ 

200 to 

2,000 (3) 

200 to 

2,000 (3) 

200 (3) 

75 (3) 

50(3) 

20 (3) 

(2) ! 

200 (3) 

ns 

Overshoot (1) 

15(3) 

, <2) 1 

5 to 15 (3) 

5 to 15(3) 

20 (3) 

25 (3) 

30(3) 

25(3) 

(2) 1 

20 (3) 

% 

Slew Rated) 

2 

±10 

.1to.8(3) 

.1 to .8 

2.5 (3) 

±1.6(3) 

±4.0(3) 

50 

10 . 

2.5(3) 

■ V/ps 

Settling Time (Typ.) (1) 

1.5(3) 

5.0 

(2) 

(2) 

(2) 

12(3) 

4.2 (3) 

' 1.5(3) 

5.0 I 

(2) 

MS 

POWER SUPPLY CHARACTERISTICS 
Supply Current (1) 

4 

0.150 

.02 to .2 

.02 to .2 

5 

7.0 

6.5 

6.0(1) 

0.150 

5 

mA 

Power Supply Rejection Ratio 

74 

80 

76 

76 

120 

80 

80 , 

80 

86 

130 

dB 

FUNCTIONAL CHARAfiTERISTICS 
Offset Adjust 

Dip. Pkg. 

Yes 

Yes 

Yes 

No 

No 

No 

No 1 

Yes 

No 


Compensation Components 

Only 

0 

0 

0 

0 

1 

3 

0 1 

0 

OAV >10 

0 

3 


Output Protection 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes (6) 

Yes (6) 

Yes* 

1 

Yes 

Yes 



(1) 

At+250C 

(4) 

^SUPPLY = ±40V 

* To-86only 

(2) 

Not applicable or not specified 

(5) 

Dependent upon ls£j value 

t Guaranteed for ± 15V supplies and applicable temperature 

(3) 

Typical 

(6) 

One amplifier may be shorted to ground indefinitely 

range unless otherwise specified. 


\ 
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HARRIS OPERATIONAL AMPLIFIERS 

Selection Guide for Military Applications 

' ■ ^ \ 


PARAMETER t 


-55oCto+1250C 1 

B 

HA-909 

pramtm 

S/H 

HA-2500 

HA-2502 

HA-2510 

HA-2512 

HA-2520 

HA-2522 

HAr2530 

HA-2e00 

HA-2602 

HA-2400 

HA-2420 

INPUT CR AR ACTE RISTtCS 











■■■■I 


■■■■ 

Offset Voltage 

6 

7 

6 

8 ^ 


11 

14 

11 

14 

3 


7 

mV 

Drift (Typ.) 

10 

20 

5 

20 

20 


25 


25 

5 


'5 

MV/OC 

Bias Current 

300(1) , 

400 


400 







30 

60 

: nA 

Offset Current , 

300 

100 


50 





100 

20 

30 


nA 

Cotnmon Mode Range 

-12 

±10 


±10 




±10 

±10 

±5 

±11 

±11 

V 

INPUT NOISE (1) 

5 












mvrms 

TRANSFER CHARACTERISTICS 














Large Signal Voltage Gain 

25K 

25K 

25 K 

16K 

10K 

7.5K 

5K 

7.5K 

5K 

100K 

70K 

60K 

V/V 

Common Mode Rejection Ratio 

80 

80 


80 

74 


74 


74 

86 

80 

74 

dB 

Bandwidth (Typ.) (1) 

7 

16(3) 

2 

12 

12 

12 

12 

25 

25 


12 

12 

MHz 

OUTPUT CHARACTERISTICS 














Output Voltage Swing 

i:i2 

ilO 

ilO 

ilO 


±10 

±10 

±10 


±10 

±10 

±10 

V 

Output Current (1) 

i20 

i20d) , 


±10 






\±25 

±15 

±10, 

mA 

Full Power Bandwidth (Typ.) (1) 


500 (3) 


50^ 







75 

75 ' 

kHz 

TRANSIENT RESPONSE 












A 


Rise Timed) 

7^ 

20(3) 


50 

50 


50 


50 

40 

60 

60 

ns 

Overshoot (1) 

40 

25(3) 

20(3) . 

40 



50 

40 

50 

45 

40 

40 

% 

Slew Rated) 

il.2 

50 (3) 

5(3) 

±25 

±20 




±80 


-4 

±4 

V/^ s 

Settling Time (typ.) (1) 

(2) 

(3) 1.5 


0.33 


0.25 




.5 

1.5 

1.5 

MS 

POWER SUPPLY CHARACTERISTICS 














Supply Current (1) 

2.5 

(1)6.0 


6.0 


6.0 


6.0 

6.0 

6 

3.7 

4.0 

mA 

Power Supply Rejection Ratio 

80 

80 


80 

74 


74 


74 

86 


74 

dB 

FUNCTIONAL CHARACTERISTICS 














Offset Adjust 

Yes* 

. No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 


Compensation Components 

0 

0AV>10 


0 

0 

0 



0AV>3 

1 


0 


Output Protection 

No 

Yes 

Yes 

No 

No 

No 

No 

NO 

No 

No 

Yes 

Yes 




PARAMETERt 

-55OCt0+125OC 1 

UNITS 

HA-2620 

HA-2622 

HA-2630 

HA-264b 

HA-2650 

HA -2700 

HA-2720 

HA-2730 

HA-2900 

HA-4741 

HA-4602 

INPUT CHARACTERISTICS 







(5) 

(5) 





Offset Voltage 

6 

7 

±300 

6 

±5 

5 

5 

5 

.06 

5.0 

3.0 

mV 

Drift (Typ.) 

5 

5 

(2) 

15 

8 

5 

8 to 10 

8 to 10 

.3 

5 

2 

MV/oC 

/ Bias Current 

35 

60 

200 

50 

200 

50 

10 to 40 

10 to 40 

1 

325 

325 

nA 

Offset Current 

35 

60 

(2) 

35 

60 

30 

^5 to 20 

7.5 to 20 

.5 

75 

125 

nA 

Common Mode R^ange 

-1) 

11 

±10 

±35 (4) 

±13 

±11 

±10 

±10 

±10 

+12 

±12 

V 

INPUT NOISE (1) 












pMHm 

TRANSFERCHARACTERISTICS 







(5) 

(5) 





Large Signal Voltage Gain 

70K 

60K 

.85 

75K 

20K 

IdOK 

25K 

25K 

106 

25K 

100K 

V/V 

Common Mode Rejection Ratio 

80 

74 

(2) 

80 

80 

86 

,80 

80 

120 

74 

86 

dB 

Bandwidth (Typ.) (1) 

35 

35 

8 

4 

8 

1 

.01 to 10 

.01 to 10 

3 

3.5 

8 

MHz 

OUTPUT CHARACTERISTICS 







(5) 

(5) 





Output Voltage Swing 

±10 

±10 

±10 

±35(4) 

- ±13 

±11 

±13.5 (3) 

±13.5 (3) 

±10 

±10 

±10 

V 

Output Current 

±10 

±10 

±400 

±12 

20 (3) 

±22 (3) 

±5 to 5.0(3) 

±.5 to 5.0 (3) 

±10 ; 

±5.0 

±10 

mA 

Full Power Bandwidth 

600 

600 

8,000 

23 

30 

50 

1.5 to 80 (3) 

1.5 to 80 (3) 

40 

25 

60 

kHz 

TRANSIENT RESPONSE 







(5) 

(5) 





Rise Timed) 

45 

45 

30(3) 

60(3) 

40(3) ; 

(2) 

200 to 2,000(3) 

200 to 2.000(3) 

200 (3) 

75 ! 

50(3) 

ns 

Overshoot (1) 

(2) 

(2) 

25(3) 

15(3) 

15(3) 

(2) 

5 to 15 (3) 

5 to 15 (3)/ 

20(3) 

25 

30(3) 

. % 

Slew Rated) 

±25 

±20 

200 

5(3) : 

±2 

±10 

.1 to .8 (3) 

.1 to .8 (3) ! 

2.5 (3) 

±1.6 

±4.0(3) 

V/jUS 

Settling Time (Typ.Ld) 

0.30 

0.30 

.5(3) 

1.5(3) 

1.5 (3) 

5.0 

(2) 

(2) 

(2) 

12 

4.2(3) 

MS 

POWER SUPPLY CHARACTERISTICS 







(5) 

(5) 





Supply Current (1) ' 

' 3.7 

4.0 

20 

3.8 

3 

0.15 

.02 to .2 

\ 

.02 to .2 

5 

5.0 

5.5 

mA 

Power Supply Rejection Ratio 

80' 

74 

66 

80 

80 

86 

80 

80 

120 

80 

86 

dB 

FUN(iTIONAL CHARACTERISTICS 













Offset Adjust 

Yes 

Yes 

No 

Yes 

Dip Pkg 

Yes 

Yes 

Yes 

No 

No 

No 







Only 








Compensation Components 

0AV>5 

0AV>5 

0 

0 

0 

0 

0 

'■ ' J 

3 

0 

0 


Output Protection 

Yes 

Yes 

External 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes (6) 

Yes (6) 



(1) At+250C , 14) VsuPPLY = "40V . * To-86only 

(2) Not applicable or not specified (5) Dependent upon IgET value t Guaranteed for^lSV supplies and applicable temperature 

13) Typical ^6) One amplifier may be shorted to ground indefinitely range unless otherwise specified. 
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HA-4602/4605 

■ 1h ■ 

A DIVISION OP HARRIS CORPORATION 

i . 

High Performance 
Quad Operational Amplifier 


FEATURES 


PACKAGE/PINOUT 


SLEW RATE ±4V/ps(TYP.) 

BANDWIDTH BMHzITYP.) 

INPUT NOISE VOLTAGE (f= IKHz) 8 NV/ynJlTYP.) 

INPUT OFFSET VOLTAGE 0.3 mV (TYP.) 

FAST SETTLING (0.01%) 4.2 jCts (TYP.) 

SUPPLY RANGE ' +5VTO + 20V 

LOW POWER CONSUMPTION 35mW/AMP 

NO CROSSOVER DISTORTION 
OUTPUT SHORT CIRCUIT PROTECTION 


DESCRIPTION 


The HA-4602/4605 is a high perfarmance interhaily compensated quad operational amplifier with 
eight times the slew rate and bandwidth of the 741 at only three-fifths the quiescent power, its input 
characteristics are equally impressive offering high accuracy and stability over temperature in high gain 
circuits. The input stage is specially designed to have very little offset voltage and temperature coeffi- 
cient so that cumbersome external nulling circuits are not needed in most application^, its monolithic 
construction provides close parameter rpatching oyer temperature making it particularly useful in 
multiple op amp active filter circuits. It is useful in data acquisition where its fast settling (4.2 /us to 
0.01%) would be useful in medium speed high accuracy systems. Other applications include, function 
generators, ocsillators, absolute value circuits, integrators or just any multiple op amp application 
where high density and fiigh performance is needed. 

The HA-4602-2 has guaranteed operation ovpr - 55°C to + 125®C and can be furnished to meet MIL- 
STD-883 (HA-4602-8). The HA-4605-5 is guaranteed over 0°C to + 75®C. Both are available In 14 
lead ceramic dual-in-line packages. 


14 LEAD CERAMIC 
D. L P. (CERDIP) 


A A A A A A A INDEX 
76543211 NOTCH 




ALL DIMENSIONS IN INCHES 
ALL DIMENSIONS t .010 UNLESS 
OTHERWISE SHOWN. 




,1s 


PINOUT 



SCHEMATIC DIAGRAM 


HA-4602/4605 



Copyright @ Harris Corporation 1976 


© 1C MASTER 1977 











SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

Ta = +25°C Unless Otherwise Stated 

Voltage Between V+ and V- Terminals 

40.0V 

Power Dissipation (Note 3) 

Operating Temperature Range 

880mW 

Differential Input Voltage 

±7V 

HA-4602-2 

-bbocStaS+hsoc 

Input Voltage (Note 1) 

±15.0V 

HA-4605-5 

0‘’C<Ta<+7B°C 

Output Short Circuit Duration (Note 2) 

Indefinite 

Storage Temperature Range 

-fiB^C^TA^+IBOOC 


ELECTRICAL CHARACTERISTICS 


V+ « 15V. V- = -15V 

HA-4602-2 

-550Cto+1250C 

HA-4605-5 

jQOCto+750C 


PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MA?<i 

UNITS 

INPUT CHARACTERISTICS 









♦ Offset Voltege i-- 

+250C 


0.3 

2.5 


0.5 

3.5 

mV 


Full 



3.0 



4.0 

mV 

Ay. Offset Voltage Drift 

Full 


2 



2 


/UV/OC 

* Bias Current 

+250C 


130 

200 


130 

300 

nA 


Full 



325 



400 

nA 

♦ Offset Current 

■••250C 


30 

n 


30 

100 

nA 

- 

Full 



125 



120 

nA 

Common Mode Range 

Full 

±12 



±12 



V 

Input Noise Voltage (f IKHz) 

+25OC 


8 



8 


nVyHt 

TRANSFER CHARACTERISTICS 









* Large Signal Vottac^ Gain (Note 4) 

Full 

100K 

250K 


75K 

250K 


V/V 

♦ Common Mode Rejection Ratio (Note 8) 

Full 

86 



80 



dB 

Channel Separation (Note 5) 

+25°C 


-108 



-108 


dB 

Small Signal Bandwidth 

+25OC 


8 



8 


MHz 

OUTPUT CHARACTERISTICS 


; ' 







* Output Voltage Swing (Ri, - 10K) 

Full 

±12 

±13 


±12 

±13 


V 

(Rl»2K) 

Full 

±10 

*'±12 . 


±10 

±12 


V 

Full Power Bandwidth (Note 4} 

+25OC 


60 1 



60 


KHz 

Output Current (Note 6) 

Foil 

±10 

±15 


±8 

±15 


mA 

Output Resistance 

+250C 


200 



200 


n 

TRANSIENT RESPONSE (Note 7) 






j 

\ 


Rise Time 

+25OC 


50 



50 


ns 

Overshoot 

+25®C 


30 



' '^0 1 


% 

Slew Rate 

+25OC 


±4 



±4 1 



Settling Time (Note 9) 



4.2 



4.2 


jUS 

POWER SUPPLY CHARACtERISTICS 









♦ Supply Cuirentd'^ or 1*1 ^ 

+25°C 


4.6 

5.5 


5.0 

6.5 

mA 

♦ Power Supply Rejection Ratio (Note 8) 

• Full 

86 

i 

i 


80 



dB 


NOTES: 1. 


3. 

4. 

5. 


Fpr supply voltages less than +15V, the ab- 
solute maximunn input voltage is equal tO 
the supply voltage. 

One amplifier may be shorted to ground in- 
definitely. 

Derate 5.8mW/®C above =* + 25®C. 
VouT“ + to, Rl = 2K. 

Referred to input; f * lOKHz, R 3 = 1 K 


6. VouT * +5. 

7. See pulse response characteristics. 

8. A V = + 5 . 0 V. 

9. To 0.01% for 10V input step and Av =.t. 
See settling characterisitics. 


*100% Tested for DASH 8. 
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EVERYTHING YOU NEED TO KNOW 


ABOUT 

' '\ 



Since 1936, UNITED TECHNICAL PUBLICATIONS 
has been the leader in electronic product infor- 
mation distribution. Today we are the worlds’ 
largest publisher in the electronics field. 



eem/fLECTRONic engineers master 

eem Is the source book for detailed product speci- 
fications and where-to-buy information on just 
about everything in electronics. Interested? You 
may be one of the 86,000 engineers, buyers and 
specifiers who qualify annually. Send for a quali- 
fication card today. 


ELECTRONIC PRODUCTS MAGAZINE 

The magazine with more electronic product infor- 
mation than any other publication in the world. 
Every month it features the latest developments 
in electronic products as well as everything that’s 
new in the IC field. So Electronic Products Mag- 
azine functions as a monthly update for both 
eem and IC Master. Interested? Write today for a 
qualification card: 


Patti Foley 

UNITED TECHNICAL PUBLICATIONS, INC. 
645 Stewart Avenue 

Garden City, NY 11530 / 




A Q^ad op An^ WiHi 

GUARANTEED 

AC Performance? 


TES • • .The 4156 from Raytheon (naturally). 


Raytheon introduced the world’s first quad op 
amp, the 4136. Now we offer the world’s first 
quad op amp with guaranteed AC specifications. 
Check our abridged data pages, then contact 
your local distributor or local Raytheon field sales 
office for complete details. 

Raytheon’s position in the field of quad op 
amps is unparalleled. 

Whatever your needs, Raytheon has the quad 
op amp for you. Here’s our current listing, with 
more to come. 


2902 124/224/324 

*4136 148/248/348 

*4156 3301/3401 

4741 3403/3503 

2900/3900 *3403A/3503A 

* Raytheon proprietary design 

For high reliability linear devices, Raytheon is 
your number one source. Ask about our A+ 
program designed for our high reliability 
customers. 


FIEED SALES OFFICES 


CALIFORNIA 

FLORIDA 

MASSACHUSETTS 

NEW JERSEY/ 

EASTERN PENN. 

Raytheon Regional 

Raytheon Regional 

Raytheon Regional 

Raytheon Regional 

Sales Office 

Sales Office 

Sales Office 

Sales Office 

350 Ellis Street 

9600 Gandy Blvd , Suite 203 

155 Middlesex Turnpike 

5090 Central Highway 

Mountain View, CA 94042 

St. Petersburg, FL 33702 

Burlington, MA 01803 

Pennsauken, NJ 08109 

(416)969-3475 

(813) 676-2221 

(617)272-8500 

(§09) 663-4066 

Raytheon Regional 

ILLINOIS 

MINNESOTA 

NEW YORK 

Sales Office 

Raytheon Regional 

Raytheon Regional 

Raytheon Regional 

2212 Dupont Drive 

Sales Office 

Sales Office 

Sales Office 

Irvine, CA 92664 

3158 Des Plaines Avenue 

3250 West 66th Street 

275 Broad Hollow Road 

(714)833-9042 

Des Plaines, IL 60018 

Minneapolis, MN 55435 

Melville, NY 11746 


(312)297-5540 

(612)920-7935 

(516)420-0700 


RAYTHEON 


SEMICONDUCTOR DIVISION 
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Raytheon Semiconductor 


Quad Operational Amplifiers 


3403A 

3503A 


GENERAL DESCRIPTION 

The 3403A high performance quad op-amp features improved 
large signal bandwidth and SA^orst case DC specs equal to or 
better than the standard 741 type general purpose op-amp, 
The device uses a newly developed type of groqnd-sensing dif- 
ferential input stage which provides increased slew rate. 


DESIGN FEATURES 

• Class AB Output State; No Crossover Distortion 

• Output Voltage Swings to Ground In Single Supply 
Operations 

• High Slew Rate 1.2 V//is 

• Single or Split Supply Operation 

• Wide Supply Operation 2.5 V to +36 V or 

±1.25 V to ±18 V 

• Pin Compatible with LM324 and 3403 

• Low Power Consumption 0.8 m A/amplifier 



SCHEMATIC DIAGRAM 



CONNECTION INFORMATION 



I I OUTPUT 4 
] - INPUT 4 
I + input 4 
] GROUND 
I I -I- INPUT 3 
]- INPUT 3 
\ I OUTPUT 3 


DB and DC 
Dual in-line Packages 
(Top View) 


Order Part Nos.: 

RC3403ADB. RC3403ADC, RV3403ADB, 
RV3403ADC, RM3503ADC 
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3403A 

3503A 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage, . . . ... . . . 36 V or ±18 V 

Differential Input Voltage 36 V 

Input Voltage . . . . . -0.3 V to ±36 V 

Power Dissipation . 

"DB" package .... 500 MW (molded DIP epoxy "B") 
"DC" package . . , . 650 mW (hermetic DIP) 


ELECTRICAL CHARACTERISTICS (Ta = 250 c, Vcc ■ ± 15V unless otherwise noted) 


PARAMETER 

CONDITIONS 

\ 

RM3503A 

RC/RV3403A 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Input Offset Voltage 

RS = 0 


2 

4* 


2 

6* 

mV 

Input Offset Current 

lin- or lin± 


+30 

±50 


±30 

±50 

nA 

Input Bias Current 

Ijn- or ljn+ 


-150 

-400* 


-150 

-500 

nA 

Input Common Mode 

Voltage Range ' 




v+ _2 

0 


V+-2 

V 

Supply Current 

\ R|_ = oo 

on ail op-amps 



■ 


3 

5* 

mA 


Rl>2KS2 

1^3111 



25* 

100 


V/mV 

Output Voltage Swing 

Rl = 2KS2 

EH 

eei 


±13 

±14 


V 

Common Mode Rejection Ratio 

DC 

70 

EIsH 


70 

90 


dB 

Channel Separation 

±lkH7 to 20 kHz (in ref) 





-120 


dB 

Output Source Current 

V|jsj+ = 1 V 

V|N- = 0V 

20 

40 . 



40 


mA 

Output sink current 


10 

20 


10 

20 


mA 

Small signal bandwidth 






1 


MHz 

Slew Rate 

Ay = 1, -10<Vi<+10 





■Qi 


V//is 

Distortion (Crossover) 

f = 20 kHz, VO= lOVpp 


1 



1 


% 

Power Bandwidth 

, VO=10Vpp 


40 



40 


kHz 

Power Supply Rejection Ratio 



20 

50 


20 

100 

uv/v 


* Significantly inproved performance ^ 


Operating Temperature Range 

RM3503A . . ....'. . ... . . . . -t55oc to + 1250 c 

RC3403A:. . ............. . .... CPC to ±70OC 

RV3403A .... ... . . ... . . : . . . , -40OC to ±850C 

Storage Temperature Range . . . ..... -65PC to ±1500C 

Lead temperature (Soldering, 60s) ....... . . . 300OC 


ELECTRICAL characteristics GUARANTEED OVER TEMPERATURE 

Range: RM3503A: -550C to +1250C 

RC»403A: QOC to +70OC - L 

RV3403A: -40OC to +85^00 


PARAMETER 

RM3503A 

RC3403A 

RV3403A 

UNITS 

MIN 

MAX 

• Min 

MAX 

MIN 

MAX 

Input Offset Voltage 

' - 

6.0 

— 

1 0.0 

- 

10.0 

mV 

Input Offset Current 


200 

. - 

200 


200 

n A 

Input Bias Current 

- 

-1500 

-■ 

-800 


-1500 

nA 

Large Signal Voltage Gain \ 

25 

- 

15 


15 

- 

V/mV 

Output Voltage Swing ^ 

±10 


±10 

- 

±10 


V 
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Raytheon Semiconductor 


Quad 741 General Purpose Operational Amplifier 


4136 


GENERAL DESCRIPTION 

The RM4136 and RC4136 include four Independent high gain 
operational amplifiers internally compensated and constructed 
oh a single silicon chip using the planar epitaxial processes. 

These amplifiers meet or exceed all specifications for 741 
type amplifiers. Excellent channel separation allows the use of 
the 4136 quad amplifier in ail 741 operational amplifier ap< 
plications providing the highest possible packaging density. 

The specially designed low noise input transistors allow the 
4136 to be used in low noise signal processing applications 
such as audio preamplifiers and signal conditioners. 


DESIGN FEATURES 

• Unity Gain Bandwidth, 3MHz 

• Continuous Short Circuit Protection 

• No Frequency Compensation Required 

• No Latch-up 

• Large Common Mode and Differential Voltage Ranges 

• Low Power Consumption 

• Parameter Tracking Over Temperature Range 

• Gain and Phase Match Between Amplifiers 


SCHEMATIC DIAGRAM 



CONNECTION INFORMATION 


-INPUT (A) 
+ INPUT(A) 
OUTPUT (A) 
OUTPUT (B) 
4 INPUT (B) 
INPUT (B) 



INPUT (0) 
+INPUT(0)s 
OUTPUT (0) 


OUTPUT (C) 
+INPUT (C) 


INPUT C 


DC and DB 
Dual in-line Packages 
(Top View) 
Order Part Nos.: 

RM4136DC. RV4136 DB, 
RC4136DC, RC41360C 


y^AYTHEONJ 
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4136 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage RM4136: ±22V 

RV4136, RC4136: +18V 

Internal Power Dissipation (Note 1) SOOmW 

Differential Input Voltage . ±30 V 

Input Voltage (Note 2) ........ . ............ ±15V 


Storage Temperature Range ~650C to +1 BO^C 


Operating Temperature Range 


RM4136 
RC4136 
RV4136 

Lead Temperature (Soldering, 60s) ............ 300OC 

Output Short-Circuit Duration (Note 3) Indefinite 


550C to+l250C 
OOC to ±70t>C 
-40OC to +850C 


ELECTRICAL CHARACTERISTICS (VCC ~ i15V, Ta = +250C unless otherwise noted.) 


PARAMETER 

CONDITIONS 

RM4136 

RV4136, RC4136 


MIN 

TYP 

Max 

MIN 

TYP 

MAX 

UNITS 

Input Offset Voltage 

RS< lO kO 


O.B 

4.0 


O.B 

6.0 

.mV 

Input Offset Current 




150 


5.0 

200 

nA 

Input Bias Current 



40 

400 


40 

BOO 

nA 

Input Resistance 


0.3 


l■■i 

0.3 

B.O 


M12 

Large-Signal Voltage Gain 

RL>2kn 

Vout = ±10V 

BO, 000 

300,000 


20,000 

300,000 


V/V 

Output Voltage Swing 

RL>10kS2 

±12 

±14 


±12 

±14 


V 


RL>2kn 

±10 


IHHI 

±10 

±13 


V 

Input Voltage Range 


±12 

±14 


±12 

±14 


V 

Common Mode Rejection Ratio 

RS< 10 kS2 

70 

100 


60 

100 


X dB 

Supply Voltage Rejection Ratio 

RS<10kS2 


10 

1 BO 


10 

IBP 

juV/V 

Power Consumption 

RL= All Outputs 


210 

340 


210 

340 

mW 

Transient Response 

Vjn = 20 mV 








(unity gain) 

RL=2kn 
Cl< lOOpF 





, 



Risetime 



0.13 



0.13 


MS 

Overshoot 



B.O 



B;0 


% 

Unity Gain Bandwidth 



3.0 



3.0 


MHz 

Slew Rate (unity gain) 

RL>2kn 


1.B 



1.0 


Ml 11% 

Channel Separation 

f=10kHz 








(open loop) 

RS = 1 kO 


105 



105^ 


dB 

(Gain =100) 

f=10kHz 

Rs = 1 kS2 

j ^ 

106 



10B 


dB 

The foilovving specifications apply for -BB^C < Ta < ■l■12B0C for RM4136; O^C < Ta ^ ±70OC for RC4136. 

Input Offset Voltage 

RS< 10 kn 



6.0 



7.5 

mV 

Input Offset Current 







300 

nA 

Input Bias Current 




1B00 



800 

nA 

Large-Signal Voltage Gain 

RL>2kn 

Vout^ilOV 

2B,000 



16,000 



V/V 

Output Voltage Swing 

RL>2 kfl 

±10 



±10 



V 

Power Consumption 

Ta = High 


180 

300 


180 

300 

mW 


T A = Low 


240 

400 


240 

400 

mW 


NOTES: 1 . Rating applies for case temperature to +25°C; derate linearly at 6.4 mW/^C for ambient temperatures above +25®C. 

2. For supply voltages less than + 1 5V the absolute maximum input voltage Is equal to the supply voltage. 

3. Short-circuit may be Jo ground or one amplifier only. I^c ~ 45mA (typical). 
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Raytheon Semiconductor 


Voltage^to- Frequency Converter 


4151 


GENERAL DESCRIPTION 

The RC4151 and RM4151 provide a simple low-cost method 
of A/D conversion. They have ail the inherent advantages of 
the voltage-to-frequency conversion technique. The output of 
RC4151/RM4151 is a series of pulses of constant duration. 
The frequency of the pulses is proportional to the applied 
Input voltage. These converters are designed for use In a wide 
range of data conversion and remote sensing applications. 


SCHEMATIC DIAGRAM 


DESIGN FEATURES 

• Single Supply Operation (+8V to +22V) 

Pulse Output Compatible With All Logic Forms 
Programmable Scale Factor (K) 

Linearity ±0.05% typical— precision mode 
Temperature stability ±100% ppm/^C typical 

• High Noise Rejection 

• Inherent Monotonicity 

• Easily T ransmittable Output 

• Simple Full Scale Trim 

• Single-Ended Input, Referenced to Ground 

• Also Provides Frequency -to-Voltage Conversion 



CONNECTION INFORMATION 
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4151 


Voltage-to-Frequency Converter 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltages +8.0to+22V 

Output Sink Current .................... 20mA 

Internal Power Dissipation . BOdrnW 

Input Voltage * • ~0.2V to +Vcc 

Output Short Circuit to Ground ......... Continuous 


Storage Temperature Range 

RM4151 ...... -650Cto +150OC 

RV4151 .................. . . --550Cto+1250C 

RC4151 . .' ... ~550Cto+1250C 

Operating Temperature Range 

RM4151 -550Cto +1250C 

RV4151 --40OC to +850C 

RC4151 . . 0oCto+70oe 


ELECTRICAL CHARACTERISTICS {Vcc ^ +15V, Ta = + 250 C, Unless otherwise specified) 


PARAMETER 


Supply Current 


Conversion Accuracy 
Scale Factor 


Drift with Temperature 


Drift with Vcc 


Input Comparator 
dffset Voltage 


Offset Current 


Input Bias Current 


Common Mode Range {Note 1) 


One-Shot 

Threshold Voltage, Pin 5 


Input Bias Current, Pin 5 


Reset VsaT 


Current Source 

Output Current (Rs = 14.0kn) 


Change with Voltage 


Off Leakage 


Reference Voltage 


Logic Output 
VsAT 


VSAT ' 


Off Leakage 


Note 1 : Input Cdmmon Mode Range includes ground. 


CONDITIONS 


8V< Vcc<15V 


15V < Vcc < 22V 


Circuit Figure 3, V| = 10V 
Rs- 14.0k 


Circuit Figure 3, V| = 10V 


Circuit Figure 3, V| = 1.0V 
8V<Vcc<18V 



LkAYTHEON^ 
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Raytheon Semiconductor 


Quad Operational Amplifier 


4156 


DESCRIPTION 

The RM4156/RC4156 is a monolithic Integrated circuit, 
consisting of four independent high performance operational 
amplifiers constructed with the planar epitaxial process. 

These amplifiers feature guaranteed A.C. performance which 
far exceeds that of the 741 type amplifiers. Also featured 
are excellent input characteristics and guaranteed low noise 
making this device the optimum choice for audio, active 
filter and instrumentation applications. 

SCHEMATIC diagram 


FEATURES 


• Unity Gain Bandwidth 

• High Slew Rate 

• Low Noise Voltage 


Typical 

3.5 MHz 
1.6V/iuS 
O.BmV 


Guaranteed 

2.8 MHz 
1.3 V/mS 
2.0mV 


• indefinite Short Circuit Protection 

• No Crossover Distortion 

• Low Input Offset and Bias Parameters 

• Internal Compensation 



CONNECTION INFORMATION 




OUTPUT A [T • 
-V,M A d 
+V||^ A d 
V+ [± 
+Vng B [T 
-V,N B [T 
OUTPUT B d 



JSl OUTPUT 0 
H -V|N 0 
]I1 +V|nD 
m V- 
M +v,nC 
m -Vii^c 
IS OUTPUT C 


<22S|j]Sjp 
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4156 


ABSOLUTE MAXIMUM RATINGS 




Supply Voltage 

. ±20V 

Storage Temperature Range . . . 

-65to+150°C 

Internal Power Dissipation (Note 1) 

880 mW 

Operating Temperature Range RM4156 

-55to+125°C 

Differential Input Voltage . . . . . . 

. ±30V 

RV4156 

-40 to +85°C 

Input Voltage (Note 2) 

. ±15V 

RC4156 

Oto +70°C 

Output Short Circuit Duration (Note 3) . . . 

Indefinite 

Lead Soldering Temperature (60 sec) . . 

. . . 300°C 

ELECTRICAL CHARACTERISTICS 

Vqq ± 15V +25°C unless otherwise specified 



PARAMETER 

CONDITIONS 

RM4156 

RV4156/RC4156 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Input Offset Voltage 

Rs<10Kn 


0.5 

3.0 


1.0 

5.0 

mV 

Input Offset Current 



15 

30 


30 

50 

nA 

Input Bias Current 



60 

200 


60 

300 

nA 

Input Resistance 



5 



5 


Mf2 

Large Signal Voltage Gain 

RL>2KnVQyT±10V 

50,000 

100,000 


25,000 

100,000 


v/v 

Output Voltage Swing 

RL>10Kn 

±12 

±14 


±12 

±14 


V 

RL>2Kn 

±10 

±13 


±10 

±13 


V 

Input Voltage Range 


±12 

±14 


±12 

±14 


V 

Output Resistance 



230 



230 


n 

Output Short Circuit Current 



25 



25 


mA 

Common Mode Rejection Ratio 

Rs<iOKn 

80 



80 



dB 

Power Supply Rejection Ratio 

Rs^lOKfi 

80 



80 



dB 

Supply Current (all amplifiers) 

Rl = 


4.5 

5.0 


5.0 

7.0 

mA 

Transient Response 

Rise Time 

Overshoot 

Slew Rate 



50 



75 


ns 



25% 



25% 


% . 


1.3 

1.6 


1.3 

1.6 


V/ab 

Unity Gain Bandwidth 


2.8 

3.5 


2.8 

3.5 


MHz 

Phase Margin 

Rl = 2Kn Rc = 50pF 


50 



50 


degrees 

Full Power Bandwidth 

Vo * 20V p-p 

20 

25 


20 

25 


kHz 

Input Noise Voltage 

f ^ 20 Hz to 20 kHz 


0.8 

2.0 ^ 


0.8 

2.0 

/iV RMS 

Input Noise Current 

f » 20 Hz to 20 kHz 


15 



15 


pA RMS 

Channel Separation 



108 


- 

108 


dB 

The fallowing specifications apply for -65°C < < +125°C for RM4156, -40°C <+85°Cfor RV4156, 

0°C < <+70°C for Re4156. 

Input Off^t Voltage 

Rs<10K12 



5.0 



6.5 

mV 

Input Offset Current 




75 



100 

nA 

Input Bias Current 




325 



400 

«nA 

Large Signal Voltage Gain 

RL>2Kn Voyr ±10V 

25,000 



15,000 



V/V 

Output Voltage Swing 

R,^^2Kn 

±10 



±10 



V 

Supply Current 



10 



10 


mA 

Average Offset Voltage Drift 



5 



5 


/uV/°C 


NotM: 1 . Rating applies for case temperature of 4>25^C maximum; derate linearity at 6.4 mW/^C for temperatures above +25^C. 

2. For supply voltages less than ilSV/the absolute maximum input voltage i^ equal to the supply voltage. 

3. Short circuit to ground on one Amplifier only. \ 
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Dual Tracking Voltage Regulators 


4194 


GENERAL DESCRIPTION 

The RM4194 and RC4194 are dual polarity tracking regula- 
tors designed to provide balanced or unbalanced positive and 
negative output voltages at currents to 200mA. A single ex- 
ternal resistor adjustment can be used to change both outputs 
between the limits of ±50mV and ±42V. 

These devices are designed for local "on-card" regulation, 
eliminating distribution problems associated with single-point 
regulation. To simplify application the regulators require a 
minimum number of external parts. 

The device is available in two package types to accommodate 
various power requirements. The TK (TO-66) power package 
can dissipate up to 3W at Ja = 25^C. The D 14-pin dual in-line 
will dissipate up to 900mW. 

SCHEMATIC DIAGRAM 


DESIGN FEATURES 

• Simultaneously Adjustable Outputs With One Resistor 
to ±42V 

• Load Current ±200mA with 0.2% Load Regulation 

• Internal Thermal Shutdown atTj = 175°C 

• External Balance for ±Vo Unbalancing 

• 3W Power Dissipation ^ 



CONNECTION INFORMATION 



COMP - s 

s/0\ 

Vq- 

BAL — N 


^ Rq 


(vD Q; 

\ 

COMP + 


r — rset 

vo^ — ' 


— GND 

vt — 

\o 



Vo* Cl 
NCC 2 
COMP + C 3 
balci:4 

COMP-CZ 5 

NcCZe 

v-r:7 


1* 

14Z]V" 

2 

13 Z3NC 

3 

12 ZJGNO 

4 

11 Z3«set 

5 

10 IRn 

6 


7 

8 Z3vo' 


TK (TO-66) Package 
(Bottom View) 

Order Part Nos.: 
RC4194TK, RM4194TK 


DC Dual In-line Package 
(Top View) 

Order Part Nos.: 
RC4194DC, RM4194DC 


Lraytheon;: 


L^RAYTHEON^ 
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4194 


Dual Tracking Voltage Regualtors 


ABSOLUTE MAXIMUM RATINGS 


Input Voltage +V to Ground 

. . RM4194: ±45V 

Load Current 


RC4194: ±35V 

D Package 

... 150mA 

Input-Output Voltage Differentail . . . 

. . RM4194; ±45V 
RC4194: ±35V 

TK Package . 

Operation Junction Temperature Range 

250mA 

Power bissipation at Ta = 25oC 


RM4194 . . . . 

-55oCto+150oC 

D Package 

. . . ..... 900mW 

RC4194 . .............. 

. 0OCto+125OC 

TK Package 

3.0W . 

Storage Temperature Range ........ 

Lead Temperature (Soldering, 10s) . . . 

-65oCto+150oC 
+300OC 


ELECTRICAL CHARACTERISTICS (±5<V0UT<Vmax; RM4194; - 550 C<Ti ^+1 250 c; RC4194: 0oc<Ti<+70OC) 


PARAMETER 

CONDITIONS 

RM4194 

RC4194 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Line Regulation 

AV|n = 0.1V|N 


0.04 

0.1 


0.04 

0.1 

%VouT 

Load Regulation 

4194TK; Il= 1 to 200mA 
4194DC: 1^= 1 to 100mA, 

Ta = +25°C 

RM4194 = tj = -55°C - +125°C 
RC4194 = tj = 0°C - +70°C 


0.001 

0.001 

A 

0.002 

0.004 

%V°/mA 


0.002 

0.004 


0.002 

0.004 

%V°/mA 

TC of Output Voltage 



0.002 

0.015 


0.002 

0.015 

%/°c 

TC of Output Voltage 



0.002 

0.015 


0.003 

0.015 

%/oC 

Stand-By Current Drain 
(Notel) 

V|n = VmAX,Vo = 0V 


+0.3 

+1.0 


+0.3 

+1.5 

mA 

V|N = Vmax. Vo -OV 


-1.2 

-2.0 


-1.2 

-3.0 

Input Voltage Range 


±9.5 


±45 

±9.5 


±35 

V 

Output Voltage Scale Factor 

Rset= 71.5K,Tj = 25oC 

2.42 

2.5 

2.58 

2.38 

2.5 

2.62 

Kn/v 

Output Voltage Range 

Rset = 71.5K 

0.05 


±42 

0.05 


±32 

V 

Output Voltage Tracking 




1.0 



2.0 

% 

Ripple Rejection 

f= 120Hz, Ti = 250C 


70 



70 


dB 

Input-Output Voltage 
bifferentlal 

1 L = 50mA 

Ta = +25°C 

3.0 



3.0 



V 

Output Short Circuit Current 

V|N = ±30VMax, 


300 



300 


mA 

Output Noise Voltage 

Cl = 4.7mF, Vo = ±15V 
f = lOHzto lOOKHz 


250 



250 


mV RMS 

Internal Thermal Shutdown 



175 



175 


oc 


THERMAL CHARACTERISTICS 


PARAMETER 

CONDITIONS 

PACKAGE 

DC 

TK (TO-66) 

Power Dissipation 

Ta = 250C 

1W 

3W 

Tc=250C 

2.2W 

17.5W 

Thermal Resistance 

Junction to Ambient, 0J-A 

1280C/W 

41.60C/W 

Junction to Case, ^J-C 

550C/W 

7.150C/W 


NOTE: 

**Qulescent increase by BOmA/VouT positive side and IOOmA/VouT negative side. 




I 

I 
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Fixed ±15V Dual-Tracking Voltage Regulators 


4195 


GENERAL OESCRIPTION 

The RM4195 and RC4195 are dual polarity tracking regulators 
designed to provide balanced positive and negative 15V out- 
put voltages at currents to 100mA. These devices are designed 
for local "'on-card" regulation eliminating distribution problems 
associated with single point regulation. The regulator is in- 
tended for ease of application. Only two external components 
are required for operation (two lO/xF bypass capacitors). 

The device is available in three package types to accommodate 
various applications requiring economy, high power dissipa- 
tion, and reduced component density. 

SCHEMATIC DIAGRAM 


DESIGN FEATURES 

• ±15V Operational Amplifier Power at Reduced Cost 
and Component Density 

• Thermal Shutdown at Tj - +175°C in Addition to 
Short- Circuit Protection 

• Output Currents to 100mA 

• May be Used as Single Output Regulator with up to 
+50V Output 

• Available in TO-66, TO-99, and 8-Pin Plastic Mini-DIP 



COMP - — s 

V 

/ 15 VquT 

GND ^ 


. BAL 




COMP + 


+15 VOUT 

NC ' 


' NC 

-t-ViN ^ 

\0/ 



C0MP+/^ (8)^\+15VouT 

/© @\ 

GND (@ 0 j BAL 

\® ^ ®J 

COMP -15V0UT 

-V|N 


COMP + C 


ZJ+ViN 

gndC 

I2 

7 

Z3+15VOUT 

COMP-d 

3 

6 

ZJBAL 

-vinCZ 

1 

5 

!□ -15 VQUT 


TK (TO-66) Power Package 

(Bottom View) 


TE Metal Can Package 

(Top View) 


NB Dual In-line 

(Top View) 


Order Part Nos.: 
RC4195TK, RM4195TK 


Order Part Nos.: 
RC4195T, RM4195T 


Order Part No.: 
RC4195NB 










4195 


ABSOLUTE MAXIMUM RATINGS 


Input Voltage ±V to Ground . . ±30V 

Power Dissipation @Ta = +25®C 

TK Package . 2.4W 

T Package SOOmW 

NB Package . 600mW 

Load Current 

TK Package • t 150mA 

T, and NB Package 100mA 


Operating Junction Temperature Range 


RM4195 -55°Cto+150®C 

RC4195 0‘'Cto+125®C 

Storage Temperature Range 

RM4195 . -65°Cto+150°C 

RC4195 . . -65°Cto +150°C 

Lead Temperature (Soldering, 10s) +300°C 


ELECTRICAL CHARACTERISTICS (II = 1mA, Vcc ~ ~20V, Cl f lOjuP unless otherwise specified) 


PARAMETER 

CONDITIONS 

RM4195 

RC4195 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Line Regulation 

Vi N =±18 to ±30V 


2 

20 


2 

20 

mV 

Load Regulation 



5 

30 


5 

30 

mV 

Output Voltage Temperature 
Stability 



0.005 

0.015 


0.005 

0.015 

%/°c 

Standby Current Drain 

Ylivj = ±30V, II = 0mA 


±1.5 

±2.5 


±1.5 

±3.0 

mA 

Input Voltage Range 


18 


30 

18 


30 

V 

Output Voltage 

Tj = +25'^C 

14.8 

15 


14.5 

15 

15.5 

V 

Output Voltage Tracking 



±50 



±50 

+300 

mV 

Ripple Rejection 

f = 120Hz,Ti =+25°C 


75 



75 


dB 

Input-Output Voltage 
Differential 

lL = 50mA 

3 


■ 

3 



V 

Short-Circuit Currerit 

T| = +25°C 


220 



220 


mA 

Output Noise Voltage 

Ti=+25°C, 
f= 100Hz to 10kHz 


60 



60 

' 

mV RMS 

Internal Thermal Shutdown 



175 



175 


°c 



THERMAL CHARACTERISTICS 


PARAMETER 

CONDITIONS 

PACKAGE 

UNITS 

NB 

T (TO-99) 

TK {TO-66) 

Power Dissipation 

Ta = 25°C 

0.6 

0.8 

cvi 

W 

Tc=25°C 


2.1 

9 

Thermal Resistance 

1 

®J-C 


70 

17 

°c/w 

®J-A 

210 

185 

62 
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Raytheon Semiconductor 


Operational Amplifier 


ha-4741 


DESCRIPTION 

The HA-4741 is a monolithic integrated circuit, consisting 
of four independent Operational amplifiers constructed with 
the planar epitaxial process. 

These amplifiers feature AC and DC performance which 
exceed that of the 741 type amplifiers. Its superior 
bandwidth, slew rate and noise characteristics make It 
an excellent choice for active filter or audio amplifier 
applications. 


SCHEMATIC DIAGRAM 


FEATURES 

• Unity Gain Bandwidth 3.5 MHz (typical) 

• High Slew Rate 1.6V/iLiS (typical) 

• Low Noise Voltage 9nV/VHz (typical^ 

• Input Offset Voltage 0.5mV (typical) 

• InpMt Bias Current 60nA (typical) 

• Indefinite Short Circuit Protection 

• No Crossover Distortion 

• Internal Compensation 

• Wide Power Supply Range ±2V to ±20V 


''IN O— Q4 




CONNECTION INFORMATION 


OUTPUT 0 

-V,nD 

+V,nD 


+V,mC 
-V,M C 
OUTPUT C 


1C MASTER 1977 










HA-4741 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage . . . . . . . . . . ± 20V Storage Temperature Range ..... -65to+150°C 

■ ■ ' ' 4k \ . 

Internal Power Dissipation (Note 1) . 880 mW Operating Temperature Range 

Differential Input Voltage ........ i30V HA-4741 --2 -55to+125®C 

Input Voltage (Note 2) . ±15V HA-4741 -5 0 to +70^C 

Output Short Circuit Duration (Note 3) . . . Indefinite Lead Soldering Temperature (60 sec) .... ^300°C 

ELECTRICAL CHARACTERISTICS ^CC - ^A otherwise specified 


PARAMETER 

CONDITIONS 

1 HA-4741-2 

HA-4741-5 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Input Offset Voltage 

Rs<10KS2 


0.5 

3.0 


1.0 

5.0 

mV 

Input Offset Current 



15 

30 


30 

50 

nA 

Input Bias Current 


u . . 

60 

200 


60 

300 

nA 

Input Resistance 



1 ' 

5 



5 


M^2 

Large Signal Voltage Gain 

RL>2KnVQuT±10V 

50,000 

100,000 


25,000 

50,000 


V/V 

Input Voltage Range 


±12 



±12 



V 

Output Resistance 


300 



300 



n 

Output Current 

VouT±10V 

±5 

±15 


±5 

±15 


mA 

Common Mode Rejection Ratio 


80 



80 



dB 

Supply Current (all amplifiers) 

R^ = oo 


mmm 

■1 



7.0 

mA 

Transient Response 

Rise Time 

Overshoot 

Slew Rate 



75 



75 


ns 

y ^ 


25% 



25% 


% 



1.6 



1.6 

\ . 

VZ/xs 

Unity Gain Bandwidth 



3.5 



3.5 


MHz 

Full Power Bandwidth 



25 



25 


kHz 

Input Noise Voltage 

f = 1 kHz 


9 



9 


nV/yifi 

Channel Separation 


1 

-108 



-108 


PB 

The following specifications apply for -55^C ^ T^ ^ +125°C for HA-4741 -2, 0°C < T^ < +70°C for HA-474 1-5. 

Input Offset Voltage 



■a 

mtm 


5.0 

6.5 

mV 

Input Offset Current 




75 



100 

nA 

Input Bias Current 




325 



400 

nA 

Large Signal Voltage Gain 


25, poo 



15,000 



v/v 

Output Voltage Swing 


±12 

±13.7 


±12 

±13.7 


V 

Rl>2KS2 

±10 

±12.5 


±10 

±12.5 


V 

Supply Current (all Amplifiers) 

/ . 


10 



10 


mA 

Average Offset Voltage Drift 



5 



5 



Common Mode Rejection Ratio 


74 



74 



dB 

Power Supply Rejection Ratio 

Rs<10Kf2AV±5V 

80 



80 



dBi 


o o o 

Notes: 1 . Rating applies for case temperature of +25 C maximum; derate linearity at 6.4 mW/ C for temperatures above +25 C. 

2. For supply voltage less than ± 15V/ the absolute maximum input voltage is equal to the supply voltage* 

3. Short circuit to ground on one amplifier only. 
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DF215 DUAL SET POINT TIMER/COUNTER 


Features 

• Two Tim^ Outputs for Versatile Equipment Control 

• 0.1 Second Timing Interval Resolution 

• Electrically Selectable Mode Control for Event Counting, 
50 Hz Time Reference, or 60 Hz Time Reference 

• Single or Continuous Cycle Operation 

• 1 6 ms Accuracy 

• Start Input Lock Out 

• 4 Multiplexed Digits With Parallel Segment Outputs 

• Single Unregulated Poyver Supply 1 8 to 20 Volts) 

• Low Power (Typically ^0 mW) 

• internal Oscillator for Logic Timing 


SET POINT A set POINTS 

giBaBiaSiiiH aBaB-aBaB iLhZI I 


DF213 DF214 DIGITAL STOPWATCH 

Features 

• Two Independent Timing Functions 

• Remote Control for Precision Timing 

• On Chip Amplifier for 3.2768 MHz Crystal Oscillator 

• Multiplexed BCD Display Outputs 

• Selectable Digit Strobe Duty Cycle for Low or High 
Ambient Light Conditions 

• Leading Zero Suppression 

• Provision for Low Battery Indication 

• Electronic Interlock Prevents Accidental Reset 

• Selectable Round-up or Round-off for Five Digit Display 

• Maximum Count to Zero Rollover 

DF213 59:59.99 to 00:00.0 

DF214 99.999 Minutes to 00.000 Minutes 

Applications 

• Sports Timing — Auto Racing, Track, Swimming, Rodeo, 
Sailing, Football, Soccer 

• Industrial Timing — Testing, Time-Motion Studies, Pro- 
cess Timing 

• Scientific Timing — Chemical Reaction Timing, Mechan- 
ical Stress Timing, Animal Behavior Studies 

DF211 CMOS WATCH CHIP 

Features 

• Multiplexed 4 digit, 7 segment LED watch chip. 

• Days, hours, minutes,, seconds. 

• Days, hours, or minutes can be set independently; sec- 
onds can be synchronized to another time source. 

• Operation from 2.7 to 3.4 volts (two silver-oxide bat- 
teries). Funbtionality down to 2.1 V typical. 


Description 

The DF215 is a P-channel, depletion load MOS device con- 
taining all the necessary logic to implement a single or dual 
set point timer or counter. The device typically uses one or 
two thumbwheel switch banks to provide two sequential,' 
fully selectable, accurate intervals for equipment control. 
Figure 1 shows the control output response. The DF215 
either counts events or time intervals using a 50 H,z or 60 
Hz power line time base. Multiplexed outputs provide the 
total elapsed time (or number of events) from start for 
display. Please see subsequent pages for more detailed 
Applications information. 

OUTPUT '^ss — ' ' " i 

^ Vdd — -J L ' ,,1.1.1 1, 

OUTPUT — V 

® '/QD— — — - ■■ ■■ ■■ L- '■ 

START ''55 - "1 I 

VpD- L. ^ 1 

\— NUMBER 

^ ^ ' ‘ ' T OF EVENTS 

START A SET POINT. B SET POINT 

(COUNTER STOPS) 

Timing Diagram 
Figure 1 


Applications 


• Industrial Process Control 

• Commercial Food Preparation Control 

• Automatic Feed, Fluid, or Material Dispensing 

• Step and Repeat Control 

Description 

The DF21 3 and DF214 are P-Channel MOS devices contain- 
ing all the necessary logic to implement several configura- 
tions of a digital stopwatch. A 3.2768 MHz crystal oscillator 
provides an extremely accurate time reference. Each device 
contains two timers that operate independently. 



The holding latch is updated continuously from timer A or 
timer B or it can "freeze" the display time at a touch of a 
button. This configuration allows versatile event timing with 
"split" capability normally requiring skilled manipulation of 
two stopwatches. The DF213 times in minutes, seconds, and 
hundredths of a second providing up to six digits of display. 
The DF214 times in minutes and thousandths of a minute 
providing five digits of display' 

• Provision for fow battery indication. 

• Debounce circuitry provided on all switch inputs. 

• 12 or 24 hour display option, with "AM" indication on 
the 12 hour option. 

• Selectable digit strobe duty cycle for high and low am- 
bient light conditions. ^ ' 
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DF215 DUAL SET POINT TIMER/COUNTER 


ELECTRICAL CHARACTERISTICS 

All voltages referenced to Vqq (pin 28). 


CHARACTERISTIC 

MIN 

TYP* 

MAX 

UNITS 

TEST CONDITIONS 

UNLESS OTHERWISE NOTED; 

Vss = 8 V. Ta = 25“C. Fosc * 40 kHz 

1 

P 

0 


8.0 

10.0 

20.0 

V 


2 

W 

E 

‘ss 


4 

7 

mA 

Vss = 8V 

No Output 


R 



10 

Vss = 20 V 

Loads 

3 

0 

U 

•OL 

(All Outputs) 

12 


60 


Vql * 0.4 V 

4 

T 

•OH 

(All Outputs) 

-2 



mA 

Voh = 6.0V 

5 


'IH 


20 


fA 

V,h = 8V 

6 


'IL' 


-80 


_< 

o 

< 

7 

1 

V|H 

Vss-1.5 


^SS 




8 

N 

P 

U 

T 

s 

V|L 

0 


Vss-6 

V 



9 

VfH 




vss 




10 


V|L 

Count Input (pin 21) 

Vss-4 






11 


‘IH 

0.1 


150 

/iA 



12 


•iL 




-150 



13 


f^osc 


40 


kHz 


14 


Digit Strobe Duty Cycle 


12.5 


% 


15 


Resolution 


0.1 


Sec 

999.9 sec. Range 

16 


Accuracy 

-16 


4 

mS 

Accuracy = Reading - Actual Time 

17 



Pulse Width 

75 



nS ^ 



18 


Count input 

Frequency 

0 


^10 




19 


Frequency in 
Continuous Cycle 

Mode 



60 


50% Duty Cycle 


FUNCTIONAL DESCRIPTION 


1.0 Setpoint Inputs— The DF215 continually compares the 
number in the main counter to one of the two 4-diglt num- 
bers provided by external thumbwheel switches or fixed 
diode arrays. These 4-digit numbers are designated set points 
A and B. Two 4-bit wide BCD input ports are used to read 
set points A and B in a bit parallel, digit serial fashion. The 
least significant digit Is entered first during the strobe 
time. Digit two, digit three, and digit four (MSD) are entered 
during the strobe times of O 2 , D3 and D4 respectively. This 
is easily implemented by strobing the thumbwheel switches 
with the digit strobe outputs. Each port input has an in- 
ternal pull-down resistor to Vqq 

2.0 Control Outputs — Dual Set Point Operation - There 
are two control outputs, designated output A and output B. 
Both outputs are low (Vqq) wheK the main counter Is reset. 
Output A goes high (to V35) at start and remains high during 
the first Interval. Output A goes low and output B goes high 
when the A set-point compares with the main counter to 
start the second interval. Output B goes low and the counter 
stops when the B set point compares with the main 
counter. 


2.1 Control Output — Single Set Point Operation — The 
DF215will operate as a single set point timer by connecting 
the single thumbwheel switch bank to the B input port. The 
A port is not connected. In this mode output B goes high at 
start and remains high during the timed Interval. Output B 
goes low and the counter stops when the time register 
compares with the set point. 

3.0 Start Input (pin 25} — The first V55 to Vqq transition 
of the Start input resets and starts the main counter. Subse- 
quent transitions are ignored until 1 .5 mS before the end of 
the second interval. The Start Input must then be at V53 for 
50 fis before the next start transition is recognized. 

4.0 Count Input (pin 21) — Connect this input to the AC 
line, power transformer secondary, or an event counting 
transducer through a protection resistor (see Figure B). The 
count input impedance is very high near the switching point. 
Internal clamping circuitry prevents the pin voltage from 
exceeding the supply voltage. 
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DF215 DUAL SET POINT TIMER/COUNTER 

APPLICATIONS 



START IN 
CONTROL IN 
OSC IN 
TEST IN 
COUNT IN 
SEGa : 


^ ^ ^ 1 ^ * 
20 14 16 17 18 18 15 

12 11 3 8 2 9 7 

Oi O O O ' 

U u. U' 

LED DISPLAY-HP5082 7414 

h |2 U le ^ 


Order Number 
DF215CJ 


900 Second Timer Small, LED Display Interface 




9 9 2 2 



b 


7 Segment, ^ 


■ OUTPUT 

Al 


^2 

A INPUT 

A4 

PORT ® 

AsJ 


TEST 


q(F21S 


04 

8l 

D3 





®8 J 

OUTPUTS 

CONTROL , staRtL 

INPUT r 

countI 

1 OSC 

Yss vdd input I 







j ( 

MONSANTO 





HP5082 

MAN3640 




4488 

CATHODE LED 





DISPLAYS 







continuous -J- 250pF 


J RE LAYS; Y 

BABCOCK BC69-08 • 

coil; 11612,74 mA 
CONTACTS: 6 A @ 115 V^c 


•THUMBWHEEL switch BANKS 
EECO-ELECTRONIC ENGINEERING COMPANY 
S214004-4 DIGIT ARRAY WITH DECIMAL POINT , 
«214005-4 DIGIT ARRAY WITH CENTER COLON 


eOz 


1 AMP 6,3 Vac 

J EILIMiENT 

transformer 


Interval Timer — Typical Dual Set Point Application 
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L144 LOW-POWER TRIPLE OPERATIONAL AMPLIFIER 

Description Active Filter 

The LI 44 is a monolithic low-power triple operational 
amplifier stabilized for all feedback configurations and 
capacitive loads by internal gain compensation. Low power 
requirements permit high voltage operation across the rated 
temperature range, as well as battery operation from ±1.5 V. 

Features 

• External Control of Supply Current and Output Drive 

• Operation with ± 1.5 V to ± 15 V Fower Supplies 

• 80 dB Gain with 20K H load 

• ± 30 V Differential Input Voltage Range 

• Drives Large Capacitive Loads (>1000 pF) 

• lnternally>Compensated 

• Continuous Short-Circuit Protection 

• Monolithic Construction 

• Slew Rate 0.4 VZ/ts Typical 

O— 

I BIAS = '4C 

Instrumentation Amplifier 



30 mW 


Double Ended Limit Detector 


L161 15 mW MICROPOWER QUAD COMPARATOR 

Description 

The L16T is a monolithic quad micropower comparator 
circuit, with an external control for varying supply current, 
input bias current and output current drive. This is ac- 
complished by a single resistor connected to which 
controls the bias current to a series of current mirrors 
which supply bias to a differential amplifier. The L161 
finds applications In areas where low powered battery 
operation and CMOS compatibility are required. The 
ability to control comparator characteristics rhakes this a 
very versatile device. 

Features 

• Power Dissipation as Low as 15 ptW 

• External Control of Supply Current and Output Drive 

• Operation with ±1.5 V to ±18 V Power Supplies 

• Single Supply Operation 

• Gain Greater than 20K 

• Sensing Near Ground 

• ±36 V Differential Input Voltage Range 

• Slew Rate 3 V/iUs Typical 

• CMOS Logic Compatible 

• Operation in Low and High Power Modes 


NL > 

S 10M 


L_ 


-wv 


IVOUT 





±3V 

'■i 0 


r 


fNABLt 

CMOS Line Receiver 



For V = ±5 V 
PD = 60 mW 


••NiLq- 

IN2c[4] 
IN3I 

•'N4c2 




P^.v 

H^I'SET 

p4^NC 

T^out, 

TT^out? 

OUT3 

|'io^OUT4 


Ze.ro Crossing D^etector 


LM3909 MICROPOWER LED FLASHER 

Description 

The LM3909 is a monolithic oscillator specifically de- 
signed to flash Light Emitting Diodes. By using the timing 
capacitor for voltage boost, it delivers pulses of two or 
more volts to the LED while operating on a supply of 1 .5 V 
or less. The circuit is inherently self-starting, and requires 
addition of only a battery and a capacitor to function as an 
LED flasher. 

Features 

e Operation Over One^ Year From One C Size Flashlight Cell 
• Bright, High Current LED Pulse 


• Minimum External Parts 

• Low Cost 

• Low Voltage Operation, From Just Over 1 V to 5 V 

• Low Current Drain, Averages Under 0.5 mA During Bat- 
tery Life 

• Powerful; As An Oscillator Directly Drives An 8 12 Speaker 

• Wide Temperature Range 
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MEMORY 

The Master Selection Guide provides sufficient informa- 
tion to make initial product selections, to lead you to a 
group of device numbers and manufacturers’ names. It 
enables you to find the products which are most appro- 
priate to fulfill your major requirements and then pro- 
vides data for many of the more important products. 

All devices that appear in this section, both in the initial 
selection guide and in the data pages, are inciuded in 
the Part Number and Product Indexes. These index list- 
ings lead to the page and the line on that page where 
each device appears. ^ 

The Memory Section provides initial selection informa- 
tion and data on PROMs, RAMs, and ROMs as well as 
other memory devices.' In these particular sections, the 
devices are characterized by organization (words and 
bits/word) and by access times. In order to assure that 
the access times are comparable, whenever possible the 
values have been showa in nanoseconds over the full 
rated temperature range for the devices (i.e., 0° to 70°C 
for commercial units and — 55°C to 125°C for miiitary 
units). The fuil temperature nanosecond value is marked 
“nsF.” When this value isn’t specified, the guaranteed 
nanosecond value at room temperature is listed foliowed 
by “nsR.” In some cases a guaranteed value has not yet 
been established: then the typical value is shown foi- 
lowed by “ns.” “Typical” values are invariably much 
faster than the guaranteed ones so that such listings 
place these memories higher on the list than they other- 
wise wouid appear. 
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Category 

Page 


Character Generators 

606 


Code Converters 

607 


EAROMs 

608 


FIFOs, LIFOs 

608 


PLAs 

609 


PROMs 

610 


RAMs 

Dynamic 

614 

0 

5 

CCD 

615 

Static 

ROMs 

616 

’3 

(D 

fimm 

Dynamic 

624 

Cm 

0 

Static 

624 

0 

<t> 

Shift Registers 


<D 

Dynamic 

628 

CO 

Static . 

629 

0 

CO 

0 

Detailed Product Information 


provided by: 






American Microsystems Inc. 

634 


EMM/Semi 

663 

>- 

Harris Semiconductor 

675 

OC 

- 


0 

Intel 

683 

S 

National Semiconductor 

986 

UJ 

s 

Texas Instruments 

1090 



The manufacturers listed above are pro- 
viding detailed information on their latest 
and most significant products. They have 
made this investment to help you. Some 
chose not to. 

If you want to see more data In future edi- 
tions, tell the manufacturers through their 
salesmen and distributors. 
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MEMORY— Character Generators 


10 


20 


30 



60 


Number of 
Output 


Input 


Supply 


Format 

Lines 

Logic levels 

Voltage | 

Device 

Source 

Character Generators 


4x5 

25 

MOS 

-12,14 

4881 

Nortec 

5x5 

25 

MOS 

-12,14 

4881 

Nortec 

6x8 

8 

TJl 

-12,5 

MM4241 

t National 




-12,5 

MM5241 

National 

5x7 

1 

111 

5 

DM8678 

National , 


.5 

MOS 

±12 

4481 

Nortec 



TTl 

5 

R03-2513 

EMM/Semi 




5 

6061 

MMi 




5 

6055 

MMi 




-12,±5 

2513 

Signetics 




-12,5 

3258 

' Fairchild 




-12,5 

35581 

Fairchild 




-12,5 

35582 

Fairchild ' 




5 

R03-2513 

Gl 




-12,5 

TMS2501 

Tl 


7 

MOS 

±12 

MCS1004 

MOS 




±12 

MCS1005 

MOS 




±14 

CG4100 

SMC 




±14 

TMS4lb3 . 

Tl 




-14,-28 

MK2002 

Mostek 



TTL 

±12 

EA40105 

EA 




-12,5 

3257 

Fairchild 




-12,5 

RO5-2240S 

Gl 




-12,5 

MK2302 

Mostek 




-12,±5 

2516 

Signetics 


8 

TTL 

-12,±5 

2516 

Signetics 


10 

HL 

-12,5 

MK2408 

Mostek 

5x8 

5 

MOS 

±12 

MM4240 

t National 

7x8 

4 

TTL 

5 

N8228CB 

Signetics 


10 

MOS 

±12 

EA4004 

EA 


35 

MOS 

-12,14 

4881 

Nortec 

7x9 

1 

JIL 

5 

DM7678 

■^National 




5 

DM7679 

t National 




5 

DM8678 

National (724 




5 

DM8679 

National 




-12,5 

MM4220 

t National 




-12,5 

MM5220 

National 


7 

MOS 

±5 

MCS2017 

MOS 



HL 

-12,5 

S8564 

AMI (634 




-12,5 

3260 

Fairchild . 




5 

5290 

t MMI 




5 

6071 

MMI 




5 

6072 

MMI 




.5 

6290 

MMI 




±5 

MCS2022 

MOS 




5 

MCM6571 

Motorola 


/ 


-3,5,12 

MCM6570 

Motorola 




-3,5,12 

MCM6571A 

Motorola 




-3,5,12 

MCM6572 

Motorola 




-3,5,12 

MCM6573 

Motorola 




. -3,5,12 

MCM6574 

Motorola 




-3,5,12 

MCM6575 

Motorola 




-3,5,12 

MCM6576 

Motorola 




-3,5,12 

MCM6577 

Motorola 




-3,5,12 

MCM6578 

Motorola 




-3,5,12 1 

MCM6579 

Motorola 




-3,5,12 

NC6570 

Nitron 




±5,2 

NC6570A 

Nitron 




-3,5,12 

NC6571 

Nitron 




-3,5,12 

(Cont’d) 

NC6571 

Nitron 


Number of 

Output Input Supply 

Format Lines Logic levels Voltage 


Character Generators (Cont’d) 


7x9 

7 

TTL 


(Cont’d) 





-3,5,12 

NC6571A 

Nitron 




-3,5,12 

NC6572 

Nitron 




-3,5,12 

NC6573 

Nitron 




-3,5,12 

NC6574 

Nitron 




-3,5,12 

NC6575 

Nitron 




-3,5,12 

NC6576 

Nitron 




-3,5,12 

NC6580 

Nitron 




-3,5,12 

NC6581 

Nitron 




-3,5,12 

NC6583 

Nitron 




5 

2609 

Signetics. 


9 

MOS 

-12,-24 

EA3815 

EA 




±12 

EA4001 

EA 



MOS/TTL 

±5 

MCS2024 

MOS 



TTL 

5 

6074 

MMI 




5 

6073 

MMI 




-3,5,12 

MCM6580 

Motorola 




-3,5,12 

MCM6581 

Motorola 




-3,5,12 

MCM6583 

Motorola 




-3,5,12 

NC6580 

Nitron 




-3,5,12 

NC6581 

Nitron 




-3,5,12 

NC6583 

Nitron 

7x 10 

7 

MOS/TTL 

±5 

MCS2020 

MOS 



TTL 

±12 

EA4016 

EA , 

7x 11 

1 

TTL 

5 

CG5004L 

SMC 

9x9 

9 

TTL 

-12,5 

R05-5184 

Gl 




5 

5292 

t MMI 




5 

6292 

MMI 

lOx 12 

10 

MOS/HL 

±5 

MCS2018 

MOS 




±5 

MCS2025 

MOS . 


Device 


Source 


70 


80 


90 


t Military Temperature Range (-55 to 125® C) * Typical Values 

0 Q 0 Bold face Indicates additional data is provided on the page qoted. 
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Code Cortversibn 
From To 

Bits 

In 

Bits 

Out 

Process 

Supply 

Voltage 

Device 

Source- 


Code Converters 



ASCII-BCDIC 

6 

6 

PMOS 

h2 

MM4220LR 

t National 


1 




±12 

MM5220LR 

National 


ASCII-EBCDIC 

6 

7 

PMOS 

±12 

MM4220EK 

t National 






±12 

MM5220EK 

National 



7 

8 

PMOS 

±12 

MM4220AE 

t National 






±12 

MM5220AE 

National 






-12,5 

MM4221RR 

t National 






-12,5 

MM5221RR 

National 

10 


8 

8 

PMOS 

•12,5 

MK2503 

Mostek 






-12,5 

MK2601 

Mostek 






±12 

MM4230QY 

t National 






±12 

MM5230QY 

National 




10 

PMOS 

±12 

EA4016 

EA 


ASCII- 








HOLLERITH 

8 

8 

PMOS 

±12 

MM42316US 

National 






±12 

MM5231BUS 

National 



9 

10 

PMOS 

-24 

EA4035 

EA 


ASCII-RS244A 







20 

and Vice Versa 

6 

8 

PMOS 

-12,5 

MM4221RQ 

t National 






-12,5 

MM5221RQ 

National 


ASCII- 








SELECTRIC 

7 

7 

PMOS 

-12,5 

3512A 

Fairchild 






±12 

MM4230KP 

t National 






±12 

MM5230KP 

National 


BCD-BINARY 

6 

6 

Bipolar 

5 

SN54184 * 

tTI 






5 

SN74184 

Tl 


BCDIC-ASCII 

.6 

7 

PMOS 

±12 

MM4220AP 

t National 






±12 

MM5220AP 

National 

30 





±12 

MM4220LR 

t National 






±12 

MM5220LR 

National 


BCDIC-EBCDIC 

6 

7 

PMOS 

±12 

MM4220EK 

t National 






d=12 

MM4230JT 

t National 






±12 

MM5220EK 

Natbnal 






±12 

^MM5230JT 

National 


Baudot-ASClt 

5 

8 

PMOS 

±12 

MM4220BL 

t National 






±12 

MM5220BL 

National 


BINARY-BCD 

6 

6 

Bipolar 

5 

SN54185A 

tTI 






5 

SN74185A 

Tl 

40 


8 

9 

Bipolar 

5 

MCM4067A 

Motorola 






5 

MCM4068A 

Motorola 


EBCDIC-ASCII 


8 

Bipolar 

5 

N8204 

Slgnetics 





PMOS 

-12,5 

MK2603 

Mo^ek 






-12,5 

MK2601 

Mostek 






±12 

MM4230QX 

t National 






±12 

MM4231RP 

t National 






±12 

MM5230QX 

National 






±12 

MM5231RP 

National 






-12,5 ' 

N2461 

Slgnetics 

60 



lT 

PMOS 

±12 

EA4015 

EA 


'' 

_ 

8 

PMOS 

±12 

N2430 

Signeticsv 



12 

8 

Bipolar 

5 

DM8576AAA 

National 


EBCDIC-DCDIC 

7 

6 

PMOS 

±12 

MM423(XIT 

t National 






±12 

MM523(WT 

National 


Code Conversion Bits Bits Supply 

From To In Out Process Voltage 

Device Source 

Code Converters (Cont’d) 


EBCDIC- 

HOLLERltH 

5 

(Cont’d) 

MCM4070A Motorola 

EBCDIC- 

SELECTRIC 8 8 PMOS ±12 

±12 

MM4230FE f National 
MM5230FE National 

HOLiERITH- 

ASCII 8 8 PMOS ±12 

±12 

s ±12 

±12 

MM4230BO f National 
MM5230BO National 
MM4231BUS f National 
MM5231BUS t National 

HOLLERITH- 

EBCDIC 8 8 PMOS ±12 

±12 

MM4230QW t National 
MM5230QW National 

9 10 PMOS -24 

EA4034 EA 

Multiple 

SELECTRIC, 

HOLLERITH- 

EBCDIC-ASCII 

and Vice Ver^ NMOS -3,5,12 

-3,5,12 

-3,6,12 

MCM6561 Motorola 

.MCM6562 Motorola 

NC6661 Nitron 

Multiple ASCII- 
SELECTRIC, 

EBCDIC, 

HOLLERITH ^ NMOS -3,5,12 

MCM6591 Motorola 

NC6591 Nitron 

SELECTRIC- 

EBCDIC 8 8 PMOS ±12. 

±12 

MM4230FE t National 
MM6230FE National 



I 


EBCDIC- 

HOLLERITH 


10 MOS -24 


10 PMOS -24 


12 


8 Bipolar 5 

(Cont’d) 


EA4034 


EA 


EA4035 


EA 


MCM4069A Motorola 


t Military Temperature Range (-“55®Cto 125°0) 


* Typical Values 
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MEMORY— EAROMSp FIFOs, LIFOs, PLAs 


10 


20 


50 


Bits Access 

Per Time Suppiy 

Words Word (Max) Output Voltage 

Device Source 

Bits / Data Rate Suppiy 

Words Word MHz (max) Voltage 

• 

Device Source 

Electrically Alterable ROMs 


Firat-ln First-Out (Cont’d) 


1,1 ±20 

NOM201 Plessey 

40 ® 1.0 

1.0 -12,5 

1.0 5 

(Cont’d) 

FR1502E Western 

COM5014 SMC 

2 ±20 

NOM202 Plessey 

4 ±20 

NOM204 , Plessey 

2.0 -12,5 

33511 Fairchild 

8 8 20 

NOM401 Plessey 

64 4 0.7 -12,6 

-12,5 

3341C AMD 

3341 Fairchild 

32 16 IOmsF -28.5 

ER2050 G1 

64 4 1.0 msF -15 

TMM141-1 Toshiba 

1.0 -12,5 

1.0 -12,5 . 

1.0 -12,5 

AM2841C AMD 

AM2841M tAMD 

3341A Fairchild 

1.5 msF -15 

-15 

TMM141-1 Toshiba 
TMM141 Toshiba 

2.0 -12,5 

2.0 -12,5 

ITT3341 in 

in3342 ITT 

2msF ±15,5 

NC7040 Nitron 

100 3.4 msF -35 

ER1400 Gl 

5.0 5 

9423 Fairchild 

256 4 1 /tsF ±15,5 

NC7050 Nitron 

10.0 5 

10.0 5 

57401 t MMI 

67401 MMI 

1.5 msF -15 

TMM142 Toshiba 

2/isF ±12 

±12 

ER1106 Gl 

1105 NCR » 

9 0.25 -12,5 

TMS4024 Tl 

Last-In First-Out 


8 800 nsF TS 5,12 

mPD454 NEC 

16 4 5 

9406C Fairchild . 

9406M Fairchild 

9 1/iSF TS -30,-12 

MN1102 Panasonic 

512 2 25/tsR -30 

NC7010 Nitron 

1024 1 5 /iSF TS -30 

NC7051 Nitron 

Propa- 
gation Supply 

Organization Time Output Voltage 

Device Source 

25 msR TS -30 

TS -30 

NC7010 Nitron 

2400 NCR 

FLA’S 


4 600 nsF TS -30,-12,5 

ER3400 Gl 

48 Product 

Terms, 16 Inputs, 

Field 

Programmable 50nsF OC 5 

93458 Fairchild 

2 itsf TS -23,-14, i 

5 ER2401 Gl 

8 450 nsF TS 5,12 

mPD458 NEC 

2048 4 2 msF TS -30,12,5 

ER2800 Gl 

TS 5 

93459 Fairchild 

Bits / Data Rate Supply 

Words Word MHz (max) Voltage 

Device Source 

OC 5 

N82S101 Signetlcs 

First-iii First-Out 


TS 5 

N82S100 Signetlcs 

80nsF OC 5 

S82S101 Signetlcs 

16 2 10* 5 

13 

8X04 Signetlcs 

8X03 Signetlcs 

TS 5 

S82S102 Signetlcs 

48 Product 

Terms, 14 Inputs, 

Factory 

Programmable 50nsF oC 5 

N82S201 Signetlcs 

4 8.0* 3-15 

8.0* 3-15 

CD40105B tRCA 

CD4015BE RCA 

. 10.0 5 

10.0 5 

9403C Fairchild 

9403M t Fairchild 

TS 5 

N8S200 Signetlcs 

5 20.0 5 

SN74S225 Tl 

48 Product 

Terms, 14 Inputs, 

Field 

Programmable 60 nsF OC 5 

5 

HM7660-5 Harris 

HM7661-5 Harris 

24 4 2.5'- 5-16 

MS618 fRagen | 

32 8 0.25 -12,5 

0.25 -12,5 

MP3812A t Plessey 
MP3812B Plessey 

0.5 -12,6 

0.5 -12,5 

AM2812C AMD 

AM2812M tAMD 

85 nsF OC 5 

5 

HM7660-2 t Harris 

HM7661-2 t Harris 

1.0 -12,5 

1.0 -12,5 

AM2812AC AMD 
AM2812AM tAMD 

100 nsF 5 

IM5200 Intersil 

50 Product 

Terms, 12 Inputs, 

60 Outputs Field 

Programmable 35 ns TS 5 

8N548330 tTt (1100) 

9 0.25 -12,5 

0.25 -12,5 

MP3813 Plessey 

MP3813A t Plessey 

0.5 -12,5 

0.5 -12,5 

AM2813C AMD 

AM2813M t AMD 

TS 5 

5 

5 

SN748330 Tl (1100) 

SN548331 tTI (1101) 

8N74S331 n (1101) 

1.0 -12,5 

1.0 -12,5 

AM2813AC AMD 
AM2813AM fAMD 

40 9 0.25 -12,5 

FR1502E-02 Western 

70 Product 

Terms, 19 Inputs, 

Factory 

Programmable 660 nsF 5 

(Cont’d) 

HPLA0174 Hughes 

0.6 -12,5 

FR1502E-01 Western 

1.0 -12,5 ' 

(Cont’d) 

33522 Fairchild 


60 


70 


80 


90 


100 


t Military Temperature Range (-55“C to 125®C) 
CX>-Open Collector 

608 


* Typical Values nsF—Nanoseconds over Full Temperature Range 

TS— Three-State 

Bold face indicates additional data is provided on the page noted. 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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MEMORY— EAROMs, FIFOs, LIFOs, PLAs (Cont’d) 



Propa- 



gation 

Supply 

Organization 

Time 

Output Voltage 

PLA’s (Cont’d) 


Organization 


PLA’$ 


Propa- 
gation Suppiy 

Time Output VoKage Device 


70 Product 
Terms, 19 Inputs, 
Factory 
Programmable 


(Cont’d) 


DM7S75 

DM7S76 

DM8575 

OM8576 




tNatkmat (738) 
fNatfonal (7^) 
National (738) 
National (739) 


TRW 



t Military Temperature Range (-55®C to 125®C) ns— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range nsR— Nanoseconds at Room Temperature 

OC— Open Collector TS— Three-State OE— Open Emitter 
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IC MASTER 

MEMORY— PROMs 


Access 

Time 

Organization Type (Max) 


PROMs 

32 X 8 ECL 


Supply 

Voltage Device 


Access 

Time 

Organization Type (Max) 

PROMs (Cont’d) 


Supply 

Voltage Device 


ECL OE -5.2 

MC10139 t Motorola 

64x8 TSnsR 

(Cont’d) 

20nsR OE -5.2 

10139 Signetics 

OC 5 

MCM5003A Motorola 

TTL 30 nsF OC 5 

DM74S188 National (708) 

— 5 

MCM5004A lyiOtorola. 

TS 5 

DM748288 National (708) 

OC 5 

MCM5303A t Motorola 

40 nsF OC 5 

AM29750C AMD 

5 

MCM6304A f Motorola 

TS 5 

or. 

: AM29751C AMD 

„ ....lit 

PitHtcii 

' OC 5 

OC 5 

SN54186 tTI 

SN74186 TI 

TS 5 

OC 5 

MO / v/00 rU|lioU 

MB7051 Fujitsu 

HM7802-5 Harris (882) 

256 x 4 CMOS 300 nsF 5 

TS ^ 5 

TS 5 

HM6610 t Harrit (880) 

HM6611 THarrit (880) 

HM6612 t Harris 

TS 5 

HM7803-5 Harris (882) 

500 nsF 5 

HM6810D Harria (88(^ 

OC 5 

TS 5 

DM54S188 t National (708) 
DM548288 f National (708) 

TS 5 

TS 5 

HM86;I1D Harrit (880) 

HM6612D Harris 

OC 5 

8N748188 Ti (880) 

ECL 12 ns OE -5.2 

GXB1049 Siemens 

TS 5 

SN74S288 TI 

15 ns OE -5.2 

F10416C Fairchild 

50 nsF OC 5 

HM7882-2 t Harris (682) 

20 nsF OE -5.2 

10149 Signetics 

TS 5 

HM7603-2 t Harris (682) 

25nsF OE -5.2 

HM7615-5 Harris . 

OC 5 

6330-1 MMI 

25 nsR OE -5.2 

MCM10149 Motorola 

TS 5 

6331-1 MMI 

30nsF OE -5.2 

10149 MMI 

OC 5 

N82S23 Signetics 

HL 40 nsF OC 5 

MB7062 Fujitsu 

TS 5 

N82S123 Signetics 

TS 5 

MB7057 Fujitsu 

OC 5 

8N548188 fTi (860) 

OC 5 

HM7610A-5 Harris 

TS 5 

SN54S288 fTI 

TS 5 

HM7811A-5 Harrit (882) 

50nsR OC 5 

HPROM8256-2 f Harris 

OC 5 

N82S27 Signetics 

OC 5 

OC 5 

OC 5 

HPROM8256-5 Harris 
iM5600C Intersil 

IM5600M t Intersil 

45 nsF OC 5 

' TS 5 

93417C Fairchild 

93427C Fairchild 

^ TS 5 

TS 5 

tM5610C Intersil 

iM5610M t Intersil 

50 nsF OC 5 

TS 5 

Intel (895) 

3^1-1 Intel (898) 

OC 5 

DM8577 National (702) 

OC 5 

DM748387 National (708) 

TS 5 

■MUSTS NalkMMl (Ttt) 

TS 5 

PM748287 / National (708) 

OC 5 

OC 5 

SN54188A t tl 

SN74188A TI 

OC 5 

TS 5 

N82S126 Signetics 

N82S129 Signetics 

55 nsF OC 5 

AM27LS08C AMD 

, 55 nsF OC 5 

6300-1 MMI 

TS 5 

AM27LS09C AMD 

TS 5 

6301-1 MMI 

60 nsF OC 5 

5330-1 tMMI 

60nsF/ ^00 5 

93417M t Fairchild 

TS 5 

5331-1 t MMI 

TS 5 

93427M t Fairchild 

65 nsF OC 5 

AM29750M fAMD 

OC 5 

HM7810-5 Harrit (882) 

TS 5 

AM29751M fAMD 

TS 5 

HM7811-5 Harrit (682) 

OC 5 

S82S23 t Signetics 

OC 5 

DM548387 tNationai (786) 

TS 5 

S82S123 t Signetics 

JjQ 5 

DM54$287 f National (708) 

70 nsF OC 5 

TS 5 

SMTSTT tNt«oml(7«) 

DM7578 t National (702) 

60 nsR OC 5 

OC 5 

AM27LS10C AMD 
AM27LS10M fAMD 

70nsR OC 5 

TS 5 

IM5600CF Intersil 

IM5610CF Intersil 

TS , 5 

TS 5 

OC 5 

AM27LS11C AMD 
AM27LS11M fAMD 

IM5603AC Intersil 

75 nsF OC 5 

AM27LS08M fAMD 

OC 5 

1 iVI w if 1 1 vf 

IM5603AM t Intersil 

TS 5 

AM27LS09M fAMD 

TS 5 

IM5623C Intersil 

TTL 75nsR (DC 5 

JAN38510/201 t Harris 

TS 5 

IM5623M t Intersil 

OC 5 

HPROM0512-2 t Harris 

OC 5 

mPB403 ^ NEC 

OC 5 

HPROM0512-5 Harris 

65nsF OC 5 

8N748387 TI (881) 


t Military Temperature Range (--55X to 125' 
OC— Open Collector 
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C) ns-— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State . 

Bold face indicates additional data is provided on the page noted. 


(Conrd)l I 

nsR — Nanoseconds at Room Temperature 
OE — Open Emitter 
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MEMORY— PROMs (ConFcl) 


MASTER SELECTION GUIDE 


Access 

Time 

Organization Type (Max) 

PROMs (Cont’d) 


Supply 

Output Voltage Device 


Access 

Time 

Organization Type (Max) 

PROMs (Confd) 


Supply 

Output Voltage Device 


. 65 nsF 

^Cont’d) 

256 X 8 

(Cont’d) 

TS 5 

8N748287 Tt (861) 

PMOS-E 550 nsF TS -9.5 

MK3702-1 Mostek 

70 nsF 00 5 

TS 5 

AM27LS10C AMD 

AM27LS11C AMD 

Erasable .g j 

TS -9,5 

1702A-2 Intel 

j 1702A-2 Signetics 

00 5 

TS 5 

00 5' 

AM29760C AMD 

AM29761C AMD 

3601 Intol (69$) 

750 nsF TS -9,5 

TS 

-9.5 

TS -9,5 

9702-1 AMD 

MK3702-2 Mostek 

MM1702AQ-1 National 

TS' 5 

00 5 

TS 5 

OC 5 

TS 5 

3621 Ifitil (695) 

R29660 Raytheon 

R29661 Raytheon 

S82S126 fSIgnetlcs 

S82S129 fSIgnetlcs 

l/tsF TS -9,5 

TS -9.5 

TS -9,5 

TS -9,5 

TS -9.5 

TS -9.5 

TS -12,5 

1702A , AMD 

1702A Intel 

MK3702-3 Mostek 

MM1702AQ National (818) 

1702A Signetics 

1700AL Signetics 

MM4203Q National 

70 nsR 00 5 

HPROM1024A-2t Harris 

TS -12,5 

MM5203Q National 

00 5 

TS 5 

TS 5 

HPROM1024A-5 Harris 

HPROM1024-2 f Harris 
HPROM1024-5 Harris 

, 1.3 msF TS -9,5 

TS -9.5 

1 TS -9.5 

8702A AMD 

, 8702A Intel - 

MM8702A National 





75nsF 00 5 

TS 5 

00 5 

HIII7610-2 Harris (882) 

HM7811-2 t Harris (682) 

5300-1 t MMI 

1.5/^F TS -9,5 

TS -9.5 

TS -9.5 

TS -9,5 

1702A-6 AMD 

1702A-6 Intel 

MM1702AQ-6 National 
1702A-6 Signetics 

IS 6 

00 5 

5301-1 t MMI 

SN548387 fTI (861) 

1.7 msF TS -10,5 

TS -10,5 

TS -10,5 

4702A AMD 

4702A Intel 

MM4702A National 

TS 5 

8NS4S287 fTI (861) 

2.3 msF TS -9.5 

MM87()2A-4 National 

80nsF 00 5 

AM27LS10M fAMD 

PMOS 750nsF_ TS -9,5 

MM17d2AD-1 National i 

TS 5 

AM27LS11M fAMD 

1 iusF TS -9,5 

MK3602 Mostek 

90 nsF 00 5 

M3601 t Intel 

TS -9,5 

TS -12,5 

MM1702AD National (818) 

MM4203D National 

60nsF 00 5 

DM878221 National (720) 

TS -12,5 

MM5203D National 

TS 5 

DM878222 National (720) 

512 X 4 m 50 nsF 6c 5 

934360 Fairchild 

00 5 

DM748470 National (718) 

TS 5 

934460 Fairchild 

TS 5 

0M748471 National (718) 

OC 5 

HM7820A-5 Harria (882) 

TS 5 

N82Sil4 Signetics 

TS 5 

HM7621A-5 Harris 



00 5 

N82S130 Signetics 

65 nsF 00 5 

6308-1 MMI 

TS 5 

N82S131 Signetics 

TS 5 

6309-1 MMI 

55/usF 00 5 

DM748570 National (710) 

70 nsF 00 5 

8N748470 Tl (862) 

TS 5 

DM748571 National (710) 

TS 5 

8N748471 Ti (882) 

SOnsF 00 5 

93436M. fFairclllld 

75 nsF 00 5 

DM778221 f National (720) 

TS 5 

93446M f Fairchild 

TS 5 

DM778222 f National (720) 

OC 5 i 

6305-1 MMl 

00 5 

OM84S470 tMrtkNMl (Tier 

TS 5 

6306-1 MMI 

TS 5 

011548471 fNaHonat (718) 

70nsF 00 5 

HM7S20-S Harris (682) 

SOnsF 00 5 

8N548470 fTI (882) 

TS 5 

HM7621-5 Harria (882) 

TS 5 

8N548471 fTI (882) 

/ 00 5 

3802 Intol (897) 

85 nsF 00 5 

5308-1 t MMI 

TS 5 

3822 Intel (697) 

TS 5 

5309-1 fMMI 

00 5 

DM548570 f National (710) 

90 nsF 00 5 

6340-1 MMI 

TS 5 

DM548271 f National (731) 

TS 5 

TS 5 

6341-1 MMI 

S82S114 fSIgnetlcs 

00 5 

TS 5 

S82S130 f Signetics 

S82S131 fSignejtics 

100 nsF 00 5 

TS 5 

5340- 1 fMMI 

5341- 1 f MMI 

70nsR 00 5 

00 5 

IM5604C Intersil 

IM5604M f Intersil 


t Military Temperature Range (-65®C to 125 
00— Open Collector 

r 

IC MASTER 1977 


(Cont’d)) 

*C) ns— -Nanoseconds 


Typical nsF—Nanoseconds 
TS — ^Three-rState 


over Full Temperature Range 


(CQnt’d)| 

nsR— Nanoseconds at 


Room Temperature 
OE— O^en Emitter 
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Master Selection Guide 


IC MASTER 

MEMORY— PROMs (Cont’d) 


Time 

Organization Type (Max) 

PROM8 (Cont^d) 

512x4 m 70nsR 


Supply 

Output Voltage Device 


512 X 8 m 55 nsF 


Organization Type (Max) Output 

PROMs (Cont^d) 

512x8 nl BOnsF 


Supply 

Voltage Device 


iM5624M t Intersil 

5305- 1 fMMl 

5306- 1 fMMl 

HM7620-2 t Harris (682) 

HM7821-2 t Harris (682) 


90 nsF 

CC 

5 

3602-4 

Intel 


TS~ 

5 

3622-4 

Intel 

120 nsF 

CC 

5 

360^-6 

Intel 


TS 

5 

3622L.-6 

Intel 

1 /tsR 

TS 

-12,5 

MM4203O 

National 


TS 

-12,5 

MM5203Q 

National 


TS 

-9,±5 

T3181A 

Toshiba 

1.5 msR 

TS 

-9.±5 

T3181B 

Toshiba 

l/isF 

TS 

±s 

TMM121-1 

Toshiba 


TS 

-12,5 

MM4203D 

National 


TS 

-12,5 

MM5203D 

National 

1.5 msF 

TS 

5 

TMM121 

Toshiba 

55 nsF 

CC 

5 

93438C. 

Fairchild 


TS 

5 

93448C 

Fairchild 


SN548473 fTI 
8N74S473 Tl 

8N54S472 tlT 
SN74S472 TI 

SN54$475 FtT 
SN748475 Tl 


NMOS-E 450 nsF 
Erasable 


PMOS-E 575 nsF 
Erasable 


TS 

TS 

5 

5 

SNS48474 

SN74S474 

tn (864) 

'n (864) 

750 nsF 

TS 

5 

N82S115 

Signetics 

1 /iSF 

CC 

5 

62485-1 

MMI 

1.25 msF 

TS 

5 

62495-1 

MMI 

1024 x 4 TTL 55 nsF 

CC 

5 

DM748473 

National 

(702,722) 


TS 

5 

DM748472 

National 

(702,722) 

60nsF 

CC 

5 

DM778295 

National (714) 


TS 

5 

DM778296 

National (714) 


CC 

5 

93438M 

t Fairchild 


TS 

5 

93448M 

t Fairchild 


CC 

5 

HM7640-5 

Harris (682) 


TS 

5 

HM7641-5 

Harris (682) 


CC 

5 

3604 

Intel 


TS 

5 

3624 

Intel 


CC 

5 

IM5605C 

Intersil 

70 nsF 

TS 

5 

IM5625C 

Intersil 


CC 

5 

MCM7640 

Motorola 


TS 

5 

MCM7641 

Motorola 


be 

5 

IM5605M 

t Intersil 


TS 

5 

iM5625M 

t Intersil 



t Military Temperature Range (-55 
OC — Open Collector 

612 


(Corn'd) I I 

’C to 125‘*C) ns — Nanoseconds Typical nsF — Nanoseconds over Full Temperature Range 

TS— -Three-State 

Bold face indicates additional data is provided on the page not^. 


(Cont’d) 

DM54S473 

DM548472 

bM878295 

DM878296 

HM7640-2 

HM7641-2 

5248- 1 

5249- 1 


82S141 

3624-4 

M3624 

3604L-6 

S82S115 


±5,12 2704 

-12,5 86834 


t National 
(702,722) 

t National 
(702,722) 

t National (714) 

tNational (714) 

t Harris ^) 


fMMl 

Intel 
t Intel 
Signetics 

Signetics 
Intel 
t Intel 
Intel 

t Signetics 


DM748573 

N82S136 

N82S137 

93452M 

93453M 

HM7842-5 

HM7643-5 

HM7644-5 

3605 


AMI 

(889,661,930) 

_ 

(655,952) 

MMI 

National (824) 
National (824) 

Fairchild 

Fairchild 

Intel 

Intel 


National 

(702,712) 

National (712) 

Signetics 
Signetics 
t Fairchild 
t Fairchild 

Harris ^) 
Harris ^) 
Harris i^) 
Intel (^) 


(Cont’d) I I 

nsR— Nanoseconds at Room Temperature 
CE— Cpen Emitter 
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MASTER SELECTION GUIDE 


MEMORY— PROMs (Cont’d) 


Access 

Time 

Organization Type (Max) 

PROMa (Cont^d) 

1024x4 m 70nsF 


Supply 
Output Voltage 


Time 

Organization Type (Max) 

PROMs 


Supply 

Output Voltage Device 


(Cont’d) 


TS 5 

3825 Intel (599) 

OC 5 

MCM7642 Motorola 

TS 5 

MCM7643 Motorola 

75 nsF OC 5 

OC 5 

5350-1 t MMI 

5352-1 TMMI 

TS 5 

TS 5 

5351-1 t MMI 

5353-1 t MMI 

OC 5 

DM54S572 t National 
(702,712) ^ 

TS 5 

DM54S573 TNatlonai 

(702,702,712) 

80 nsF OC 5 

mPB406 NEC 

TS 5 

mPB426 NEC 

85 nsF OC 5 

HM7642-2 t Harris (682) 

TS 5 

l«l7«43-2 titarri, (682) 

—-'S'' 

HM7844-2 f Harris (882) 

90nsF OC 5 

S82S136 t Signetics 

TS 5 

S82S137 t Signetics 

1024 x 8 NMOS-E 450 nsF 

Erasable ±5,12 

MB85T5 Fujitsu 

TS ±5,12 

2708 Intel 

TTL 70 nsF qq 5 

DM879229 National (716) 

TS 5 

DM87S228 National (718) 

90 nsF OC 5 

OM77S229 TNatlonai (716) 

TS 5 

DM77S228 TNatlonai (718) 

OC 5 

OC 5 

OC 5 

OC 5 

6280-1 MMI 

6284-1 MMI 

6286-1 MMI 

N82S180 Signetics 

TS 5 

TS 5 

TjS 5 

TS ;5 

6281-1 MMI 

6285-1 MMI 

6287-1 MMI 

N82S181 Signetics 

120 nsF OC 5 

OC 5 

OC 5 

5280-1 T MMI 

5284-1 T MMI 

5286-1 T MMI 

TS 5 

TS 5 

TS 5 

5281-1 T MMI 

5258-1 T MMI 

5287-1 T MMI 

2048 x 4 HI , tOO nsF OC 5 

N82S184 Signetics 

TS 5 

N82S185 Signetics 

150 nsF OC 5 

S82S184 T Signetics 


t Signetics 


t Military Temperature Range (~65®C to 125'’C) ns — Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

OC— Open Collector TS-~Three-State 

1C MASTER 1977 


nsR^Nanoseconds at Room Temperature 
^ OE-^pen Ernitter 
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1C MASTER 


MEMORY— RAMS 


10 


20 


30 


60 


Access 

Time Supply 

Organization Type (Max) Output Voltage 


Dynamic 


1024 X X NMOS 60 nsF 


120 nsF 


PMOS 100 nsF 


110 nsF 


120 nsF 


125 nsF 


146 nsF 


160 nsF 


205 nsF 


220 nsF 


300 nsF 


400 nsF 


500 nsF ^ 


800 nsF 


2048 X 1 PMOS 350 nsF 


460 nsF 


4096 X 1 1 2 L 100 nsF 


NMOS 100 nsF 


±15 

-5,12 


±15 


19,22.5 


19,22.5 


19,22.5 

19,22.5 


19,22.6 


19,22.6 

19,22.5 

19,22.5 

19,22.5 

19,22.5 

19,22.5 


19,22.5 

20,22.5, 7| 

19,22.5 

19,22.5 

19,22.5 

19,22.5 

20,22.5, 7| 

19,22.5 

20,22,7 

20,22,7 

19,22.5 


19,22.5 


16,19.5 

16,19.5 

16,19.5 

16,19.5 

16,19.5 

16,19.5 

16.19.5 

16.19.6 
16,19.5 


-12,5 

-12,5 


-12,5 

-12,5 


-12,5 


-15,8,5 

-15,8,5 


-15,8,5,5 

-15,8.5,51 


-5.2,7,12 


135 nsF TS 


±5,15 


150 nsF 


Source 


EA1500A 

SY7103 


EA 

Synertek 


EA1500A-1 EA 


SY11()3A-X Synertek 


1103A-X 


Rockwell 


81103X 

inii03-x 


(634) 


S1103A-X AMI (634) 


S1103A-1 

1103A-1 

1103A-2 

1103A-1 

1103A-2 

SY1103A-1 


Intel 
Intel 

Rockwell 

Rockwell 

Synertek 


(634) 


S1103-1 

6002-11 
HM3503-1 
1103-1 
ini 103-1 
1103-1 
6002 

TMS1 103-1 
TMS4062 
TMS4063 
TMM211-1 


(634) 


Intersil 

Hitachi 

Intel 

in 

Nortec 

Nortec 

Tl 

Tl 

Tl 

Toshiba 


19,22.5 

8146 

AMI (634) 

16,19.5 

81103A 

AMI (634) 

16,19.5 

1103A 

Intel 

19,22.5 

ITT1 103-146 

in 

19,22.5 

1103-146 

Noilec 

16,22.5 

1103A 

Rockwell 

16,19.5 

SY1103A 

Synertek 


HM3503-2 Hitachi 


S1103 

HM3503 

1103 

ITT1103 

1103 

MM1003 

1103 

TMS11P3 

TMM211 


AMI (634) 

Hitachi 

Intel 

in 

Nortec 

Panasonic 

Signetics 

Tl 

Toshiba 


MK4006 


Mostek 


(634) 


84006 

MK4008 


(634) 


Mostek 


84006-9 


(634) 


6003-11 

600311 


Intersil 

Nortec 


6003-10 

600314 


Intersil 

Nortec 


93481C 


Fairchild 


MB8215E Fujitsu 


mPD411-4 NEC 


TS 

±5,12 ' 

MB8107Y 

Fujitsu 

TS 

±5,12 

FM4027-2 

Fairchild 

TS 

±5,12 

IM7505A-1 

Intersil 

TS 

±5,12 

7027-09 

Intersil 

TS 

-5,12 

(Cont’d) 

7270A-10 

Intersil 


Access 

Time Supply 

Organization Type (Maxy" Output Voltage 

Device Source 

Dynamic (Cont’d) 


4096 X 1 NMOS 150 nsF 

(Cont’d) 

TS ±5,12 

7280A-10 Intersil 

TS ±5,12 

MK4027-2 Mostek 

TS ±5,12 

MCM6605A-1 Motorola 

TS -5,12 

MMS270A National (766) 

TS ±5,12 

MM5280A National (797) 

TS ±5,12 

MPD411-3 NEC 

TS -5,12 

MPD418-3 NEC 

170 nsF TS ±5,12 

RM1701H-17 Western 

200 nsF TS ±5,12 

7027-10 Intersil 

TS ±5,12 

7280-11 Intersil 

TS -5,12 

7270-11 Intersil. 

TS -5,12 

7271 A-11 Intersil 

TS ±5,12 

9060E AMD 

TS -5,12 

9050E AMD 

^ TS ±5,12 

EA2107B EA 

TS ±5,12 

EA4060-2 EA / 

TS ±5,12 

FM40273 Fairchild 

TS ±5^12 

EA4116 EA 

TS ±5,12 

EA4122-2 EA 

TS ±5,12 

MB8107H Fujitsu 

TS ±5,12 

2104A-2 Intel 

TS ±5,12 

2107B Intel 

TS ±5,12 

IM7505A-2^ Intersil 

TS ±5,12 

IM7507-2 Intersil 

TS ±5,12 

MK4027-3 Mostek 

TS ±5,12 

MCM6605A-2 Motorola 

TS -5,12 

MM5270 National (763) 

TS -5,12 

MM5271 National (791) 

TS ±5,12 

MM5280 National (794) 

TS ±5,12 

MM5281 National (602) 

TS ±5,12 

MPD411A NEC . 

TS ±5,12 

MPD411-2 NEC 

TS -5,12 

mPD418-2 NEC 

TS ±5,12 

MN 100 1-2 Panasonic 

TS -5,12 

MW4050V2 RCA 

TS -5,12 

MW4051V2 RCA 

TS ±5,12 

MW4060V2 RCA 

TS ±5,12 

4096 Rockwell 

TS ±5,12 

2675 Signetics 

TS ±5,12 

2680 Signetics 

TS -5,12 

SY5270 Synertek 

TS ±5,12 

SY5280 Synertek 

TS -3,5,12 

TM84030-2 Tl (654) 

TS ±5,12 

TM84060-2 Tl (654) 

TS -5,12 

TM84050-2 Tl (854) 

TS • ±5,12 i 

TMM411 Toshiba 

TS ±5,12 ‘ 

RM1701H-20 Western 

220 nsF TS ±5,12 

EA2107B-2 EA 

230 nsF TS ±5,12 

MB8224E Fujitsu 

250 nsF TS ±5,12 

9060D AMD 

TS -5,12 

9050D AMD 

TS ±5,12 

7005-11 Intersil 

, TS ±5,12 

7027-11 Intersil 

- . TS -5,12 

7271A-12 Intersil 

TS ±5,12 

EA4060-1 EA 

TS ±5,1^ 

EA4122-1 €A 

TS ±5,12 

40963 Fairchild 

TS ±5,12 

MB8107E Fujitsu 

TS ±5,12 

2104A-3 Intel 

TS ±5,12 

IM7507-1 Intersil 

' TS ±5,12 

MK4096-6 Mostek 

TS ±5,12 

MK40223 Mostek 

TS ±5,12 

MCM6604-2 Motorola 

TS ±5,12 

2180-4 MMI 

(Cont’d) 



70 


80 


90 


100 


110 


120 


t Military Temperature Range (-55 
OO— Open Collector 
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‘C to 126'’C) ns — Nanoseconds Typical nsF — Nanoseconds 

TS— Three-^tate 

Bold face indicates additional data is provided 


over Full Temperature Range 
on the page noted. 


nsR — Nanoseconds at Room Temperature 
OE — Open Emitter 
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MASTER SELECTION GUIDE 


MEMORY— RAMS (Cont’d) 


10 


20 


,30 


40 


50 


60 


Access 


Time 

Organization Type (Max) 

Output 

Supply 

Voltage 

Device 

Source 

Dynamic (Cont’d) 


4096 X 1 NMOS 250 nsF 



(Cont’d) 



TS 

-5,12 

lliM5271 

National (791) 


TS 

±5,12 

MM5281 

National (802) 


TS 

±5,12 

MPD411-1 

NEC 


TS 

-5,12 

mPD414-1 

NEC 


— 

-5,12 

mPD418-1 

NEC 


TS 

±5,12 

MW1011-1 

Panasonic 


TS 

±5,12 

MW4104V2 

RCA 


TS 

-5,12 

MW4050V1 

RCA ' 


TS 

-5,12 

MW4051V1 

RCA 


TS 

±5,12 

MW4060V1 

RCA 


TS 

±5,12 

2660-3 

Signetics 


TS 

-5,12 

SY5271 

Synertek 


TS 

±5,12 

SY5281 

Synertek 

- \ 

TS 

-3,5,12 

TM84030-1 

Ti (854) 


TS 

±5,12 

TM$4060-1 

Ti (854) 


TS 

-5,12 

TM84050-1 

TI (854) 


TS 

-5,12 

TM8405M 

n (854) 


TS 

±5,12 

TMM412 

Toshiba 


TS 

±5,12 

RM1701H-26 

Western 

270 nsF 

TS 

-5,12 

7270-12 

Intersil 


TS 

±5,12 

7280-12 

Intersil 


TS 

±5,12 

EA2107B-4 

EA 


TS 

±5,12 

2107B-4 

Intel 


TS 

-5,12 

2170 

MMI 


TS 

±5,12 

2180 

MMi 


TS 

-5,12 

MM4270 

National (777) 


TS 

±5,12 

MM4280 

National (780) 


JS 

-5,12 

MIII5270-5 

National (789) 


TS 

±5,12 

MM5280-5 

National (800) 


TS 

±5,12 

2680-1 

Signetics ^ 


280 nsF 


TS 

TS 


± 6,12 

±5,12 


300 nsF 


MB8224N 

2107A-1 


Fujitsu 

Intel 


TS 

±5,12 

9060C 

AMD 

TS 

-5,12 

9050C 

AMD 

TS 

±5,12 

7005-12 

Intersil 

TS 

±5,12 

EA2107B-L 

EA 

TS 

±5,12 

EA4060 

EA 

TS 

±5,12 

EA4122 

EA 

TS 

±5,12 

40964 

Fairchild 

TS 

±5,12 

FM40274 

Fairchild 

TS 

±5,12 

MB8107N 

Fujitsu 

TS 

±5,12 

HM4503-1 

Hitachi 

TS 

±5,12 

HM4507 

Hitachi 

TS 

±5,12 

2104A-4 

Intel 

TS 

±5,12 

2107A 

Intel 

TS 

±5,12 

2107B-5 

Intel 

TS 

±5,12 

IM7505A 

Intersil 

TS 

±5,12 

IM7507 

Intersil 

TS 

±5,12 

MK4027-4 

Mostek 

TS 

±5,12 

MK4096-16 

Mostek 

TS 

±5,12 

MK4200-16 

Mostek 

TS 

±5,12 

MCM6604-4 

Motorola 

TS 

±5,12 

MCM6605A 

Motorola 

TS 

±5,12 

mPD411 

NEC 

— 

-5,12 

mPD414 

NEC 

TS 

±5,12 

MN1001 

Panasonic 

TS 

±5,12 

MW4060 

RCA 

TS 

±5,12 

MW4101V1 

RCA 

TS 

-5,12 

MW4050 

RCA 

TS 

-5,12 

MW4051 

RCA 

TS 

±5,12 

4096-4 

Rockwell 

TS 

-5,12 

HYB4060 

Siemens 

TS 

±5,12 

(Cont’d) 

2660-1 

Signetics 


Acc^ 

Time 

Organization Type (Max) 

Output 

Supply 

Voltage 

Device 

Source 

Dynamic (Cont’d) 


4096 X 1 NMOS 300 nsF 



(Cont’d) 



TS 

±5,12 

TMS4060 

TI (854) 


TS 

-5,12 

msmo 

TI (854) 


TS 

-5,12 

TM84051 

TI (854) 


TS 

-3,5,12 

TMS4030 

TI (854) 


TS 

±5,12 

RM1701H 

Western 


TS 

±5,12 

RMlt01H-30 

Western 

350 nsF 

TS 

±5,12 

9107-6 

AMD 


TS 

±6.12 

40966 

Fairchild 


TS 

±5,12 

2104A 

Intel 


TS 

±6,12 

2107A-4 

Intel 


TS 

±5,12 

2107B-6 

Intel 


TS 

±5,12 

2180 

MMI 


TS 

-5,12 

2170 

MMI 


TS 

±5,12 

MK4096-11 

Mostek 


TS 

±6,12 

MK4096-85 

Mostek 


TS 

±5,12 

MK4200-11 

Mostek 


TS 

±5,12 

MCM6604 

Motorola 


TS 

±5,12 

mPD411-E 

NEC 


TS. 

±5,12 

mPD414-E 

NEC 


TS 

±5,12 

MW4101 

RCA 


TS 

±5,12 

4096-5 

Rockwell 


TS 

±5,12 

2660-2 

Signetics 


TS 

±5,12 

2680-2 

Signetics 

400 nsF 

TS 

±5,12 

HM4503 

Hitachi 


TS 

±5,12 

2675 

Signetics 


TS 

±5,12 

RM1701H-40 

Western 

420 nsF 

TS 

±5,12 

2107A-5 

Intel 


TS 

±5,12 

2107A-8 

Intel 

8192x1 NMOS 150 nsF 

TS. 

±5,12 

7008-10 

Intersil 

200 nsF 

TS 

±5,12 

7008-11 

Intersil 


TS 

±5,12 

2108 

Intel 

16384 X 1 NMOS 150 nsF 

TS 

±5,12 

MK4116-2 

Mostek 

200 csF 

TS 

±6,12 

MK4116-3 

Mostek 

250 nsF 

TS 

±6,12 

F16K3 

Fairchild 

, 

TS 

±5.12 

MB8116 

Fujitsu 


TS 

±5,12 

2118-2 

Intal (887) 


TS 

±5,12 

7116-11 

Intersil 


TS 

±5,12 

MK4116-4 

Mostek 


TS 

±6,12 

MCM6616-2 

Motorola 


TS 

±5,12 

mPD416-1 

NEC 


TS 

±5,12 

TMS4070-2 

TI 

300 nsF 

TS 

±5.12 , 

F16K4 

Fairchild 


TS 

±6,12 

2118-4 

Intel (887) 


TS 

±5,12 

MCM6616-4 

Motorola 


TS 

±6,12 

TMS4070-1 

TI 

350 nsF 

TS 

±5,12 

F16K5 

Fairchild 


TS 

±5,12 

2118 

Intel. (687) 


TS 

±5,12 

MCM6616 

Motorola 


TS 

±6,12 

TMS4070 

TI (852) 

CCD Memories 




9216-Blts (1024x9) 



CCD450 

Fairchild 




CCD451 

Fairchild 




CCD450A 

Fairchild 




C(?D451A 

Fairchild 

16384-Bits (128x32x4) 

CCD460 

Fairchild 

16384-Bits (256x64x1) 



2416 

Intel 



(Cont’d) 




70 


80 


90 


100 



120 


t Military Temperature Range (-55°C to 125®C) 
OO-Open. Collector 

1C MASTER 1977 


ns— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 


nsR — Nanoseconds at Room Temperature 
OE— Open Emitter 

615 


Master Selection Guide 



iC MASTER 


MEMORY— RAMS (Conf d) 


10 


0 

-JO 

’3 

(D 

c 

o 

0 

CO 

V. 

0 

0 

0 


20 


30 



60 


^ Access 

Time Supply 

Organisation Type (Max) Output Voltage 

Device Source 

Access 

Time Supply 

Organization Type (Max) Output Voltage 

Oe\Hce Source 

CCD Memories (Cont’d) ^ 


static (Cont’d) 


16384-Bits (256x64x1) 

(Cont’d) 

2444' Intel 

16x1 HI 35n8R OC 

OC 5 

OC 5 

(Cont’d) 

MC4304 t Motorola 

MC4305 t Motorola 

Static 




4x4 pMOS 1 /»SR — 4.5-15 

MC14580BA t Motorola 

16 X 4 CMOS 120 nsR TS 3-5 

F4710BC Fairchild 

1.5 msR — 3-15 

MC14580BC Motorola 

TS — , 

F4710BM t Fairchild 

TTL 30 nsF OC 5 

3104 Intel 

280 nsR TS 3-15 

TS 3-15 

TS 3-15 

TS 3-15 

HD54C89 t Harris 

HD74C89 Harris 

Iliei54p89 tMattonal (805) 
MM74C89 Nafional (805) 

40nsR OC 6 

SN54LS170 tAMD 

TS 5 

SN54LS670 tAMD 

OC 5 

SN74LS170 AMD 

ECL 6nsR OE -5.2 

F10145 f^airchild 

TS 5 

SN74LS670 AMD 

tons OE -6.2 

OE -6.2 

HO10145 Hitachi 

MCM10145 t Motorola 

OC 5 

OC 5 

54170 t Fairchild 

54LS170 t Fairchild 

15 nsR OE -5.2 

10145 Signetics 

TS 5 

54LS670 t Fairchild 

TTL 19nsF TS — 

9410C Fairchild 

OC 5 

OC 5 

74170 Fairchild 

74LS170 Fairchild 

35 nsF OC 5 

AM27Sp2C AMD 

TS 5 

TS 5 

AM27S03C AMD 

SN74S189 AMD 

TS 5 

74LS670 Fairchild 

OC 5 

OC 5 

OC 5 

OC 5 

OC 5 

OC 5 

ZN54170 t Ferranti 

ZN74170 Ferranti 

54170 t Raytheon 

74170 Raytheon 

DM64170 t National 

DM54LS170 t National 

OC 5 

OC 5 

OC 5 

SN74S289 AMD 

93404C Fairchild 

93404M t Fairchild 

TS 5 

93405C Fairchild 

OC 5 

OC 5 

OC 5 

93405M t Fairchild 

3101A Intel 

6560 MMl 

TS 6 

DM54LS670 f National 

OC 5 

OC 5 

DM74170 National 

DM74LS170 National 

TS 5 

6561 MMl 

TS 5 

DM74LS670 National 

OC 5 

DM74S289 National 

OC 5 

OC 5 

74LS170 Signetics 

54LS170 t Signetics 

TS 5 

DM74S189 National (748) 

OC 5 • 

OC 5 

mPB2289 NEC 

N3101A Signetics 

TS 5 

TS 5 

74LS670 Signetics 

54LS670 t Signetics 

TS 5 

TS 5 

74S189 Signetics 

SN74S189 Tl 

OC 5 

OC 5 

SN54170 tTI 

SN54LS170 tTI 

OC 5 

SN74S289 Tl 

TS 5 

SN54LS670 tTI 

40 nsF TS 5 

DM85888 National (748) 

OC 5 

OC 5 

SN74170 Tl 

SN74LS170 Tl 

45nsF OC 5 

AM27S02M t AMD 

TS 5 

SN74LS670 Tl 

TS 5 

AM27S03M t AMD 

OC 5 . 

M3101A tintel 

4x8 CMOS ImsR 3-15 

3-15 

3-15 

3-15 1 

CD4036B t RCA 

CD4039B tRCA 

CM4036A t Solitron 
CM4039A t Solitron 

45 nsR OC 5 

OC 5 I 

MC5484 t Motorola 

MC7484 Motorola 

50nsF TS 5 

SN54S189 tAMD 

8x2 ECL 14.5 nsR -5.2 ! 

MCM10143 Motorola 

OC 5 

OC 5 

SN64S289 tAMD 

DM54S289 t National 

HI 50nsR TS 6 1 

SN74172 Tl 

8x4 HI 30nsF 5 

N82S12 Signetics 

TS 5 

TS 5 

DM548189 t National (748) 
DM8599 National (704) 

8x8 TTL 30nsF 5 



N82S112 Signetics 

OC 5 

OC 5 

OC 5 

N82S25 Signetics 

S3101A t Signetics 

74S89 Signetics 

16 X 1 ECL 12 nsR 12 

HM2101 Hitachi 

HI 20nsR OC 5 

OC 5 

OC 5 

OC 5 

OC 5 

OC 5 

5481 t Raytheon 

7481 Raytheon 

SN5481A tTI 

SN6484A tTI 

SN7481A Tl 

SN7484A Tl 

TS 5 

TS 5 

54S189 t Signetics 

SN54S189 tTI 

OC 5 

SN54S289 t Tl 

56nsF TS 5 

DMTCS88 t National (748) 

35 nsR OC 5 

OC 5 

(Cont’d) 

MC4004 Motorola 

MC4005 Motorola 

60nsF OC 5 

OC 5 . 

(Cont’d) 

3101 AMD 

3101 Intel 


70 


80 


90 


100 


110 


OC— Open Collector 
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TS— Three-State 
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OE — Open Emitter 
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MASTER SELECTION GUIDE 


MEMORY— RAIMs (Cont’d) 


10 


20 


30 


40 


50 


Access 

Time Supply 

Organization Type (Max) Output Voltage 

Device Source 

Access 

Time Supply 

Organization Type (Max) Output Voltage 

Device Source 

static (Cont’d) 


static (Cont’d) 

' 

16x4 m 60nsF 

OC 5 

(Cont'd) 

5560 tMMi 

64x4 

(Cont’d) 

NMOS 450 risF TS 5 

TMS4038-2 Ji (8^) 

TS 5 

5561 tMMi 

650 nsF TS 5 

TMS4838-1 Tl (857) 

OC 5 

OC 6 

OC 5 

OIII7489 National 

(7H741) 

/IPB2089 NEC 

54S89 tSIgnetics 

1/tsF TS 5 

TM84836 Tl (857) 

64X.9 TTl 45nsF OC 5 

93419C Fairchild 

OC 5 

N82S09 Signetlcs 

60 nsR OC 6 

OC 5 

OC 5 

OC 5 

OC 5 

OC 5 

OC 5 

OC 6 

OC 5 

OC 6 

SN7489 AMD 

7489 Fairchild 

HM2602 Hitachi 

IM6601C Intersil 

iM5501M t Intersil 
MCM4064 Motorola 

MCM4364 t Motorola 

TL7489 Telefunken 

SN7489 Tl 

7489 TRW 

60nsF OC 5 

93419M t Fairchild 

'65nsF OC 5 

S82S09 t Signetlcs 

128x1 ECL 12nsR OE -5.2 

MCM10147 Motorola 

OE -5.2 

GXB10147 Siemens 

14nsF OE -5.2 

MB7047 Fujitsu 

15nsF OE -5.2 

F10405C Fairchild 

15nsR OE t5.2 

SN10147 Tl 

70 nsF OC 5 

AM27iS02C AMD 

128x4 PMOS ImsF ±5 

TMMI H r Toshiba 

TS 6 

TS 5 

AM27LS03C AMD 

0117599 tNaiionaJ (784) 

128x8 CMOS 150 ns 6 

MWS6080 RCA 

TS 5 

OM74L8189 National (743) 

NMOS 350 nsF 5 

S6810A AMI 

75nsF OC 5 

OC 5 

31013 tAMD 

M3101 t Intel 

450 nsF TS 5 

S6810A-1 AMI 

350 nsF 5 

MCM6810A Motorola 

80nsF OC 5 

L6560 MMi 

450 nsF TS 5 

MCM6810A-1 Motorola 

TS 5 

L6561 MMi 

575 nsF TS 5 

86818-1 AMI (889) 

OC 5 

OC 5 

msm flMionai 

(784.741) 

DM74LS289 National 

1 msF TS 5 

88818 AMI 

(889,648,918) 

85 nsF OC 5 

AM27LS02M fAMD 

128 X 9 CMOS 500 nsF 5 

MN1101 Panas(?nic 

TS 5 

AM27LS03M tAMD 

256x 1 CMOS 100 nsF TS 3-15 

SCM5520S tSSS 

100 nsF OC 5 

L5560 tMMi 

150 ns TS* 10 , 

CD40061A tRCA 

TS 5 

L5661 tMMi 

200 ns TS 3-15 

TS 3-15 

F4720BC Fairchild 

F4720BM t Fairchild 

OC 5 

DM54LS289 t National 

TS 5 

D1II54LS189 t National (743) 

300 ns TS 5 

CD40061 RCA 

IIOnsR OC 5 

OC 5 

31L01C AMD 

31L01M tAMD 

OC 5 

AM29720C AMD 

380 nsR TS 3-15 

CD4061A tRCA 

32x2 m 50nsF OC 5 

DM86S21 National 

400 nsR TS 3-15 

TS 3-15 

TS 3-15 

TS 3-15 

HD54C200 t Harris 

HD74C2P0 Harris 

MM54C20b t National (888) 
MM74C200 National (888) 

OC 5 

N82S21 Signetlcs 

64x1 CMOS 270 nsR ~ 3-18 

MCM14505BA t Motorola 

350 nsR — 4.5-16 

MCM14505BC Motorola 

500 nsR — - 3-7 

~ 3-7 

IM6523C Intersil 

IM6523M t Intersil 

ECU lOnsR OE -5.2 

SN10142 Tl 

12nsR OE -5.2 

OE -5.2 

OE -5.2 ^ 

OE -5.2 

MCM10140 Motorola , 
MCM10142 Motorola 
MCM10148 Motorola 
/tPB10142 NEC 

1.4 msR — 3-15 

MCM14537A f Motorola 

2msR — 3-15 

MCM14537C Motorola 

ECL 15 nsF OE -5.2 

OE -5.2 

MB7042 Fujitsu 

10414 Fairchild 

16nsR OE -5.2 

OE -5.2 

OE -5.2 

OE -5.2 

OE -5.2 

OE -5.2 

/tPB10148 NEC 

10140 Signetlcs 

10148 Signetlcs 

10151 Signetlcs 

SN10140 Tl 

SN10148 Tl 

1 25nsF OE -5.2 

#tPB10144 NEC 

30nsF OE -5.2 

OE -5.2; 

F10410C Fairchild 

10144 , SignetIcjS 

r 30 nsR OE -5.2 

MCM10144 Motorola 

64x4 CMOS 200 ns TS 5-15 

SCM5555D SSS 

35nsF 0^ -4.25 

OE -5.2 

OE -5.2 

OE -5.2 

F10411C Fairchild 

MBM10410 Fujitsu 

HM2105 Hitachi 

RC 10144 Raytheon 

700 nsF TS 5 

MIII74C910 National (811) 

860 nsF TS 5 

MMS4C910 t National (811) 

1.05 )iSR TS 5-15 

MCM14652A t Motorola 

35nsR OE -5.2 

SN10144 Tl 

2.lMsrt TS 5-15 

(Cont’d) 

1 MCM14552C Motorola 

j 

40nsF OE -5.2 

(Cont’d) 

p 10 144 Raytheon 


60 


70 


80 



100 


110 


t Military Temperature Range {~55*Cto 125‘’C) 
CXi—Open Collector 

1C MASTER 1977 


ns—Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State ‘ 


nsR — Nanoseconds at Room Temperature 
OE— Operi Emitter • 
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Master Selection Guide 


IG MASTER 

MEMORY— RAMS (Cont’d) 


Access^ 

Time Supply 

Organization Type (Max) Output Voltage Device 

Static (Cont’d) 

256x 1 {Cont’d 


MM74S200 National 

MPB2200 NEC 

RC5340 Raytheon 

9342 1C Raytheon 


Access 

Time Supply ^ 

Organization Type (Max) Output Voltage Device 

static (Cont'd) 

256 X 1 TTL 60 nsF (Cont’C 


500 nsF 

TS 

-9,5 

MM1 101 A2 

National 

650 nsF 

TS 

-9,5 

MM4250 

t National 

800 nsF 

— 

-7.5 " 

IM7511C 

Intersil 

900 nsF 


-12,5 

MK4007 

Mostek 

1 /iSF 

TS 

-9.5 

MM1101A1 

National 

1 /tsR 

TS 

-9,5 

1101A1 

AMD 


TS 

-9.5 

1101A1 

Intel 


TS 

-7,5 

IM7511M 

t Intersil 

1.5#isF 

TS 

-9,5 

1101A 

AMD 


TS 

-10,5 

1101AM 

tAMD 


TS 

-9,5 

1101A 

Intel 


TS 

-7.5 

IM7501C 

Intersil 


TS 

-7,5 

IM7501M 

t Intersil 


TS 

-7,5 

IM7512C 

Intersil 


TS 

-9,5 

MM1101A 

National 

1.8 msF 

TS 

-7,5 

IM7512M 

t Intersil 

35 nsF 

TS 

5 , 

AM27LS00AC 

AMD 

40 nsF 

TS 

5 

93421AC 

Fairchild 


TS 

5 

N82S116 

Signetics 


TS 

5 

93421AC 

Raytheon 


OC~" 

5 • 

N82S117 

Signetics 

45nsF 

OCf 

5 

AM27LS01C 

AMD 


OC 

5 

AM29720C 

AMD 



5 

AM27LS00C 

AMD 


TS 

5 

AM27LS00AM 

tAMD 


TS 

5 

AM29721C 

AMD 


OC^ 

5 

93410AC 

Fairchild 


OC 

5 

93411 AC 

Fairchild 


TS 

5 

93L420C 

Fairchild 


OC 

5 

93411 AC 

Raytheon 


t Military Temperature Range (-55'’C to 125 
OC— Open Collector 


5 AM27LS01M tAMD 

5 AM29720M tAMD 

1 AM27LS00M t AMD 

5 ^ AM29721M fAMD 

5 9341 1C Fairchild 

”5 93L420M t Fairchild 

”1 6530 MMI 

5 ' 6531 MMI 

5 RC5330 Raytheon 

5 9341 1C Raytheon 

I AM27S01BC AMD 

1 AM27S00BC AMD 

Fairchild 

(Cont’d) 

’C) ns— Nanoseconds Typical nsF— Nanoseconds 

TS— Three^tate 

Bold face indicates additional data is provided 


93421M t Fairchild 
3106A Intel 

3107A inS 

IM5503AC Intersil 

IM5523AC Intersil 

IM5533AC Intersil 

DM748206 Natiomil (751) 


mPB2206 

93421M 


NEC 

t Raytheon 
9341 1M t Fairchild 

HM2505 Hitachi 

mPB2202 NEC 70 

9341 1M t Raytheon 

SN74S201 Tl 

SN74S301 i 

93410M t Fairchild 

IM5503AM t Intersil 

IM5523AM t Intersil ” 

IM5533AM t Intersil 

5530 tMMi 

5531 tMMI 

DM54S200 t National (704) 80 

RM5340 t Raytheon 


t Raytheon 



OC 

5 

S82S17 

t Signetics 


TS” 

5 

S82S16 

t Signetics 


OC 

5 

S54S301 

t Signetics 



5 

54S200 

t Signetics 


TS 

5 

54S201 

t Signetics 


TS 

5\ 

TL74200 

Telef unken 

75 nsF 

dc 

5 

RM5330 

t Raytheon 

80 nsF 

OC 

5 

AM27LS01LC 

AMD 


Ti^” 

5 

AM27LS00LC 

AMD 


TS 

5 

3106-8 

Intel 


0^ 

5 

3107-8 

Intel 


TS 

5 

3106 

Intel 


OC~ 

5 

3107 

Intel 


OC 

5 • 

IM6503C 

Intersil 


Ti~ 

5 

IM5523C 

Intersil 


OC~ 

^ 5 

IM5533C 

Intersil 


OC 

5 

DM548206 

tNatioiial (751 

80 nsR 

OC 

1 

5 1 

iM5503M 

t Intersil 


TS~ 

5 

IM5523M 

t Intersil 


OC^ 

5 

iM5533M 

t Intersil 

85 nsF 

OC / 

5 

SN54S301 

tTI 


TS 

5 

SN54S201 

tTI 

90nsF 

TS 

5 

93L421C 

Fairchild 

95 nsF 

OC 

5 

AM27LS01LM 

tAMD 


tT^ 

5 

AM27LS00LM 

tAMD 

100 nsF 

TS 

5 

93L421M 

t Fairchild 

115 nsF 

OC 

5 

L6530 

MMI 


tT^ 

5 

L6531 

MMI 


over Full Temperature Range 
on the page noted. 


(Cont’d) I I 

nsR — Nanoseconds at Room Temperature 
OE— Open Emitter 

1C MASTER 1977 



MEMORY— RAMS (Cont’d) 


MASTER SELECTION GUIDE 


Organization Type 

Static (Cont’d) 

256 X 1 HI 


256 X 4 CMOS 80 ns 


(Max) 

Output 

Voltage 

Device 

Source 

_ 




'(Cont’d) 

130 nsF 

OC 

5 

L5530 

tMMI 



TS 

5 

L5W1 

tMMI 


80 ns 

TS 

5 

MWS5040A 

RCA 


90 ns 

TS 

10 

MWS5040 

RCA 


100 nsF 

TS 


SCL5501S 

tsss 


100 nsR 

TS 

4-11 

HM6551A-9 

Harris 

m) 


TS 

4-11 

HM6581A-9 

Harris 

(877) 


TS 

4-11 

HM6562A-9 

Harris 

(878) 


TS 

4-11 

HM6551A-2 

t Harris 

m) 


TS 

4-11 

HM6561A-2 

tHarris 

(«77) 


TS 

4-11 

Hill9S82A-2 

t Harris 

(«78) 

160 nsR 

TS 

4-11 

HM6551C-9 

Harris 

m 


TS 

4-11 

HM6561C-9 

Harris 

(877) 


TS ' 

4-11 

HII6562C-9 

Harris 

(678) 


TS 

4-11 

HM6551C-2 

tHarris 

(678) 


TS 

4-11 

HM6S61C-2 

tHarris 

(•77) 


TS 

4-11 

HM6562C-2 

tHarris 

m) 

250 nsF 

TS 

5 

MM74C920 

NsHonal (814) 


TS 

5 

1111740921 

Nationai (815) 

275 nsF 

TS 

5 

MM54C920 

tNatkmal (814) 


TS 

5 

MM74C921 

t National (818) 

300 nsF 

TS 

5 

HM6501B-9 

Harris 

(875) 


TS 

5 

HIII6551B-9 

Harris 

m) 


TS 

6 

HM6561B-9 

Harris 

(877) 


TS 

5 


Harris 

(8^) 


TS 

5 

HM6501B-2 

tHarris 

(875) 


TS 

5 

HM^1B-2 

tHarris 

(870) 


TS 

5 

HII6561B-2 

tHarris 

(877) 


TS 

5 

HM65iaB-2 

tHarris 

(878) 

425 nsF 

TS 

5 

HII9501-9 

Harris 

(875) 


TS 

5 

HMB551-9 

Harris 

(878) 


TS 

5 

HM6^1-9 

Harris 

(877) 


TS 

5 

HM6592-9 

Harris 

(878) 

450 nsF 

TS 

5 

SS101L-1 

AMI 

(839) 


TS 

5 

S5101L-2 

AMI 

(839) 


TS 

5 

89101-1 

AMI 

(839) 


TS 

5 

85101-2 

AMI 

(839) 


TS 

5 

5101-1 

Intel 



TS 

5 

5101L-1 

Intel 


475 nsF 

TS 

5 

HM6S01-2 

t Harris 

"(oi^ 


TS 

5 

HM05S1-2 

tHarris 

(878) 


TS 

5 

HIII6561-2 

tHarris 

(8n) 


TS 

,5 

HM6562-2 

tHarris 

(878) 

550 nsF 

TS 

5 

TC5007-1 

Toshiba 


650 nsF 

TS - 

5 

89101 

AMI 

1^) 


TS 

5 

85101-3 

AMI 

(839) 


TS 

5 

85101L 

AMI 

(839) 


TS 

5 

85101L-3 

AMI 

(839) 


TS 

5 

5101 

Intel 



TS 

5 

5101L 

Intel 



Organization Type 

Static (Cont’d) 


CMOS 800 nsF 

TS 

1000 nsF TS 

NMOS 150 nsF 

TS 

TS 

175 nsF Ts" 

TS 
TS 

200 nsF W 

TS 
TS 

250 nsF TS~ 

TS 


(Cont’d) 

TC5007-2 Toshiba 

___ _ . 

SY21H01-1 Synertek 

SY21H11-1 Synertek 

SY21H12-1 Synertek 

SY21H01 Synertek 

SY21H11 Synertek 

SY21H12 Synertek 70 

SY21H01-2 Synertek 

SY21H11-2 Synertek 

SY21H12-2 Synertek 



TS 

5 

2112A-2 

Intpl 


TS^ 

5 

mPD2101-2 

NEC 


TS 

5 

mPD2102-2 

NEC 


TS 

5 

mPD2111-2 

NEC 


TS 

5 

MW4101V2 

RCA 


TS 

5 

MW4111V2 

RCA 


TS 

5 

MW4112V2 

RCA 


TS 

5 

SY2IOIA-2 

Synertek 


TS 

5 

SY2il1A-2 

Synertek 


TS 

5 

SY2112A-2 

Synertek 

300 nsE 

TS 

5 

91L01C 

AMD 


TS 

5 

9101C 

AMD 


TS 

5 

9101CM 

tAMD 


TS 

5 

91L11C 

AMD 


TS 

5 

9111C 

AMD - 


TS 

6 

911CM 

tAMD 


TS 

5 

91L12C 

AMO 


TS 

5 

91 12c 

AMD 


TS 

5 

9112CM 

t AMD 


TS 

5 , 

7101-32 

Intersil 


TS 

5 

7111-32 

Intersil 


TS 

5 

7112-32 

Intersil 


TS 

5 

EA2101 

EA 


TS 

5 

EA2111 

EA 


TS 

6 

EA2112 

EA 


TS 

5 

MW4101V1 

RCA 


TS 

5 

MW4111V1 

RCA 


TS 

5 

MW4112V1 

RCA 


TS 

5 

TMS2101 

Tl (857) 


TS 

5 

TMS2102 

Ti (857) 


TS 

5 

TM82112 

Tl (857) 

350 nsF 

TS 

5 

3538F 

Fairchild 


TS 

5 

2101A 

Intel 


TS 

5 

2111A 

Intel 


TS 

5 

2112A 

Intel 


TS 

5 

mPD2101 

NEC 


TS 

5 

mPD2T02 

NEC 


TS 

5 

mPD2111 

NEC 

\ 

TS 

5 

/SY2101A 

, Synertek 


TS 

5 

W2IIIA 

Synertek 


TS 

5 

SY2112A 

Synertek 

400 nsF 

TS 

5 

91L01B 

AMD 


TS 

5 

9101B 

AMD 


TS 

5 

9101BM 

t AMD 


t Military Temperature Range (“-55'’i 
OC— Open Collector 

1C MASTER 1977 


(Cont*d)| I 

®C) ns— -Nanoseconds Typical nsF^Nanoseconds 

TS— Three-State 


over Full Temperature Range 


(Cont*d)[ I 

nsR— -Nanoseconds at Room Temperature 
OE— bpen Emitter 
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MEMORY— RAMS (Cont’d) 


Organization Type (Max) 

Static (Cont’d) 

256 X 4 NMOS 400 nsF 


Time 

Organization Type (Max) 

static (Cont’d) 


NMOS 500 nsF 


SUppiy 
Output Voitage 


AMD 

AMD 

tAMD 

AMD 

AMD 

tAMD 

Intersil 

Intersil 

Intersil 

Intersil 

Intersil 

Intersil 

tEA 

tEA 

tEA 

RCA 

RCA 

RCA 

Signetics 

Signetics 

Signetics 

Fairchild 

Intel 

Intel 

Intel 

NEC 

NEC 

NEC 

NEC 

Synertek 

Synertek 

Synertek 

Tl 

Tl 

Tl 


t Military Temperature Range {-55°C to 125®C) 
OC—Open Collector 


(Cont’d) 

91L11B 

9111B 

9111BM 

91L12B 

9112B 

9112BM 

7112-13 

7101-13 

7111-13 

7101-33 

7111- 33 

7112- 33 
EA2101M 
EA2111M 
EA2112M 
MW4101 
MW4111 
MW4112 
2601 
2611 
2612 

3538-1 

210iA-4 

2111A-4 

2112A-4 

MPD2101-4 

mPD2102-4 

MPD2111-4 

MPD2112-4 

SY2101A-4 

SY2111A-4 

SY2112A-4 

TMS4039-2 

TMS4042-2 

TMS4043-2 

2101-1 

2111-1 

2112-1 

91L01A 

9101A 

9101AM 

91L11A 

9111A 

9111AM 

91L12A 

9112A 

9112AM 

RA3-4256 

RA3-4256 

7101-14 

7111- 14 

7112- 14 
7101-34 

7111- 34 

7112- 34 
MM2101-1 
MM2111-1 
MM5269-1 
2101-1 
2111-1 
2606-1 
SY2111-1 
SY2112-1 
SY2113-1 
SY2101-1, 
SY2111-1 


s — Nanoseconds Typical nsF — Nanoseconds over Full Temperature Range 

TS— Three-State 

Bold face indicates additional data is provided on the page noted. 


(Cont’d) 

SY2112-1 

2101-2 

2111-2 

2112-2 

RA3-4265B 

RA3-4256A 

3538-2 

RA3-4256A 

RA3-4256B 

MM2101-2 

MM2111-2 

MM2112-2 

MM5269-2 

2101-2 

2111-2 

2112-2 

SY2101-2 

SY2111-2 

SY2112-2 

TMS4039-1 

TMS4042-1 

TMS4P43-1 

TMM311-1 

TMM312-1 


2101 

2111 

2112 

RA3-4256 

RA3-4256B 

7101-15 

7111- 15 

7112- 15 
MM2101 
MM2111 
MM2112 
MIII5269 
mPD412 
2101 
2111 

2112 / 

'SY2101 

SY2111 

SY2112 

TMS4039 

TMS4042 


Synertek 

AMD 

AMD 

AMD 

EMM/Semi 

EMM/Semi 

Fairchild 

Qi 

National (756) 
National (768) 
National (771) 

National 

Signetics 

Signetics 

Signetics 

Synertek 

Synertek 

Synertek - 

Tl 

Tl 

Tl 

Toshiba 

Toshiba 

Signetics 

AMD ~ 

AMD 

AMD 

EMM/Semi 

EMM/Semi 

Intersil 

Intersil 

Intersil 

National (756) 
National (768) 
National (771) 
National (775) 

NEC 

Signetics 

Signetics 

Signetics 

Synertek 

Synertek 

Synertek 

Tl 

Tl 


EMM/Semi TS 5 

Gl TS 5 

Intersil TS 5 

TMS4043 Tl 

TMM311 Toshiba 

TMM312 Toshiba 

Intersil 

Intersil ^ ^ 

93L412C ' Fairchild 

Intersil TS 5 

93L422C Fairchild 

Intersil r r 

, , 75 nsF OC 5 

Intersil 

93L412M t Fairchild 

National (756) TS 5 

93L422M t Fairchild 

National (768) 256 x 8 NMOS 400 nsF 5 

3539-1 Fairchild 

IMdllvrial .. 1 .1 

Signetics ^ 

3539-2 Fairchild 

Signetics 600 nsF TS 5 

3539 Fairchild 

Sionstics 

Synertek ^12x1 CMOS 200 nsF 10 

Synertek 

Svnertek 10 

S2222 AMI (634) 

2222 Nortec 

SCM5522 SSS 

Synertek 400 nsF 10 

Synertek 10 

• (Cont’d) 

S2222A AMI (634) 

2222A Nortec 


nsR — Nanoseconds at Room Temperature 
OE— Open Emitter 
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MEMORY— RAMS (Cont’d) 


10 


20 


I 30 


40 


60 


Access 

Time Supply 

Organization Type (Max) Output Voltage 

Device Source 

Access 

Time Sui^y 

Organization Type (Max) Output Voitage 

Device Source 

static (Cont’d) 


static (Cont’d) 


1024x1 

(Confd) 

1024x1 NMOS 

(Cont’d) 

CMOS 80 ns TS 5 

MWS5001A RCA 

70 nsF OC 5 

64015-2 AMI (635) 

90 ns TS 10 

MWS5501 RCA 

TS 5 

TS -3.5.15 

64025-2 AMi (635) 

1802 EMM/Semi 

95 nsR TS 10 

TS 10 

IM6508A-1 Intersil 

IM6518A-1 Intersil 

OC 5 

MBM2115H Fujitsu 

100 nsF TS 3-15 

SCM6502S tSSS 

' TS ^5 

MBM2125H Fujitsu 

100 nsR ' TS 4-11 

TS 4-11 

TS 4-11 

TS 4-11 

HM6508A«9 Harris (679) 

HIIII6518A-9 Harris (679) 

HM650eA-2 t Harris (679) 

HM6518A-2 f Harris (679) 

OC , 5 

2115-2 Intel (6^) 

TS 5 

2125-2 Intel (683) 

75nsF -3,7,15. 

M(3M7001-1 Motorola 

90nsF TS -3.5,5,15 

1801 EMM/Semi 

150 nsR TS 10 

TS 10 

IM6508A Intersil 

IM6518A Intersil 

OC 5 

mPD415 NEC 

150 ns TS 5 

MWS5001 . RCA 

95 nsF OC 5 

64015 AMI (635) 

160 nsR TS 4-11 

TS 4-11 

TS 4-11 

TS 4-11 

HM6508C-9 Harris (679) 

HM6518C-9 Harris (679) 

HM6508C-2 f Harris (679) 

HM6518C-2 t Harris (679) 

TS 5 

84025 AMI (635) 

OC 5 

MBM2115E Fujitsu 

TS 5 

MBM2125E Fujitsu 

OC 5 

2115 Intel (683) 

200 nsF TS 4-11 

S6S08A AMi (645) 

TS 5 ' 

2125 Intel (683) 

250 nsF TS 3-10 

TS 3-10 

. TS 3-10 

TS 3-10 

TS 5 

TS 5 

IM6508C Intersil 

IM6508M t Intersil 

IM6518C Intersil 

IM6518M t Intersil 

MM74C929 Natioiiat (816) 

MIII74C930 Nationai (816) 

OC 5 

2115L Intel 

, TS 5 

2125L Intel 

OC 5 

OC 5 

2115 Signetics 

2115L Signetics 

TS 5 

TS 5 

2125 Signetics 

2126L Signetics 

276 nsF TS 5 

TS 5 

MM54C929 f Nationai (816) 
MM54C930 t National (816) 

100 nsR OC 5 

IM5508C Intersil 

300 nsF TS 5 

TS 5 

TS 5 

S6508-1 AMI 

IM6508-1 Intersil 

IM6518-1 Intersil 

100 nsF — -3.5,5,15 

1218A EMM/Semi 

120 nsF TS 5 

35422 Fairchild 

' 305 nsF TS 5 

TS 5 

TS 5 

TS 5 

HIII6506B-9 / Harris (679^ 

HM6518B-9 Harris (679) 

HNI8SOBB^2 f Harris (679) 

HM6518B-2 t Harris (679) 

— OC 5 

MBM2H5 Fujitsu 

TS 5 

TS 5 

MBM2125 Fujitsu 

mPD425 NEC 

135 nsF TS -3.5,5,15 

1217A EMM/Semi 

350 nsR TS 4-11 

S6508A AMi (645) 

150 nsF TS 5 

TS 5 

TS 5 

3542 Fairchild 

SY21H02-T Synertek 
SYMC21H02-1 t Synertek 

425 nsF TS 5 

TS 6 

HM6508-9 Harris (679) 

HM6518-9 Harris (679) 

460 nsF TS 6 

TS 5 

TS 5 

66508 AMI (645) 

IM6508 Intersil 

IM6518 Intersil 

175 nsF TS 5 

SY21H02 Synertek 

200 nsF . TS 5 

TS 5 

SY21H02-2 Synertek 
SyMC21H02-2 t Synertek 

465 nsF TS . 5 

! 6 

HM6508-2 t Harris (679) 
HM6518-2 t Harris (679) 

250 nsF TS 5 

TS 5 

TS 5 

TS 5 

TS 5 

TS 5 

TS 5 . 

TS 5 

TS 5 

TS B * 

TS 5 

.9102D AMD 

2102tT Fairchild 

2102LH Fairchild 

21L02H Fairchild 

2102A-2 Intel 

2102AL-2 , Intel 

MK4102-8‘ Mostek 

MM21Q2A^ National (702) 

MM2102AL-2 National (762) 

21F02-2 Sigrletics 

TMM313-1 T()shiba. 

550 nsF TS 5 

TC5016 Toshiba 

. 650nsF TS 5 

TS 5 

HM6508O Harris (679) 

HM6518D Harris (679) 

1.5mSF 6 

TC5006 Toshiba ’ 

ECL 15nsF OE -5.2 

F10415AC Fairchild 

29nsF OE -5.2 

OE -5.2 

MCM10146 Motorola 
MCM10415 Motorola 

30nsF — -4.5 

. F100415C Fairchild 

275 nsF TS 5 

TS 5 

MK4102-6 Mostek 

SY2102-6 Synertek 

35 nsF OE -5.2 

MBM10415A Fujitsu 

60 nsF OE -5.2 ; 

1 MBM 13415 Fujitsu 

300 nsF TS 5 

, TS 5 

TS 5 

TS 6 

91L02C AMD 

91L02CM tAMD 

9102C AMD 

9102CM tAMD , 

NMOS 60nsF -3,7,15 

-3,7,16 
-3,7,15 
-3,7,15 
(Cont’d) 

1 7001 Intersil 

^ MCM7001 Motorola 

1 7001 Nortec 

1 MW7001I RCA 

350 nsF TS 5 

(Cont’d) 

2102F Fairchild 


60 


70 


80 / 



110 


t WIiary Temperature Range (-SS^C to 125“C) 
OO— Open Collector 

ICMAStER1977 


ns— Nanoseponds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 


nsR--Nanoseconds at Room Temperature 
OE— Open Emitter 
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60 


MEMORY— RAMS (Cont’d) 


/' 

Access 

Time Supply 

Organization Type (Max) Output Voltage 

Device ^ Source 

Access 

^ Time Supply 

Organization Type (Max) Output Voltage 

Device Source 

Static (Cont’d) 


static (Cont’d) 


1024 X 1 NMOS 350 nsF TS 

TS 5 

TS 5 

TS 5 

TS 5 

TS 5 

TS 5 

TS 5 

TS 6 

TS 6 

TS 5 

TS 5 

(Cont’d) 

2102LF Fairchild 

21L02F Fairchild 

2102A Intel 

2102AL Intel 

2102A S'lgnetics 

MM2102A National (762) 

MM2102AL National (762) 

21F02 Signetics 

SY2102A Synertek 

SYMC2102A t Synertek 
TMM313 Toshiba 

1024x 1 NMOS ImsF IS 

, TS 5 

(Cont’d) 

MM2102 National (759) 

InsF TS 5 

TS 5 

TS 5 _ 

~~T? 

'' > TS 5 

TS 5 

: TS 5 ■ 

MM2102M t National 
MM2102-MD t National (765) 

.J21L02— -Bigoe^ 

2102 Signetics 

SY2102 . Synertek 

SY21L02 Synertek 

TMS4035 Tl 

TS 5 

TM82102 tl (857) 

1 msR TS 5 

IM7552M t Intersil 

400 nsF TS 5 

TS 5 

TS 5 

TS 5 

TS 5 

TS 5 " 

TS 5 

91L02B AMD 

9102B AMD 

91L02BM tAMD 

9102BM tAMD 

21L02>3 Signetics 

SY21L02B Synertek . 

SYMC21L02B t Synertek 

TTL 30 nsF 5 

93415AC Fairchild 

TS 5 

93425AC Fairchild 

30 ns OC 5 

OC 5 

SN54S314 tTI 

SN74S314 Tl 

TS 5 

TS 5 

SN54S214 tTI 

SN74S214 Tl 

450 nsF TS 5 

TS 5 

5 _ 

21021 Fairchild 

2102L1 Fairchild 

„21L021 Fairchild— 

OC 5 

DM«415A NatioiMl (754) 

TS 5 

DMi3«5A Natioiial (755) 

TS 5 

TS 5 

TS 5 

TS 5 

TS 5 

TS 5 

TS 5 

TS ±5,12 

TS 5 

■ TS 5 

3545 Fairchild 

2102A-4 Intel 

M2102A-4 t Intel 

2102AL-4 Intel 

MK4102-1 Mostek 

MM2102A-4 National (762) 

MM2102AL-4 National (762) 

mPD405 ‘ NEC 

21F02-4 Signetics 

_TMS4033 Tl 

35 ns OC 5 

OC 5 

RM5500 t Raytheon 

RC5500 Raytheon 

35 nsF OC 5 

N82S110 Signetics 

TS 5 

N82S111 Signetics 

40 ns OC 5 

DM93415 National (754) 

_ TS 5 

DM93425 National (755) 

45 nsF OC 5 

OC 5 

93415A AMD 

93415M t Fairchild 

i ! 

TS 5 

TS 5 

TS 5 

TS 5 

TS 5 

TS 5 

TS 5 

TS 5 

TS 5 

2102-1 AMD 

9102A AMD 

9102AM t AMD 

91L02A AMD 

91L02AM t AMD 

IM7552-1C Intersil 

Miyi2102-1 National (759) 

M330C SGS 

21L02-1 Signetics 

2102-1 Signetics 

SY21L02-1 Synertek 

SYMC21L02-1 t Synertek 

. TSv 5 

93425M t Fairchild 

OC 5 

IM55S08AC Intersil 

TS 5 

IM55S18AC Intersil 

OC 5 

OC 5 

mPB2205 NEC 

934t5AC Raytheon 

TS 5 

93425AC Raytheon 

OC 5 

N82S10 Signetics 

TS 5 

^ N82S11 Signetics 

OC 5 

N93415A . Signetics 

650 nsF TS 5 

TS 5 

TS 5 

TS 5 

TS 5 

2102-2 AMD 

91L02 AMD 

21022 Fairchild 

2101L2 Fairchild 

_J1L022 Fairchild 

TS 5 

N93425A Signetics 

60 nsF 5 

93415M t Fairchild 

TS 5 

93425M t Fairchild 

OC 5 

93L415C Fairchild 

W 5 ^ 

TS 5 

TS 5 

TS 5 

TS 5 

TS s 5 

TS ^ 5 

TS 5 

2102A-6 Intel 

M2102A-6 t Intel 

IM7552-2C Intersil 

MM21(n-2 National (759) 

MM2102-2M0 t National (765) 
MM2102A-6 National (762) 

MM2102AL-6 National (762) 
M330B SGS 

PII OP-P, Slonetics 

TS 5 

93U25C Fairchild 

65nsF OC 5 

S82S10 ■ t Signetics 

TS 5 

S82S11 t Signetics 

70nsF OC 5 

93415C AMD 

5 

93L415M t Fairchild 

TS 5 

93L425M t Fairchild 


^ J lwVr^ Tfr- Ivilvw 

2102-2 Signetics 

TMS4034 Tl 

OC 5 

OC 5 

HM2510 Hitachi 

IM56S08C Intersil 

650 nsR^^ , 5 

■|K^W2-2M ~nntersil 

TS 5 

IM55S18C Intersil 

1 msF TS 5 

TS 5 

TS 5 

(Cont’d) 

2102 AMD 

IM7552C Intersil 

MK4102 Mostek 

OC 5 

OC 5 

#iPB2205-1 NEC 

934 16C Raytheon 

ts 5 

(Cont’d) 

93425C Raytheon 


t Military Temperature Range (-55“C to 125°C) ns — Nanoseconds Typical nsF — Nanoseconds over Full Temperature Range nsR — Nanoseconds at Room Temperature 

OC — Open Collector TS — ^Three-State OE — Open Emitter 

Bold face indicates additional data is provided on the page noted. 
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MEMORY— RAMS (Cont’d) 

Access 

Time Supply 

Orglnization Type (Max) Output Voltage Device 

static (Cont’d) 


1024 X 1 TTL , 


80 nsF — 

86nsF 

i95 hsF — 

100 nsF 0^ 


1024 X 4 NMOS 200 nsF 


TS 5 

TS 5 

TS 5 

TS 5 

250 nsF 'ts’" T 

6 
5 


TS 6 

TS 5 

TS ’ 5 


93415M 

tM55S08M 

1M55S18M 

93415M 

93425M 

/iPB4605-1 

/iPB4505-2 

mPB4506-3 

SN74S309 

SN74S209 

9130EC 

4104 

2114-2 

MK4404 

Ne4104A 

2614 


91L30CC 

9130CC 

9130CM 


91L30BC 

9130BC 

9130BM 

7114-13 


Access 

Time 

Organization Type (Max) 

Static (Cont’d) 


Supply 
Output Voltage 


t Intersil 

t Raytheon 

t Raytheon 

NEC ” 

NEC 

NEC 

_ 

_ 

AMD 

EMM/Seml 

(W7) 

Intel . 

Mostek 

Nitron 

Signetics 

Intersil . 

Natioiuil (774) 
NaiHmal (774) 

AMD 

AMD 

tAMD 

Intel 

Intel 

Intersil 

AMD 

AMD 

tAMD 

Intersil 


200 nsF 

TS 

TS 

TS 

-5,12 

±5,12 

5 

(Cont'd) 

4200A 

4402A 

2316 

Nitron 

Nitron 

Signetics 

250 nsF 

TS 

5 

7141-11 

Intersil 


TS 

5 

MM5257 

National (774) 

300 nsF 


5 

91L40CC 

AMD 



5 

9T40CC 

AMD 



5 

7141-12 

Intersil 

400 nsF 


5 

91L40BC 

AMD 



5 

9140BC 

AMD . 


TS~ 

5 

7141-13 

Intersil 

450 nsF 

TS 

5 

4801A 

EMM/Semi 

500 nsF 


■ i 

5 

91L40DC 

A^D 



5 

914DDC 

AMD 


TS^ 

5 

7141-14 

Intersil 

55 nsF 

OC 

5 

93470C 

t Fairchild 


TS^" 

5 

93471C 

Fairchild 


oF" 

5 

93470M 

t Fairchild 


TS 

5 

9347 1M 

Fairchild 


EMM/Semi 

(663) 

Fairchild 

Fujitsu 

Intel 

Intel 




500 hsF 


5 

5 

5 

91L30DC 

9130DC 

9130DM 

AMD 

AMD 

tAMD 




TS 

6 

7114-14 

Intersil 

2084x1 

NMOS 

60 nsF 


-3,15,7 

7003-12 

Intersil 

4096x1 

NMOS 

100 nsF 


-5,12 

±5,12 

4402B ' 
;tPD410-2 

EMM/SemI 

NEC 



150 nsF 

TS 

±5.12 

4200B 

EMM/Semi 


MPD41d-1 

NC4402A 


4402A 

RA3-4402 


Mostek 

NEC 

AMD 

EMM/Sami 

(671) 

EMM/Semi 

Gi 


TS ±5,12 RA3-4200 GI 

, . (Cont'd) ' 

t Military Temperature Range (-55®C to 125*C) ns— ^Nanoseconds Typical nsF—Nanoseconds over Full Terirtperature Range 

OC-*Open Collector TS— Three-State 


nsR — Nanoseconds at Room Temperature 
^ OE — Open Emitter 
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MEMORY— ROMs 


Access 

Time Supply 

Organization Type (Max) Output Voltage 

Device Source 

Access 

Time Supply 

Organization Type (Max) Output Voltage 

Device Source 

Dynamic 


static (Cont'd) 


256x 1 PMOS 550 nsF -12,5 

TMS2300 Tl 

256x4 TTL 

(Cont’d) . 

: ^ — 

^12x 10 450 nsF TS -12,5 

SSni AMI (634) 

1024 X 5 PMOS 450 nsF TS -12.5 

S8771 AMI (634) 

50 nsR OC 5 

MCM4004A Motorola v 

500 nsF TS -12,5 

TS ±5 

TMS4200 Tl 

MCS2023 MOS 

55 /iSF OC 5 

6200-1 MMI 

TS .5 

.6201-1 MMI 

1024x 1 2 PMOS 3.6 msF -12,-24 

EA3800 EA 

60-nsF OC ^ 5 

93457M t Fairchild 

2048x4 PMOS 1.3 msP TS -12,5 

86865 AMI (634) 

TS 5 

93467M t Fairchild 

> 1.6msF -12,5 

R05-8192 Gl 

OC 5 

OC 5 

M3301A t Intel 

DM548187 t National (702) 

2048x8 PMOS 450 nsF -12,5 

MCS2026 MOS 

1.8 msF TS -12,5 

89996 AMI (634) 

TS 5 

DM75S97 t National (702) 

60nsR OC 5 

OC 5 

DM54187 t National 
DM74187 National 

4096x4 PMOS 1.8 msF TS -12,5 

88996 AMI (634) 

static 


TS 5 

TS 5 

DM7597 t National 

DM8597 National 

32X8 


OC 5 

OC 5 

SN54187 t Tl 

SN74187 Tl 

TTl 45 nsR OC 5 

OC 5 

SN5488A fTI 

SN7488A Tl 

50 nsF OC 5 

6230-1 MMI 

75 nsF OC 5 

5200-1 tMMI 

TS 5 

6231-1 MMI 

TS 5 

5201-1 t MMI 

OC 5 

DM7488 National (702) 

OC 5 

S82S226 t Signetics 

TS 5 

DM8598 National (702) 

TS 5 

S82S229 t Signetics 

50 nsR OC 5 

OC 5 

MCM4002L t Motorola 
MCM4002P Motorola 

90nsF OC 5 

M3301A t Intel 

130 nsR TS 5 

TS 5 

DM76L97 f National 
DM86L97 National 

70 nsF TS 5 

INM7598 National (702) 

OC 5 

DM5488 t National (702) 

256x8 NMOS 450 nsF 5,12 

mPD464 NEC 

64x8 TTL 75nsR 5 

5 

MCM4003A Motorola 
MCM4303A f Motorola 

PMOS 750 nsR ±12 

.±12 

MM4230 t National 

MM5230 National 

PMOS 650 nsR ±12 

±12 

MM4220 t National 

MM5220 National 

850 nsR -12,5 

-12,5 

MM4213 t National 

MM5213 National 

950 nsR -12,5 

-12,5 

MM4221 t National 

MM5221 National 

950 nsR -12,5 

-12,5 

MM4231 t National 

MM5231 National 

128x8 PMOS ImsR -12,5 

-12,5 

RO6-1024-8 tGI 

R07-1024-8 Gl 

ImsF TS -9,5 

1302 Intel 

1 „ ■ 

ImsR TS -12,5 

TS -12,5 

MM4252 National 

MM5253 National 

4msR -13,-27 

MM3501 National 

256x4 CMOS 1.8 psR 3-15 

3-15 

MCM14524A t Motorola 
MCM14524C Motorola 

1.5 msR ' TS -12.5 

TS -12,5 

TS -12,5 

TS -12,5 

R05-1302 Gl 

R05-f302 Gl 

RO6-2048^8 tGI 

RO7-2048-8 Gl 

PMOS 650 nsR ±12 

±12 
±12 

±12 

MM4210 t National 

MM4220 t National 

MM5210 National 

MM5220 National 

m 60nsF OC 5 

DM878201 National (733) 

TS 5 

DM878202 National (733) 

950 nsR -12,5 

-12,5 
-12,5 
-12,5 

MM4211 t National 

MM4221 t National 

MM5211 National 

MM5221 National 

’ OC 5 

DM748271 National (731) 

TS 5 

TS 5 

DM748371 National (731) 

N82S214 Signetics 

1 msR TS -12,5 

TS -12,5 

RO6-1024-4 tGI 

RO7-1024-4 Gl 

65 nsF OC 5 

6208-1 . MMI 

TS 5 

6209-1 MMI 

HL 45nsF OC 5 

93457C Fairchild 

70 nsF OC 5 

SN74S271 Tl 

TS 5 

93467C Fairchild 

TS 5 

SN74S371 Tl 

OC 5 

3301A Intel 

75nsF OC 5 

DM778201 t National (733) 

50nsF OC 5 

DM748187 National (702) 

TS 5 

DM77S202 f National (733) 

TS 5 

DM85897 National (702) 

OC 5 

DM548271 f National (731) 

OC 5 

N82S226 SIgnetics 

TS 5 

DM548371 f National (731) 

TS 5 

(Cont’d) 

N82S229 Signefics 

85 nsF OC 5 

(Cont’d) 

5208-1 t MMI 


t Military Temperature Range (-55“C to 125‘’C) ns— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range nsR — Nanoseconds at Room Temperature 

OC— Open Collector ^ TS — ^Three-State OE — Open Emitter 

Bold face Indicates additional data is provided on the page noted. 
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Access 

Time Supply 

Organization Type (Max) Output Voltage 

Device Source 

Acce^ 

Time Supply 

Organization Type (Max) Output Voltage 

Device Source 

static (Cont’d) 


Static (Cont’d) 

X 

266x8 m 85nsF 

(Cont’d) 

512 X 4 UL 

(Cont’d) 

TS 5 

5209-1 t MMI 

95nsF OC 5 

SN54S270 t Tl 

90 nsF OC 5 

6235-1 MMI 

TS 5 

SN54S370 t Tl 

TS 6 

TS 6 

6236-1 MMI 

S82S214 fSignetics 

512 X 5 NMOS 450 nsF JS 5 

RO3-2560 EMM/SemI 

TS 5 

RO3-2560 Gl 

95 nsF OC 5 

SN54S271 fTI 

PMOS 500 nsR ±12 

±12 

MM4240 t National 

MM5240 National 

TS 5 

SN54S371 t Tl 

120 nsF OC 5 ; 

5235-1 t MMI 

512x8 CMOS 400 ns TS 10 

CDP1832 tRCA 

TS 5 

5236-1 MMI 

850 ns TS 5 

CDP1832C RCA 

180 nsR OC 5 

OC 5 

DM54L187A f National 
DM74L187A National 

NMOS 500 nsF TS 5 

TS 5 

TS 5 

TS 5 

TS 5 

TS 6 

TS 5 

TS 5 , 

9214C AMD 

9214M tAMD 

RO3-4096 EMM/Semi ^ 

RO3-4096 Gl 

MM5238 National 

SY3514 Synertek 

SY5232 Synertek 

SY2530 Synertek 

266 X 10 PMOS 600 nsF -12,5 

MK2400 Mostek 

256x12 PMOS 1.4 msF -12,5 

-12,5 

MM4229 t National 

MM5229 National 

320x7 PMOS 700 nsR -14,-28 

MK2000 Mostek 

ImsF -12.5 

MK2300 Mostek 

PMOS 600 nsF TS -12,5 

TS -12,6 

351^9 Fairchild 

3515192 Fairchild 

384x8 PMOS 900 nsR -12,5 

"-12.5 

MM4241 t National 

MM5251 National 

700 nsF tS -12,5 

TS -12,5 

TS -12,5 

TS -12,5 

ITT3514-1 ITT 

MK2500 Mostek 

MK2600 Mostek 

2530 Signetics 

512x4 PMOS 725 nsR ±12 

±12 

MM5230 National 

MM4230 t National 

850 nsR TS -12,5 

TS -12,5 

MM4213 t National 

MM5213 National 

860 nsF TS -12,5 

3514191 Fairchild 

960 nsR -12,5 

-12,5 

MM4231 t National 

MM5231 National 

ImsF TS -12,5 

TS -12,5 

TS -12,5 

TS -12,6 

TS -9.5 

TS -12,5 

S3514 AMI (650) 

S5232 AMI (650) 

3614192 Fairchild 

ITT3514-2 ITT 

MM1742 National (827) 

MM5244 National (836) 

1 itsR TS -12,5 

TS -12,5 

MM4243 National (834) 

MM5253 National 

1.5 msR -12,5 

-12,5 

RO6-2048-4 fGI 

RO7-2048-4 Gl 

ImsR TS -12,5 

TS -12,5 

TS , -12,5 

TS -12,5 

TS -12,5 

TS -12,5 . 

MM4214 t National 

MM4232 t National 

MM4233 t National 

MM5214 National 

MM5232 National 

MM5233 National 

TTL 50 nsF OC 5 

93431C Fairchild 

TS 5 

93441C Fairchild 

OC 5 

N82S230 Signetics 

TS 5 

N82S231 Signetics 

55 nsF OC 5 

DIIII74S270 National (729) 

1.25 ^F TS -12,5 

MM4244 National (836) 

TS 5 

DM74S870 National (729) 

m 55nsF OC 5 

93432C Fairchild 

60 nsF OC 5 

9343 1M t Fairchild 

TS 5 

93442C Fairchild 

TS 6 

93441M t Fairchild 

60 nsF TS 5 

N82S215 Signetics 

6c 5 

6205-1 MM( 

65 nsF OC 5 

62481 MMI 

TS 5 

6206-1 MMI 

TS 5 

6249-1 MMI 

70nsF OC 5 , 

3302A Intel 

OC^ 5 

DM87S95 National (735) 

TS 5 

3322A Intel 

TS 5 

DM87S96 National (735) 

OC 5. 

DM54S270 t National (729) 

70 nsF OC 5 

93432M t Fairchild 

TS 5 

DM54S370 t National (729) 

TS 5 

93442M t Fairchild 

OC 5 

, OC 5 

S82S230 Signetics 

SN74S270 Tl 

OC 5 

3304A Intel 

TS 5 

3324A Intel 

TS 5 

1 SN74S370 Tl 

ii 

75nsR OC 5 

3304AL-6 Intel 

JSnsR OC 5 

5205-1 tMMI 

80nsF OC 5 

DM77S95 t National (735) 

TS 5 

5206-1 t MMI 

> TS 5 

DM77S96 t National (735) 

90 nsF OC 5 

OC 5 

3302A-4 Intel V 

3302AL-6 Intel 

85nsF OC K 

5248-1 tMMI 

TS 5 

TS 5 

(Cont’d) 

3322A-4 Intel 

3322AL-4 Intel 

TS 5 

5249-1 MMI 

90nsF TS , S ' 

(Cont’d) 

3304A-4 Intel 
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CX>— Open Collector 

1C MASTER 1977 
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ns—Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 
TS— Three-State' ‘ 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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MEMORY— ROMs (Cont’d) 


10 


20 



50 


Access 

Time Supply 

Organization Type (Max) Output Voltage 

Device Source 

Access 

Time Supply 

Organization Type (Max) Output Voltage 

Device Source 

Static (Cont’d) 


static (Cont’d) 


512x8 m 90nsF 

TS 5 

(Cont’d) 

3324A-4 Intel 

1024x8 NMOS 450 nsF 

TS 5 

TS ±5,12 

TS 5 

TS ±5,12 

(Cont’d) 

MM5242 National (832) 

MPD2308 NEC 

2607 Signetics 

TMS4700 Tl (856) 

OC 5 

6240-1 MMI 

TS 5 

TS 5 

6241-1 MMI 

S82S215 tSignetics 

475 nsF TS ±5,12 

mPD465 NEC 

120 nsF OC 5 

5240-1 t MMI 

500 nsF TS 5 

TS ±5,12 

TS 5 

EA2308AM tEA 

2308 Intel 

MCM6830A Motorola 

TS 5 

5241-1 tMMI 

OC 5^ 

DM8595 National 

TS 5 

DM8596 ^ National 

550 nsF TS 5 

TS 5 

TS 5 

EA4700M t EA 

2608-11 Intersil 

2608 Signetics 

OC 5 

DM8795 National 

, TS 5 

DM8796 National 

575 nsF TS 5 

TS 5 

TS 5 

86830 AMI 

(889,659^) 
MCM6830 Motorola 

MM4242 t National (832) 

150 nsF OC 5 

AM27S40 AMD 

TS 5 

AM27S41 AMD 

OC 5 

DM7595 t National 

600 nsF TS 5,12 

9208M t AMD 

150 nsR TS 5 

DM7596 t National 

TS 5 

2608-12 Intersil 

OC 5 

DM7795 t National ^ 

TTL 45 nsF OC 5 

93454C Fairchild 

, TS 5 

DM7796 t National 

TS 5 

93464C Fairchild 

180 nsF OC 5 

AM27S40M fAMD 

60 nsF OC 5 

93454M t Fairchild 

TS 5 

AM27S41M fAMD 

TS 5 

93464M t Fairchild 

512x10 NMOS 500 nsF TS 5 

RO3-5120 EMM/Semi 

70 nsF OC 5 

DM85S29 National (737) 

TS 5 

RO3-5120 Gl 

TS 5 

DM85S28 National (737) 

PMOS 725 nsF ±12 

EA4000 EA 

90 nsF OC 5 

IM53S08C intersil 

1024 X 4 PMOS 700 nsF fS -12.5 

MK2500 Mostek 

TS 5 

tM53SlbC intersil 

TS -12,5 

MK2600 Mostek 

OC 5 

6280-1 MMI 

1 msF TS "12,5 

S5232 AMI (650) 

TS 5 

6281-1 MMI 

1 msR TS -12,5 1 

TS -12,5 ! 

..... 

MM4232 t National 

MM5232 National 

OC 5 

6284-1 MMI 

TS 5 

6285-1 MMI 

TTL 60nsF OC 5 

6250-1 MMI 

OC 5 

6286-1 MMI 

TS 5 , 

6251-1 MMI 

TS 5 

6887-1 MMI 

OC 5 1 

6252-1 MMI 

OC 5 

DM75S29 t National (737) 

TS 5 i 



6253-1 MMI 

TS 5 

DM75S28 t National (737) 

70 nsF 5 

N8228 SIgnetics 

100 nsF OC 5 

IM53S08M t Intersil 

75 nsF OC 5 

5250-1 t MMI 

TS 5 

IM53S18M t Intersil 

TS 5 

5251-1 t MMI 

125 nsF OC 5 

5280-1 tMMI 

OC 5 

5252-1 t MMI 

TS 5 

5281-1 tMMI 

TS 5 . 

5253-1 t MMI 

OC 5 

5284-1 tMMI 

1024x8 NMOS 250 nsF TS 5,12 

9208DC AMD 

TS 5 

5285-1 t MMI 

290 nsF TS ±5,12 

NC6560A Nitron 

OC 5 

5286-1 t MMI 

300 nsF TS 5,12 

9208CC AMD 

TS 5 

,5287-1 tMMI 

350 nsF TS 5 

TS -3,5,12 

TS -3,5.12 

EA47bO EA 

MCM6560 Motorola 

NC6560 Nitron 

OC 5 

N82S280 Signetics 

TS 5 

N82S281 Signetics 

400 nsF TS 5;i2 

TS 5 

TS 5 

TS 5 

9208BC AMD 

EA2308A EA 

EA4700-1 EA 

EA8308A EA 

175 nsF OC 5 

AM27S80C AMD 

TS 5 

AM27S81C AMD 

275 nsF OC 5 

AM27S80M tAMD 

450 nsF TS ±5,12 

TS ±5,12 

. TS 5 

TS 5 

TS 5,12 

(Cont’d) 

3508 Fairchild 

MS8308 Fujitsu 

2607 Signetics 

12605-10 intersil 

MK30000-3 Mostek 

TS 5 

AM27S81M tAMD 

1024 x 9 m 90nsF OC 5 

IM53S09C Intersil 

TS 5 

1M53S19C Intersil 

100 nsF OC 5 

(Cont’d) 

IM53S09M t intersil 
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ns — Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS — ^Three-^tate 

Bold face indicates additional data is provided on the page noted. 


nsR — Nanoseconds at Room Temperature 
OE— Open Emitter 
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MEMORY— ROMs (Cont’d) 
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Access 

/ Time Supply 

Organization Type (Max) Output Voltage 

Device Source 

Access 

Time Supply 

Organization Type (Max) Output Voltage 

Device Source 

Static (Cont’d) 


Static (Cont’d) 


1024 x 9 m 100 nsf - 

(Gdnt’d) 

2048 x 8 NMOS 

(Cont’d) 

TS^ 5 

iM53S19M t Intersil 

550 nsF TS -5 

TS 5 

TS ±5,12 

TS ±5,12 

TS 5 

TS 5 

TS 5 

TS 5 

EA4600C EA 

MK31000-3 Mostek 

MCM6832 Motorola 

NC6832 Nitron 

2600 Slignetics 

SY2316A / Synertek 

SY4600 Synertek 

SY8316A Synertek ‘ 

150 nsF OC 5 

OC (5 

5260 t MMI 

6260 MMI 

TS 5 

TS 5 

5261 t MMI 

6261 MMI 

1024x 1 0 m 90 nsf OC 5 

IM53S10C Intersil 

TS 5 

IM53S20C Intersil 

575 nsF TS 5 

MNMMt t NaM^ {m) 

OC 5 

IM53S10M t Intersil 

750nsF TS 5 

EA4600M TEA ^ 

TS 5 

IM53S20M t Intersil 

800 nsF TS -3,5,12 

TS -3,5,12 

MCM6590 Mctprola 

NC6590 Nitron 

150 nsR OC 5 

OC 5 

5255 tMMI 

6255 MMI 

TS 5 

TS 5 

5286 MMI 

6286 MMI 

850 nsF TS 5 

TS 5 , 

TS 5 

R03-8316A EMM/Semi 
R03-8316A Gl ^ 

RQ3-9316A ' Gl V 

1024x 1 2 CMOS 200ns TS 10 

IM6312 jntersil 

TS 5 

: TS' , ' 

2316A Intel ' 

mPD2316A NEC 

, 250 nsR TS 4-11 

TS 4-11 

HM6312A-2t Harris (681) 
HM6312A-9 Harris (681) 

PMOS 600 nsF -12,5 

MR28OO0 Mostek 

500 nsR TS 5 

TS 5 

HM6312-2 t Harris (681) 
Hiyi6312-8 Harris (681) 

700 nsF -12.5 

TMS4800 Tl . 

950 nsf -12,5 

EA4900C EA 

500 ns TS 5 

IM6312 Intersil 

1:35msF -12,5 

EA4^L EA 

PMOS 3 mSR ±12 

MM5215 National 

TTL no nsf OC 5 

6275 MMI 

5msR -12,5 

MM5212 National 

TS 5 

6276 MMI 

125 nsF OC 6 

N82S290 Signetics 

2048x4 NMOS 290nsF TS ±5.12 

NC6560A Nitron 

120 nsF OC 5 

5275 ' tMMI 

350 nsF TS -3,5,12 

TS -3,5,12 

MCM6560 Motorola 

NC6660 Nitron 

TS 5: 

IS ' 5 \ 

5i276 >tMMI 

N82S291 Signetics 

450naFi TS 5 

MM5245 National (832) 

2048 X 1 0^ NMOS 600 nsF TS 5 

R03-20480 Gl 

550 nsF TS 5 

MM4245 t National (832) 

PMOS 450 nsF TS -12,5 

R01492C Western 

4096x 4 NMOS ^ 450 nsF TS 5 

2617 Signetics 

950 nsR -12,5 

2580 Signetics 

TS 5 

MM5247 National (838) 

2048 x 8 NMOS 36o nsF TS 5,12 

9216CC AMD 

550 nsF TS 5 

TS 5 

EA4600C\ EA 

SY4600 Synertek 

TS 5 

2600-1 Signetics 

: 575 nsF TS 5 

MM4247 t National (838) 

350nsF TS 5 

MK34000-3 Mostek 

760nsF TS 5 , 

EA4600M tea 

400 nsF TS 5 

9216BC AMD 

l/iSf TS 5 V 

TS 5 

R03-16384 EMM/SamI 
R03-16384 Gl 

450 nsF TS ' 5 

TS 5 

TS 5 

TS • 5 

TS 5 

TS 5 

TS 5 

TS 5. 

TS 5 

TS 5 

TS 5 

TS 5 

TS 5 

S8316 AMI 

R03-8316B EMM/Semi 

R03-8316B Gl 

R03-9316B Gl 

MM5248 National (838) 

mPD2316 ^NEC 

2616-11 Intersil 

MM2318A National (830) 

mPD2316A-1 me 

2616 Signetics 

2617 Signetics \ 

SY2316B Synertek 

SY8316B Synertek 

PMOS 600‘nsF / -12,5 

V • ' ' . . . ■ . '■ = 

5 MK28000 ' Mostek 

700nsF ±12.6 

TMS4800 Tl 

950 nsf ; -12,5 

EA4900 EA 

4096 x 8 NMOS 550nsF TS-S 

MK3200 Mostek 

' . ^ A', ' - 

A A-'''. ' 

475 nsF TS #5,12 

TS ±5,12 

mPD466 "" NEC 

1 NC6590A Nitron 

500 nsF TS 5 

TS ±6,12 

TS 5 

TS 5 

/ (Cont’d) 

S8831 AMI 

(889,860,927) 

MCM65317 Motorola 

MCM68316E Motorola 

MM5248 National (838) 
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MEMORY-^Shift Registers 


10 


(D 

"D 

’ '5 

0 20 

' c 
o 

o 

a> 

Q> 

(/) 


50 


Bits No Frequency 

Per of Oper- (Hz- Supply 

Register Reg. ation Process Spec) Voltage 

Device Source 

Bits No Frequency 

Per of Oper- (Hz - Supply 

RegistcNT Reg. ation Process Spec) Voltage 

Device Source 

Dynamic 


Dynamic (Cont’d) 


16 A' SS PMOS 3.0 M -28 

EA1208 EA 

256 4 SS PMOS 

(Cont’d) 

32 4 SS PMOS 1.0 M -28 

EA1201 EA 

8.0 M ±5 

2502 Signetics 

3.0 M -28 

EA1200 EA 

10.0 M ±5 

±5 
■ ±5 

AM2802C AMO . 

AM2802M tAMD 

SY2802 Synertek 

64 1 SS PMOS 1.0 M -14.-28 

EA1203 EA 

3.0 M -14,-28 

EA1202 EA 

64 SS CCD 1.0 M -5,12 

2416 Intel 

2 SS PMOS 0.1 M -14 

-14,9 

HD3213 Hitachi 

,HD3214 Hitachi 

360 2 SS PMOS 2.5 M -12.5 

-12,5 

MM4104 t National 

MM5104 National 

3 SS PMOS 0.1 M -14 

HD3214 Hitachi 

4^0 1 SS PMOS 2.0 M -12,5 

in3330 in 

4 SS PMOS 3.0 M -12,5 

MP3417 Plessey 

500 1 SS PMOS 2.0 M -12,5 

in333i in 

5.0 M -12,5 

- ±5 

TMS3417 Tl 

HD3508 Hitachi 

512 1 SS PMOS 2.0 M ±5 

-12,5 

1405A Intel 

in3329 in 

66 3 SS PMOS 1.0 M -14 

CRC1505 Collins 

2.5 M ±5 

-12,5 
-12,5 

2505 ' Signetics 

MM4016 t National 

MM5016 National 

2.0 M -24,-14 

MTS1016 MO^ 

72 3 SS PMOS 5.0 M ±5 

±5 

HD3523 Hitachi 

HD3524 Hitachi 

3.0 M ±5 

±5 
±5 
-14 

AM2805M tAMD 

AM2807M tAMD 

2524 Signetics 

EA1212 EA 

80 4 SS PMOS 2.5 M -12,5 

-12,5 

-12,5 

IM7780C Intersil 

MK1007 Mostek 

SY7780 Synertek 

4.0 M ±5 

±5 

AM2805C AMD 

AM2807C AMD 

3.0 M -12,5 

MP3409 Plessey 

5.0 M -12,5 

TMS3409 Tl 

6.0 M ±5 

±5 
-12,5 
-27 

HD3505 Hitachi 

MTS2100 MOS 

TMS3401 Tl 

EA1206 - EA 

100 2 SS , PMOS 1.0 M ±5 

. ±5 

HD3506 Hitachi 

HD3507 Hitachi 

2.0 M -10 

±5 
, ±5 
±5 
±5 

MTS1001 M08 

1406 fAMD 

1407 tAMD 

1506 AMD 

1507 AMD 

2 SS PMOS 2.5 M ±5 

±5 

SY1403B Synertek 

SY1403BR Synertek 

5.0 M ±5 

±5 
±5 

; , i5 

±5 
d=5 ' 

±5 

, , ±5 

±5 

1403AC AMD 

1403AM tAMD 

HD3503 Hitachi 

1403A Intel 

MM1403A National 

1403A Nortec 

M136 SGS 

SY1403A Synertek 

" SY1403AR Synertek 

2.5 M .12,5 

-12,5 

MM4006 t National 

MM5006 National 

3.0 M ±5 

±5 

. ±5 

±S 

MTS2013 MOS 

2506 SIgnetIcs 

2507 Slgrietics 

2517 Signetics 

128 2 SS PMOS 5.6 M ±5 

HD3509 Hitachi 

8.0M :b5 

HDSR1025 Hughes 

200 1 SS CMOS 5.0 M 3-15 

CD4()62A tRCA 

±5 

2503 Signetics 

PMOS 1.0 M -28 

EA1221 EA 

10.0 M ±6 

.±5 
±5 

AM2803C AMD 

AM2803M tAMD 

SY2803 Synertek 

256 1 SS PMOS 1.0 M -28 

EA1205 EA 

2.0 M ^-12,5 

3383 Fairchild 

1024 1 SS NMOS 1.0 M 5 

5 

2405 Intel 

SY2405 Synertek 

2.5 M ±6 

HO3510 Hitachi 

3.0 M -14 

EA1204 EA 

PMOS 2.5 M ±5 

±5 
±5 
±5 

2512 Signetics 

2525 Signetics 

SY1404B Synertek 

SYI464BR Synertek 

2 SS PMOS 2.5 M -14 

EA1210 EA 

4 SS PMOS 2.5 M ±5 

±5 

SY1402B Synertek 

SY1402BR Synertek 

' 3.0 M ±5 

±5 

db5 

±5 

±5 

AM2806M t AMD 

AM2808M tAMD 

IM7712 Intersil 

IM7722 Intersil 

2512 Nortec 

3.0 M ±5 

HDSR1026 Hughes 

5.0 M ±5 

±5 
±5 
±5 
±5 
±5 
±5 
±5 

^ db5 

±5 

(Cont’d) 

1402AC AMD 

1402AM t AMD 

HD3502 Hitachi 

1402A Intel 

MM1402A National 

1402 Nortec 

1402A Nortec 

M141 SGS 

SY1402A Synertek 

SY1402AR Synertek 

4.0 M ±5 

:t5 
±5 
±5 
±5 

AM2806C AMO 

AM2808M AMO 

2512 Nortec 

SY7712 Synertek 

SY7722 Synertek 

5.0 M ±5 

(Cont’d) 

1404AC AMD 


60 


70 


80 


90 


100 


110 


t Military Temperature Range {-SS^C to 126®C) 

Bold face 


SS » Serial In, Serial Out 
addition^ data is provided on the page noted. 


PP - Parrallel In, Parallel Out 
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MASTER SELECTION GUIDE 


MEMORY— Shift Registers (Cont’d) 


Bits No Frequency 

Per of Oper- (Hz- Supply 

Register Reg. ation Process SpM) Voltage 

Device Source 

Dynamic (Cont’d) 


1024 1 PMOS 5.0 M 

±5 

±5 

±5 

±5 

±5 

±5 

' 1 6 

5 

(Cont’d) 

1404AM t AMD 

HD3504 Hitachi 

1404A " Intel 

MM1404A. National 

MM5024A National 

1404A Nortec 

SY1404A Synertek 

SY1404AR Synertek 

8.0M ±5 

, ' ' ±5 

±5 ' 

HDSR1024 Hughes 

2504 Signetics 

M130 SGS 

10.0 M ±5 

±5 

AM2804C AMD 

AM2804M t AMD 

SY2804 Synertek 

2 SS NMdS 1.0 M 6 

5 

1 ■ ■ 5 ' 

AM2401 AMD 

2401 Intel 

SY2401 Synertek 

2.0 M 5 

,5 

9401C AMD 

9401M tAMD 

; 2.5 M 5 

SY2401-1 Synertek 

PMOS 1.0 M -12,5 

-12,5 

MM4025 t National 
MM4026 t National 

3.0 M -12,5 

-12.5 
-12.5 
' -12,5 

MM5025 National 

MM5026 National 

SY5025 Synertek 

SY5026 Synertek 

4.0 M -10.5,5 

-10.5,5 

AM2825M fAMD 
AM2826M f AMD 

6.0 M -10.5,5 

’ -10.5,5 

-10.5,5 
-10.5,5 

AM2825C AMD 

AM2826C AMD 

SY2825A Synertek 

SY2826A Synertek 

8.0 M ±5 

HDSR2048 Hughes 

9 SS CCD 2.0 M -2.5,5,12 

CCD450A Fairchild 

1.0 M -2.5,5,12 

CCD450 Fairchild 

2.0 M -2.5,5,12 

-2.5,5,12 

CCD450A Fairchild 

CCD451 Fairchild 

4.0 -2.5,5,12 

CCD451A Fairchild 

2048 .1 SS P|VIOS1.0M -12,5 

MM4027 t National 

' 3.0M -12,5 

-12,5 

MM5027 National 

SY5027 Synertek 

4.0 M -10.5,5 

>12,5 

AM2827M fAMD 

SY5028 Synertek 

6.0 M -10.5,5 

AM2827C AMD 

-10.5,5’ 

SY2827 Synertek 

4096 4 PP CCD 2.0 M -5,12 

2444 Intel 

5.0 M ±5,12 

CCD460 Falichild 


Static 


1 PP Bip6lar3M 


5 SN54L95 Tl 

5 SN54L99 fTI 

5 SN74L95 Tl 

5 SN74L99 Tl 


5M 5 

^ (Confd) 

t Military Temperature Range (-56 to 125®C) 


Bits No 

Per of 

Register Reg. 


Oper- 
ation Process 


Frequency 

(Hz- 

Spec) 


Static (Cont’d) 

4 1 PP Bipolar 


ir, ' - 

1 (Cont'd) 

6M 

5 

DM54L95 

t National ^ 


5 

DM74L95 

National 

15 M 

5 

9300C 

AMD 


5, 

9300M 

fAMD 


b 

93L0()C 

t Fairchild 


5 

93L00M 

t Fairchild 

! 

5 

in9300-1 

tin 


5 

in9300-5 



5 

MC8300 

Motorola 


5 

MC9300 

t Motorola 


5 

RC9300 

Raytheon 


5 

RM9300 

t Raytheon 


5 

N8270 

Signetics 


5 ^ 

N8271 

Signetics 

20 M 

5 

HD2534 

Hitachi 


5 

MC7270 

Motorola 


5 

MC7271 

Motorola 


5 

MC8270 

Motorola 


5 

MC8271 

Motorola 


5 

DM54LS295A 

t National 


5 

DM74LS295A 

National 


5 

DM5495 

t National 


5 

bM7495 

National 


5 

RC8270 

Raytheon 


5 

RC8271 ^ 

Raytheon 


5 

RM8270 

t Raytheon 


5^ 

RM8271 

t Raytheon 


5 

SW5495 

tsw 


5 

SW7495 

SW 

25 M 

5 

SN54194 

fAMD 


5 

SN74194 

AMD 


5 

5495 

t Fairchild 


5 

7495 

Fairchild 


5 

54178 ^ 

t Fairchild 


5 

54179 

t'Falrchild 


3 

54194 

t Fairchild 


5 

74178 

Fairchild 


5 

74179 

Fairchild 


5 

74194 

Fairchild 


5 

in5495 

tin 


5 

in54194 

tin 


5 

ITT7495 

in 


5 

ITT74194 

in 


5 

DM54LS194 

t National 


5 

DM74LS194 

National 


5 

54194 

t Raytheon 


5 

74194 

Raytheon 


5 

5495 

t Signetics 


5 

7495 

Signetics 


5 

74194 

Signetics 


5 

54194 

t Signetics 


5 

SN5495A 

tTI 


5 

SN54178 

tTI 


5 

SN54179 

tTI 


5 

SN54194 

Tl 


5 

SN7495A 

Tl 


5 

SN74178 

Tl 


5 

SN74179 

Tl 


5 

SN74194 

Tl- 

30 M 

5 

SN54195 

tAMD 


5 

SN74195 

AMD 


5 

54LS95 

t Fairchild 


; -5 

I 74LS95 

Fairchild 


5 

5495 

t Fairchild 


SS » Serial in, Serial Out 


PP = Parrallel in, Parallel Gut 
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Master Selection Guide 


IC MASTER 

MEMORY— Shift Registers (Cont’d) 

Bits No Frequency 

Per of Oper- (Hz - Supply 

Register Reg. ation Process Spec) Voltage Device 


Static (Cont'd) 


1 PP Bipolar 30 M 


PS Bipolar 1 M 


(Gont’d) 

7495 

54LS194 

74LS194 

54LS195 

74LS195 

54LS295 

74LS296 

ITT54196 

ITT74195 

MC54195 

MC74195 

DM5495 

DM7495 

DM54L^95 

DM74LS95 

DM54LS195 

DM74LS195 

DM8300 

DM9300 

54195 

74195 

74195 

54195 

SN54195 

SN74195 


Fairchild 
Fairchild 
Fairchild 
t Fairchild 
Fairchild 
t Fairchild 
Fairchild 

tin 

rrr 

t Motorola 
Motorola 
t National 
National 
t National 
National 
t National 
National 
National 
t National 
t Raytheon 
Raytheon 
Signetics 
t Signetics 
tTI 
Tl 


MC5495 t Motorola 
MC7495 Motorola 


Fairchild 
t Fairchild 

t Fairchild 
t Fairchild 

Fairchild 
t Fairchild 
Signetics 
t Signetics 

fAMD 
tAMD 
AMD 
AMD 
Fairchild 
t Fairchild 
Fairchild 
t Fairchild 
t National 
National 
t National 
National 
tTI 
tTI 
Tl 
Tl 


SN54S194 

SN54S195 

SN74S194 

SN74S195 

93S00C 

93SOOM 

93S194C 

93S194M 

DM54S194 

DM74S194 

DM54S195 

DM74S196 

SN54S194 

SN54S195 

SN74S194 

SN74S195 


7$M 

5 

54S194 

Signetics 


5 

74S194 

Signetics 

150 M 

-4.5 

F10000 

FaircWld 


-5.2 

MC10141 

Motorola 


-5.2 

10141 

Signetics 

190 M 

-5.2 

95H00e 

Fairchild 

250 M 

-5.2 

F10141 

Fairchild 

1 M 


MC794 

Motorola 

10 M 

5 

5494 

t Fairchild 


5 

7494 

Fairchild 


Bits No 

Per of 

Register Reg. 


Oper> 

ation Process 


Frequency 

(Hz- 

Spec) 


Static (Cont’d) 


1 ' PS Bipolar 10 M 


SP 325 M 

SS , 0.5 M 
PP CMOS 2 M 


2 SP CMOS 1 M 
1.5M 


1 PP Bipolar 10 M 


(Cont’d) 

ITT5494 t ITT 

in7494 in 
MC5494 t Motorola 


SN5494 tTI 


MC1694 t Motorola 


F4035BM 

F4019BM 

F40195BM 

HD4035B-9 

MC14035BC 

CD4035BE 

SCL4035B 

CM4035AE 

TC4035 


t Fairchild 
t Fairchild 
t Fairchild 
t Harris 
Motorola 
RCA 
SSS 
Solitron 
Toshiba 


F4035BC F 
F40f94BC F 
F40195BC F 
HD4035B-2 F 
MC14035BA H 
CD4035B t F 
CM4035A U 
TP4036A/B 1 


3-15 

CD40104B 

RCA 

3-15 

CD40104BE 

tRCA 

5 

CM4P15AE 

Solitron 

5 

CM4015AD 

t Solitron 

3-15 

TP4015A/B 

tl 

3-15 

TF4015A/B 

tTI 

3-15 

34015BC 

FalrchHd 

3-15 

HD4015B-9 

Harris 

3-16 

MC14015BC 

Motorola 

3-15 

CD4015AC 

National 

3-15 

CD4015BE 

RCA 

3-15 

TC4015 

Toshiba 

3-15 

34015BM 

t Fairchild 

3-15 

HD4016B-2 

t Harris 

3-18 

MC14015A 

t Motorola 

3-15 

CD4015AM 

t National 

3-15 

CD4015B 

tRCA 

3-15 

SCL4015B 

tsss 

3-15 

SCL4015BE 

SSS 


t Fairchild 
Fairchild 

tin 

ITT 

t Motorola 
Motorola 
t National 
National 
Signetics 
t Signetics 

tsw 

SW 

tTI 

Tl 

TRW 


t Military Temperature Range (-SS^C to 125°C) 

630 


SS » Serial In. Serial Out 

Bold face indicates additional data is provided on the page noted. 


PP » Parrallel In, Parallel Out 
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MASTER SELECTION GUIDE 


MEMORY— Shift Registers (Cont’d) 


10 


20 


30 


40 


50 


60 


Bits No 


Frequency 


Per of Oper- (Hz- Supply 

Register Reg. ation Process Spec) Voltage 

Device Source 

static (Cont’d) 


5 1 ' / 

(Cont’d) 

PP Bipolar 35 M 5 

HD2546 Hitachi 

: 4 SS CMOS 1.2 M 5 

CM4006AE Solitron 

1.5 M 5 

CM4006AD t Solitron 

, 2M 3-15 

CM4006A t Solitron 

3-15 

CM4006AE Solitron 

\ 3-15 

CD4006AE RCA 

2.5 M 3-15 

CD4006A t RCA 

3M 3-15 

SCL4006A tsss 

il5 

SCL4006A SSS 

4M 5-15 

MC14006BC Motorola 

7M 5-15 1 

MC14006BA t Motorola 

8 1 PP Bipolar 5 

54198 t Fairchild 

• 5 ■ 

54199 t Fairchild 

5 

74198 Fairchild 

5 

74199 Fairchild 

' , ' 5- ■ 

DM54198 t National 

5 . 

DM54199 t National 

5 

DM74198 Natipnal 

5 

DM74199 National 

5 

54198 t Raytheon 

' 5 ■ 

54199 t Raytheon 

5 

74198 Raytheon 

5 

74199 Raytheon 

6 

74198 Signetics 

6 ' 

74199 Signetics 

5 

54198 t Signetics 

5 

54199 . t Signetics 

5 

SN54198 tTI 

5 

SN54199 tTI 

5- 

SN74198 Tl 

.5 

SN74199 tTI 

70 M 5 

SN74S299 Tl 

PS Bipolar 14 M 5 

DM7590 t Nationa^ 

■; V ■ 5 

DM8590 National 

20M 5 

54165 t Fairchild 

5 

74165 Fairchild 

5 

54165 t Raytheon 

5 

74165 Raytheon 

'5 

54165 t Signetics 

. ' 6 

74165 Signetics 

5 

SN54165 tTI 

5 

SN74165 Tl 

25 M 5 

54166 t Fairchild 

' , - . 5 ' 

74166 Fairchild 

5 

DM64166 t National 

5 

DM74166 National 

5 ■ 

54166 . . t Raytheon 

5 , 

74166 Raytheon 

5 

54166 t Signetics 

5 

74166 Signetics 

5 

SN54166 tTI 

■ ' 5 

1 SN741^6 Tl 

SP Bipolar 12 M 5 

DM54L164 t National 

. ,5' 

f DM74L164 National . 

* 5 

SN54L164 tTI 

, , ■ , ^ • 5 

f SN74L164 Tl 

14 M 5 

! MC54164A t Motorola 

^ ' ‘5 

MC74164A Motorola 

5 

DM7570 t National 

^ ' 5 

DM8570 National 


(Cont’d) 


Bits No Frequency 

Per of Oper- (Hz - Suppiy 

Register Reg. ation Process Spec) Voitage 


static (Coiit’d) 


SP Bipolar 

2^ 


SS Bipolar 3 M 

4ir" 

lolT 


15 M 


PP CMOS 2.5 M 


3M 


PS CMOS 1 M 


1.3 M 
1.8 M 
2.5 M 


3M 


SS Bipolar 10 M 


5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 


3-18 

3-15 

5 


3-15 

3-15 

3-15 


3-45 


3-15 


3-15 

3-15 

3-i15 

3-15 

3-15 

3-15 

3-15 

3-15 

3-15 

3-15 


5 

5 

5 

(Cont’d) 


Device 


Source 


(Cont’d) 


54164 

74164 

54LS164 

74LS164 

DM54LS164 

DM74LS16^ 

54164 

74164 

74164 

54164 


t Fairchild 
Fairchild 
t Fairchild 
Fairchild 
t National 
National 
t Raytheon 
. Raytheon 
Signetics 
t Signetics 


SN54L91 tTI 
SN74L91 Tl 


DM54L91 t National 
DM74L91 National 


’5491 

7491 

HD2524 

MC5491A 

MC7491A 

7491 

5491 

SW5491A 

SW>491A 

SN5491A 

SN7491A 


t Fairchild 
Fairchild 
Hitachi 
t Motorola 
Motorola 
' Signetics 
t Signetics 
tsw 
SW 
tTI 
Tl 


N8276 


Signetics 


MC14034BC Motorola 
SCL4034BE SSS 
CMi034AE Solitron 


3-18 

MC14034B 

Motorola 

3-15 

CD4039BM 

National 

3-15 

CD4034B 

tRCA 

3-15 

SCL4034B 

tsss 

5 

CM4034A 

t Solitron 

3-, 16 

TC4034 

. toshiba 


F4014BC Fairchild 

F4021CBC Fairchild 

CM4014A t Solitron 


TP4021A/B Tl 


TF4021A/B tTI 


3-15 

1 HD4014B-9 

Harris 

3-15 

HD4021B-9 

Harris 

3-15 

1 MC14021BC 

Motorola 

3-15 

CD40t4BE 

RCA 

3-15 

1 CD4021B 

tRCA 

3-15 

j CD4021BE 

RCA 

3-15 

1 TC4014 

' Toshiba 

3-15 

1 TC4021 

Toshiba 


F4014BM 

F4021BM 

HD4014B-2 

HD4021B-2 

MC14021B 

CD4014B 

CD4021B 

SCL4014B 

SCL4021B 

XM4021A 


t Fairchild 
t Fairchild 
Harris 
t Harris 
t Motorola 
tRCA 
tRCA 

tsss 

tsss 

t Solitron 


93L28C ^ AMD 

93L28M tAMD 

93L28M t Fairchild 


70 


80 


90 



120 


t Military Tempefa/ture Range (-56® C to 125®C) 


S$ » Serial In, Serial Out 


PP = Parrallel In, Parallel Out 
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iC MASTER 


MEMORY— Shift Registers (Cont’d) 


10 


20 


30 



50 


Bits No Frequent 

Per of Oper- (Hz - Supply 

Register Reg. ation Process Spec) Voltage 

Device Source 

— 

Bits No Frequency 

Per of Oper- (Hz - Supply 

Register Reg. ation Process Spec) Voltage 

Device Source 

static (Cont’d) 


Static (Cont’d) 


8 2 SS Bipolar 10 M 

5 

-'5 

5 

(Cont’d) 

93L28C Fairchild 

MC8328 Motorola 

MC9328 t Motorola 

64 1 SS CMOS 2.7 M 

(Cont’d) 

F4557BM t Fairchild 

5 M 3-18 ' 

MC14557B Motorola 
F4557BC Fairchild 

15 M 5 

5 

5 

RC8277 Raytheon 

RM8277 t Raytheon 

N8277 Signetics 

10 M 5-16 

MS612 tRagen 

2 SS CMOS 4 M 3-15 

3-15 

PMOS 1 M -12,5 

-12,5 

MC14517BC Motorola 
MC14517BA t Motorola 
SL5-2064 Gl 

SL6-2064 tGI 

20M 5 

5 

5 

5 

9328C AMD 

9328M t AMD 

9328C Fairchild 

9328M t Fairchild 

2 M -12,5 

MTS2105 t MOS 

10 1 PP m 0.5 M 5 

5 

5 

5 

RC8274 Raytheon 

RM8274 t Raytheon 

N8274 Signetics 

S8274 t Signetics 

4 SS CMOS 4 M 3-15 

3-15 

•F4731BC Fairchild 

F4731BM t Fairchild 

PMOS 1.5 M -12,5 

334^2 Fairchild 

SP PMOS 0.5 M 5 

5 

5 

5 

RC8273 Raytheon 

RM8273 t Raytheon 

N8273 ' Signetics 

S8273 t Signetics 

2 M -12,5 

in3342 in 

2.5 M -12,5 

TMS3121 Tl 

80 2 SS PMOS 1.5 M -14,12 

-12,5 

EA1009 EA 

3341 Fairchild 

2 SS CMOS 2 M 5-10 

HSSR0321 Hughes 
HSSR0351 Hughes 

2.2 M ' -12,5 
-12,5 

MM4052 National 

MM5052 National 

16 2 SS PMOS 2 M -12,5 

-12,5 

-12,5 

-12,5 

SS5-8211 (31 

555- 8212 Gl 

556- 8211 tGI 

SS6-8212 tGI 

2.5 M -12,5 

AM2847M tAMD 

3 M -12,5 

-14,12 

AM2847C AMD ^ 

EA1008 EA 

4 SS PMOS 2 M -12,5 

SL5-4016 Gl 

4 SS NMOS3M 5 

M142 SGS 

8 SS MNOS0.5M -30 

NC7030 Nitron 

SS PMOS 1.5 M -12,5 

-12,5 

3343 Fairchild ' 

2532 Signetics 

20 1 SP PMOS 5 K -14,9 

HD32112 Hitachi 

24 4 SS CMOS 2.5 M 5-16 

MSS 18 t Rage.n 

2 M -12,5 

3357-2 Fairchild 

in3347 in 

25 4 SS PMOS 1 M -12,5 

-12,5 

SL5-4025 Gl 

SL6-4026 t Gl 

2.5 M -12,5 

-12,5 

" ; -12,5 

AM2847M t AMD 

2532-1 Signetics 

TMS3120 Tl 

2 M -12,5 

MCS2104 fMOS 

32 1 SS PMOS 1 M -12,5 

-12,5 

555- 1032 Gl 

556- 1032 t Gl 

3.0 M -12,5 

-12.5 

AM2847C AMD 

ITT3357 in 

2 SS PMOS1M -16,-10 

MTS1002 MOS 

4.0 M -12,5 

3357-1 Fairchild 

1.5 M -28 

-28 

EA1003 EA 

EA1007 EA 

9 SS PMOS 1.5 M -12,5 

TMS3135 Tl 

2M -12,5 

MTS2103 fMOS 

64,72,80 SS PMOS 1.5 M -12,5 

MM5054 National 

4 SS PMOS 1 M -12,5 

-12,5 

SL5-4032 Gl 

SL6-4032 ^ tGI 

96 2 SS PMOS 2.5 M -12,5 

TMS3126 Tl 

4 SS PMOS 2.5 M -12,5 - 

AM2896M t AMD 

6 SS PMOS 1 M -12,5 

-12.5 

3348 Fairchild 

3349 Fairchild 

3.0 M -12,5 

AM2896C AMD 

100 1 SS PMOS 1.5 M : -14,12 

EA1005 EA 

2 M -12,5 

-12,5 

’ ■ -12,5 

-12.5 

2518 Signetics 

TMS3112 Tl 

TMS3122 Tl 

TMS3123 Tl 

2.5 M -12,5 

-12,5 

TMS3101 Tl 

TMS3127 Tl 

3M -14,12 

EA1004 EA 

40 6 SS PMOS 2 M -12,5 

2519 Signetics 

2 SS PMOS 1 M -28,-14 j 

MTS1102 MOS 

50 2 SS PMOS 1 M -12,5 

, -12,5 

. SL5-2050 Gl 

SL6-2050 t Gl 

1.5 M -27,-13 ^ 

-12,±5 ! 

M127 SGS 

2510 Signetics 

1.5 M -14,12 

-12.±5 

EA1013 EA 

2509 Signetics 

1.6 M -12,5 

^ -12,5 

MM4053 National 

MM5053 National 

3M -14,12 

EA1012 EA 

2 M -12,5 

-12,5 

MCS2102 tMOS 

SL5-C2100 Gl 

64 1 SS CMOS 1 M 3-15 

CD4031BE RCA 

2 M 3-15 

CD4031B tRCA 

4 SS PMOS 2.2 M -12,5 

MM6061' . National 

2.7 M 3-16 

(Cont'd) 

MC14557BA t Motorola 

9 SS PMOS 1.5 M -12,5 

^ ' (Cont’d) 

TMS3137 Tl 


60 


70 


80 


90 


100 


110 


t Military Temperature Range (-SS^C to 125®C) SS = Serial In, Serial Out 

002 Bold face indicates additional data is provided on the page noted. 


PP * Parrallel in, Parallel Out 
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MEMORT— Shift Registers (Cont’d) 

, Bits No Frequency 

Per of Oper> (Hz - Supply 

Register Reg. ation Process Spec) Voltage Device 

Static (Cont’d) 


too 

20-100 2 
_ _ 


S8 PMOS 2.5 M 
SS PMOS 1 M 
SS Bipolar 60 M 
CMOS 5 M 
$S PMOS IM 


5/-5.2 SR128 


MK1002 „ 

MK1002 

SL5-2128 

2621 

MTS2107 

MM5060AA 

AM2809M 

AM2810 

TMS3114 

3343 

SL5-C2128 

MTS2108 

TMS3114 


Signetics 

tMOS 

National 

tAMD 

AMD 

AMD 

Fairchild 

Gl 

tMOS 

Tl 





2.6 M 

-12,6 

-12.5 

-12,6 

AM2809C 

AM2814M 

TMS3128 

AMD 

tAMD 

Tl 


4 

SS 

PMOS 1.0 M 

-12,6 

MM4055 

t National 




1.5 M 

-12,5 

MM5055 

National 




2.5 M 

-12,5 

AM2855 

AMD 





-12,5 

AM4055 

tAMD 





-12,5 

AM5055 

AMD 


9 

SS 

PMOS 1.5 M 

-12,5 

TMS3138 

Tl 

16-128 

1 

SS 

CMOS 5.6 M 

3-15 

MC14562B 

Motorola 

132 

2 

SS 

PMOS 1.5 M 

-12,5 

MM5060AB 

National 





-12,5 

2522 

Signetics 




2.5 M 

-12,5 

TMS3129 

Tl 


9 

SS 

PMOS .1.5 M 

-12,5 

TMS3139 

. Tl 

133 

2 

SS 

PMOS 1.5 M 

-12,5 

MM5060AC 

National 




2M 

-12,5 

TMS3113 

Tl 




2.5 M 

-12.5 

TMS3130 

Tl 


9 

SS 

PMOS 1.5 M 

-12,5 

TMS3140 

Tl 

136 

2 

SS 

PMOS 2.5 M 

-12.5 

TMS3131 

Tl 


9 

SS 

PMOS 1.5 M 

-12,5 

\TMS3141 

Tl 

125-144 2 

SS 

PMOS 1.5 M 

-12,5 

MM5060 

Naticmal 

144 

1 

SS 

PMOS1M 

-12.5 

int144 

ITT 


2 

SS 

PMOS 1.5 M 

-12,5 

MM5060AD 

Natiorial 




2M 

-12,6 

3346 

Fairchild 




2.5 M 

-12.5 

tMS3132 

Tl 


9 

SS 

PMOS 1.5 M 

-12,5 

TMS3142 

Tl 

200 

2 

SS 

PMOS 1.5 M 

-12, ±5 

2511 

Signetics 

240 

2 

SS 

PMOS 1.5 M 

-12,5 . 

2529 

Signetics 

260 

2 

SS 

PMOS 1.5 M 

-12,5 

2528 

Signetics 

256 

2 

SS 

PMOS 1.0 M 

-12,5 

MM4056 

t National 




1,5 M , 

-12,5 

: MM5066 

National 





-12,5 

: 2527 

Signetics 




2.5 M 

-12,5 

AM2856C 

AMD 


Bits No Frequency 

Per of Oper- (Hz - 1 

Register Reg. ation Process Spec) 


Static (Cont’d) 


1024 1 


2 SS PMOS 2.5 M 

NMOS 15M 

3 Jm 

SS PMOS t.OM 
1.5 M 

2Jm 

NMOS 1.5 M 

sJm 

SS NMOS 15 M 

214 

sJm 

' 4.0 M 

5^0M 
PMOS 1.5 M 


-12,5 

-12,5 

(Cont'd) 

AM4056 

AM5056 

tAMD 

AMD 

5 

SY2635 

Synertek 

5 

SY2535A 

Synertek 

-12,5 

MM4057 

t National 

-12,5 

MM5057 

National 

-12,5 

AM2857C 

AMD 

-12,5 

AM4057 

tAMD 

-12,5 

AM5057 

AMD 

5 

SY2534 

Synertek 

6 

SY2534A 

Synert^ 

5 

SY2533 

Synertek 

5 

IM7733C 

Intersil 

5 

IM7733M 

t Intersil 

5 

SY2833 

Synertek 

5 

SY2833A 

Synertek 

5 

SY2833B 

Synertek 

% 

SY2833C 

Synertek 

-12,5 

AM253X 

AMD 

-12,5 

2533 

Fairchild 

-12,5 

MM5058 

National 

-12*5 

2533 

Sigr^etics 

-12,6 

AM2833C 

AMD 

-12,5 

AM2833M 

tAMD 

-12,5 

TMS3133 

Tl 


I : r ^ ^ ■ (Confd)l 

t Military Temperature Range (-56*0 to 125®C) 


SS » Serial In, Serial Out 


PP » Parrallel In. Parallel Out: 
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AMI 


RAMS 


Part No. 

Organization 

Process 

Tacc 

(ns) 

R/W 

Tcyclt*"*' 

Operating 
Power (mW) 

Standby 

Power (mW) 

Supplies 

(V) 

I/O 

Clocks 

Packages 

1 Random Access Mamorias 

S2222 

S12 X I Static 

\ CMOS 

200 

470 

7.5 

0.002 

+10 

MOS 

0 

2H,lU 

S2222A 

512 X 1 Static 

1 SiGate 

400 

940 

7.5 

0.01 

+10 

MOS 

0 

2H.1U 

SI 103 

1024 X 1 Dytiamic 

P-SiGate 

310 

580 

450 


+16,+19 

MOS/SenseA. 

3 

2P,lP 

SI 46 

1024.x 1 Dynamic 

P-SiGate 

210 

390 

550 

- 

+19, +22 

MOS/Sense A. 

3 

2P,lP 

S1103-1 

1 024 X 1 Dynamic 

P-SiGate 

180 

.360 

550 


+19, +22 

MOS/Sense A. 

3 

2P,lP 

S1103X 

1024 X 1 Dynamic 

P-SiGate 

120 

270 

550 

' - 

+ 19, +22 

MOS/Sense A. 

3 

2P,lP 

SI 1 03 A 

1024 X 1 Dynamic 

P-SiGate 

205 

580 

425 

2.0 

+16, +19 

MOS/Sense A. 

2 

2P,lP 

Sn03A-l 

1024 X 1 Dynamic 

P-SiGate 

145 

340 

660 

0.2 

+19, +22 

MOS/Sense A. 

2 

2P,lP 

SI 103A.X 

1024 X I Dynamic 

P-SiGate 

125 

285 

660 

0.2 

+19, +22 

MOS/Sense A. 

2 

2P,lP 

^006 

1024 X 1 QuasiStat 

P.l2 

400 

650 

450 

50 

-12, +5 

TTL 

0 

2H,4H 

S4008 

1024 X 1 QuasiStat 

P-|2 

500 

900 

450 

50 

-12, +5 

TTL 

0 

2H,4H 

S4008-9 

1024 X 1 QuasiStat 

P-l2 

800 

1000 

/450 

50 

-12, +5 

TTL 

0 

2H,4H 

S4015 

J024 X 1 Static 

N -SiGate 

95 

120 

500 

' _ 

+5 

TTL/OpenC. 

2 

2H 

S4015-2 

1024 X 1 Static 

N-SiGate 

70 

90 

625 

- . 

+5 

TTL/Open C. 

2 

2H 

S4025 

1024 X 1 Static 

N-SiGate 

95 

120 

500 

- 

+5 

TTL/3-Statc 

2 

2H 

S4025-2 

1024 X 1 Static 

N-SiGate 

70 

90 

625 

- 

+5 

TTL/3-State 


2H 

SSlOl 

256 X 4 Static 



650 

650 

110 

0.05 

+5 

TTL/3-State 

4 

1C,2C 

S5101-j 

256 X 4 Static 



450 

450 

no 

0.05 . 

+5 

TTL/3-State 

4 

1C,2C 

S5101-2 

256 X 4 Static 



450 

450 

no 

0.7 

+5 

TTL/3-State 

4 

1C.2C 

S5101-3 

256 X 4 Static 


CMOS 

650 

650 

no 

0.7 

+5 

TTL/3jState 

4 

j 

1C,2C 

S5101-8 

256 X 4 Static 



800 

800 

no 

2.5 

+5 

TTL/3-State 

4 ■ 

1C,2C 

S510IL 

256 X 4 Static 



650 

650 

no 

0.05 

+5 

TTL/3-State 

4 ' 

1C,2C 

S5101L-1 

256 X 4 Static 



' 450 

450 

no 

0.05 

+5 

TTL/3-State 

4 

1C,2C 

S5101L-2 

256 X 4 Static 



450 

450 

no i 

0.7 

+5 

TTL/3-State 

4 

1C,2C 

S5101L-3 

256 X 4 Static 



650 

650 

no 

0.7 

+5 

TTL/3-State 

4 

1C,2C 

S6508, 

1024 X 1 Static 

CMOS 

460 

130' 

/ 50 

0.5 

+5 

TTL 


2H,4H 

S6508A 

1024 X 1 Static 

CMOS 

300 

465 

50 

0.5 

+5 

TTL 

. 

2H,4H 

S6810 

1 28 X 8 Static 

N-SiGate 

1000 I 

1000 

650 

N/A 

+5 

TTL 

0 ^ 

2L,lW 

S6810-1 

128 X 8 Static 

N-SiGate 

575 ! 

, 575 

650 

• N/A 

+5 

TTL 

0 

2L,lW 

S6810A 

128 X 8 Static 

N-SiGate 

450 1 

450 

350 

N/A 

+5 

TTL 

0 

2L,lW 

S6810A4 

128 X 8 Static 

N-SiGate 

350 1 

350 

400 

N/A 

+5 

TTL 

0 

2L,lW 



ROMs/PROMs 


Part No. 

Description 

Organization 

Max. Power 
Oissip. (mW) 

Supplies 

(V) 

Max. Access 

Time 

Process 

Package 

[ Read Only Memories | 

S3514 

4096 Bit Static ROM 

512x8 

500 

+5,-12 

1/iS 

p.l2 

2L,1W 

S5204A 

4096 Bit Static EPROM 

512x8 

750 

+5,-12 

750 ns 

P-SiGate 

3L 

, S5232 

4096 Bit Static ROM 

5,12x8 or 1024x4 

500 

+5,-12 

1 ps 

/ PI^ 

2L,1W 

S8564 

9x7 Charac. Gen./ROM 

64 Word 

1100 

+5,-12 

450 ns 

P-l2 

2I,1Z 

S8771 

5l20BitROM 

512x10 

1000 

+5,-12 

450 ns 

P-|2 

2I,1Z 

S8865 

8I92BitROM 

2048 X 4 

635 

+5,-12 

1 '.3 p% 

P-I^ 

2L,1W(24);21,1Z(28) 

S8996 

16,384 Bit ROM 

. 4096x4 

368 

+5,-12 

l.Sps 

P-|2 

2L,1W(24);2I,1Z(28) 

S9996 

16,384 Bit ROM 

2048 X 8 

368 

+5,-12 - 

1 .8 ps 

P-I- 

2L,1W(24);2I,1Z(28) . 

S6830 

8192 Bit Static ROM 

1024 X 8 

650 

+5 

575 ns 

N-SiGate 

2L,1W 

S6831 

16,384 Bit Static ROM > 

2048 X 8 

150 

+5 

450 ns 

N-SiGate 

3L 

S6834 

4096 Bit Static EPROM 

' 512 X 8 

750 

+5,-12 

575 ns 

P-SiGate 

3L 

S6834-1 

4096 Bit Static EPROM 

512x8 

750 

+5,-12 

750 ns 

P-SiGate 

3L 


Notes: All ROMs are mask-programmable for custom patterns to meet your requirements. 


Complete Data Sheets on all Standard Products Available from 
Your Local AMI Sales Oftice Listed Inside the Front Cover 
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AiyiERICAN MICROSYSTEMS, INC 


S4015/S4025 

1024 X 1 HIGH SPEED STATIC RAM 


ADVANCED PRODUCT DESCRIPTION 




INPUTS 

EBSIESSS 

MODE 

CS WE 0||t| 

, OOUT 

Dour 

NOT SELECTED 

H X X 

H 

HI2 

WRITE 0 

L L L 

H 

HiZ 

WRITE 1 

L L H 

L H X 

H 

Oqut 

HIZ 

Dqut 

READ 




SENSE AMPS 
AND WRITE 
DRIVERS 


f » t J V I ! i ! t 


mq «2 
2 3 4 5 


^5 *^6 ^7 ^8 ^9 
9 10 n 12 13 


BLOCK DIAGRAM 


CONTROL 
LOGIC 
<SEE TRUTH 
TABLE) 

1 it 

CS WE 0,N 


1 

V !7 

16 

3 Vcc 

2 

15 

]D|N 

3 

14 

] WE 

4 

13 

] A 9 

5 

12 

] A 8 

6 

11 

3 At 

7 

10 

3 Ae 

8 

9 

3 As 

' ^ 

0.200 

n 


0.090 J , ' L 

_ 0.100 ^ L- JL 0.012 

15 MAX 


PIN/PACKAGE CONFIGURATION 
16LEADCERDIP 



FEATURES 



• 

Fast Read Access Time 

• 

Single +5V Supply 


S4015-2/S4025-2 - 70 nsec (Max.) 

S4015 /S4025 - 95 nsec (Max.) 

• 

Non-Inver^ting Data Output 

• 

Fully Pin and Function Compatible to 93415/93425 


Open Collector (S401 5) and Three-State 


IK Bipolar and 2115/2125 Intel NMOS 


(S4025) Output 

• 

Low Operating Power Dissipation: 


N-Channel Silicon Gate Technology 


Typical 0.30 MW/Bit 

• 

Low Cost Standard 16 Pin CerDip 


TTL Compatible Inputs and Output ^ 


Dual In-Line Package. 

... ^ ■ ,-J 


FUNCTIONAL DESCRIPTION 


The AMI S4015 and S4025 are a family of 1024 words by 1 
bit fully decoded static Random Access Memories. These 
RAMs are designed for buffer and control storage and high 
performance, main memory applications. They are fully com- 
patible with TTL logic families in all respects: in|)uts, outputs, 
and single +5V supply. Both open collector (S4015) and three- 
state output (S4025) are available. 

rc MASTEB i977 


TYPICAL APPLICATIONS 

Buffer, Cache, Mainframe Memory, Control Storage, Add-On 
Memory, Etc. 

The S4015 and S4025 family is fabricated with N-Channel 
MOS silicon gate process. The desi^ takes advantage of de- 
pletion load transistors to achieve higher speed. The simple 
design and process allows the production of high speed MOS 
RAMs which are compatible to the performance of Bipolar 
RAMs, but offering the advantages of lower power dissipation 
and cost. 
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AMI 


AMI 


S4015/S4025 
1024 X 1 HIGH SPEED STATIC RAM 


Absolute Maximum Ratings*** 


-10°C to +85°C 
-65°C to +150°C 
-0.5 to +7 Volts 
-0.5 to +5.5 Volts 
20mA 

*Comment: 

Stresses above those listed under ** Absolute Maximum Ratings*' may cause permanent damage to the device. This is a stress retting 
only and functional operation of the device at these or at any other condition above those indicated in the operational sections .. 
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 


Temperature Under Bias . . . 

Storage Temperature 

All Output or Supply Voltages 

All Input Voltages 

D.C. Output Current . . ^ . 



D.C. Characterfctics Dl = sw ±5%, = 0°C to 75°C 


Symbol 

Test 

Min, 

Typ. 

Max. 

Unit 

Conditions 

VoLl 

S4015-2 Output Loiy Voltage 



0.45 

V 

IOL=16mA 


S4015 Output Low Voltage 



0.45 

V 

l0L=12mA 

^OL3 

S4025 Family Output Low • 
Voltage 



0.45 

V 

IoL = 7mA 

ViH 

Input High Voltage 

2.1 



V 


ViL 

Input Low Voltage 



0.8 

V 


IlL 

Input Low Current 


-1 

-40 

juA 

V(.(; = Max., Vuq = 0.4V 

hn 

Input High Current 

■ 

1 

40 

liA 

V(,(. = Max., Vj|^ = 4.5 V 

^EX 

S401 5 Family Output Leakage 
Current 


10 

100 

mA 

Vcc = Max., VouT = 4.5V 

Hoff' 

S4025 Family Output Current ’ 
(HighZ) 


10 

50 

pA 

Wqq = Max., VouT = 0.5V/2.4V 

1 [2] 

S4025 Family Current Short 
Circuit to Ground 



-100 

mA 

Vcc = 4.5V 

VoH 

S4025 Family Output High 
Voltage 

2.4 

) ■ 


V 

Iqjj “ —3.2mA 

k:ci 

S4015, S4025, Power Supply 
Current 


60 

100 

in A 

All Inputs Grounded, 

Output Open 

^CC2 

S401 5-2. S4025-2, Power 

Supply Current 


100 

125 

mA 

All Inputs Grounded, Output Open 


NOTES: 1. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute 
warm-up. Typical thermal resistance values of the package at maximum temperature are: 


0JA (@ 400 fpM air flow) = 45°C/W 
(still air) = 60° C/W 
0j(. = 25°C/W 

2. Duration of short circuit current should not exceed 1 second. 


TRUTH TABLE 


Inputs 

Output 

S4015 Family 

Output 

S4025 Family 

Mode 

CS 

WE 


“out 

^OUT 


H 

X 

X 

H 

High Z 

Not Selected 

L 

L 

L 

H 

High 

Write “0” 

L 

L 

H 

H 

High 

Write “1” 

L 

H 

X 

®OUT 

^OUT 

Read 
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Mm 


S4015/S4025 
1024 X I HIGH SPEED STATIC RAM 


S4015 FamOy A C Characteristics = 5V ±5%, = 0“C to 

READ CYCLE 


Symbol 

Test 

S4015-2 

Limits 

Min. Typ. ^x. 

‘acs 

Chip Select Time 

5 40 

‘rcs 

Chip Select Recovery Time 

40 

*AA 

Address Access Time 

60 70 

*OH 

Previous Read Data Valid After 

Change of Address 

10 



WRITE CYCLE 


Symbol 

Test 

*ws 

Write Enable Time 

%R 

Write Recovery Time 

tw 

Write Pulse Width 

%SD 

Data Set-Up Time Prior to Write 

' %HD 

Data Hold Time after Write 

*WSA 

Address Set-Up Time 

%HA 

Address Hold Time 

%scs 

Chip Select Set-Up Time 

%HCS 

Chip Select Hold Time 


Mill. Typ. Max 


40 



Min. Typ. Max. 


40 


5 45 


50 


5 


5 


15 


TESTCX)NDmONS 
















































































S4015/S4025 

1024 X 1 HIGH SPEED STATIC RAM 


AMI 


S402S Family A.C. Characteristics = 5V ±5%, = 0°C to 75°C 

READ CYCLE 


Symbol 

Test 

S4025-2 

Limits 

Min. Typ. Max 

S4025 

limits 

Min. Typ. Max. 

Units 

*ACS 

Chip Select Time 

5 40 

5 45 

, ns 

‘ZRCS 

Chip Select to ^HIGH Z 

40 

40 

ns 

‘aa 

Address Access Time 

60 70 

75 95 

ns 

*OH 

Previous Read Data Valid after 

Change of Address 

10 

10 

ns 


\VRITE CYCLE 


Symbol 

Test 

Min, Typ. Max. 

Min. Typ. Max. 

Units 

‘zws 

Write Enable to HIGH Z 

40 

40 

ns 

%R 

Write Recovery Time 

5 45 

5 45 

ns 

% 

Write Pulse Width 

50 

50 

ns 

%SD 

Datk Set-Up Time Prior to Write 

5 

5 

ns 

%HD 

Data Hold Time After Write 

5 

5 

ps 

%SA 

Address Set Up Time 

15 

30 

ns 

%HA 

Address Hold Time 

5 

5 

ns 

%SCS 

Chip Select Set-Up Time 

5 

5 

ns 

^WHCS 

Chip Select Hold Time 

5 

5 

ns 


TEST CONDITIONS 



READ CYCLE WRITE CYCLE 



/. ■■y- 

Ao-A, Y 

A 

1 

' ^ ' 

. ^ 

- *OUT 


■^OUT ^ 

f DATA ‘ % 

^ " UNDEFINED > 

^ DATA VALID 



PROPAGATION DELAY FROM CHIP SELECT 

CS^“ ~\ 

k::^ ^ 

[-•- Ucs ► 


°OUT 

( 

1 


(ALL ABOVE MlASUREiyiENTS REFERENCED TO 1,5V) 
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A^I 

AMERICAN MICROSYSTEMS, INC 


S5101 


1024 BIT (256 x4) 
STATIC CMOS RAM 


ADVANCED PRODUCT DESCRIPTION 



OD»^ OUTPUT DISABLE 
m - WRITE ENABLE 


PIN CONFIGURATION 


S5101 



1076144 


BLOCK DIAGRAM 


PIN/PACKAGE CONFIGURAtlON 



FEATURES 


• Ultra Low Standby Power - 50 Nano watt/Bit 
Maximum 

• Fast Access Time: 450 nsec Maximum 

• / Static - No Refresh 

• Single +5 Volt Power Supply 

• Completely TTL Compatible — All Inputs 
and Outputs 


• Data Retention at 2.0V 

• Pin Compatible, Industry Standard 

• Low Power Replacement for N-Channel Static 

2101 

• Three State Output 

• Common or Separate I/O 

• 22 Pin Dual In-Line Package 


< 


FUNCTIONAL DESCRIPTION 

The AMI S5101 family of 256 x 4 bit high speed CMOS 
RAMs offers ultra low power and fully static operation with a 
single 5 volt power supply. With data inputs and outputs on 
adjacent pins, either separate or common data I/O applications 
can be easily selected for maximum design flexibility: The very 
low power of these RAMs makes them an ideal choice where 
battery augmented non-volatile RAM storage is mandatory. 

The S5101 family is totally static, making clocking 
unnecessary for a new address to be accepted. The stored data 
is read put nondestructively and in the same polarity as the 

© JC MASTER 1977 


original input data. The outputs are disabled with output dis- 
able (O.D.), either (CEi) or CE 2 ), or during a write cycle 
(R/W = LOW). The read/write input or output disable input 
allows these RAMs to be used in common data I/O systems by 
forcing the output into a high impedance state during a write 
operation. 

When deselected, the S5101 and S5 101-3 draw only 10 
microamps and 140 microamps, respectively, from the 5 volt 
supply. The S5101L and S5101L-3 are identical to the S5101 
and S5101-3, respectively, with the additional feature of 
guaranteed data retention at a power supply voltage as low as 
2.0 volts. 
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A^l 


S5101 1024 BIT (256x4) 
STATIC CMOS RAM 


ABSOLUTE MAXIMUM RATINGS^ 


Ambient Temperature Under Bias 0°C to 70^C 

Maximum Power Supply Voltage 

+11V 

Storage Temperature - 65^C to + 1 50^*0 

Power Dissipation 

1 Watt 

Voltage on Any Pin with 



Respect to Ground - 0.3V to Vcc + l OV 




^COMMENT: Stresses above those listed under "‘Absolute Maximum Rating** may cause permanent damage to the device. This is a stress 

rating only and functional operation of the device at these or at any other condition above those indicated in the oper- 
ational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods 
may affect device reliability. 


D.C. CHARACTERISTICS Ta = 0°C to 70°C, Vcc = 5 V ± 5% (Unless otherwise specified) 


< 


LOW DATA RETENTION CHARACTERISTICS FOR S5101L, S5101L-3 Ta = O'C to 70°C 


NOTES: [1] For guaranteed low Data Retention @ 2.0V, order should include S5101L or S510IL-3 Numbers. 

RI ^RC “ Cycle Time. 


SYMBOL 

PARAMETER 

LB 

virr 


TEST CONDITIONS 

MIN. 

MAX. 

Vdr 

Vcc for Data Retention 

2.0 


V 

CE2 < 0.2V 

ICCDR 

Data Retention Supply Current 

S5101L 

S5101L-3 


2 

30 

ilk 

pA 

Vex: = VpR 

tp = tp = 20 ns 

tcDR 

Chip Deselect to Data 

Retention Time 

0 


ns 


tR 

Operation Recovery Time 

tRC 


ns 

/ 



SYMBOL 

PARAMETER 

LIMIT 

UNITS 

TEST CONDITIONS 

MIN. 

MAX. 

Ili 

Input Leakage Current 


1 

pA 

ViN = ov to Vcc 

to 

Output Leakage Current 


1 

pA 

CEi=VfflCE2 = VB4 

VouT“0VorVcc 

Icc 

Operating Supply Current 


22 

mA 

Outputs = Open, 

ViN = VjL t o Vcc 

•ecL 

Standby Supply Current 

S5101 

S5101-3 


10 

140 

pA 

pA 

ViN = 0VtoVcc 
except CE 2 < 0.2V 

ViL 

Input Low Voltage 

-0.3 

0.65 

V 


Vffl 

Input High Voltage 

2.2 . 

Vcc 

V 



Output Low Voltage 


0.4 

V 

loL = 2 mA 

Vqh 

Output High Voltage 



V 

Iqh = - 1 mA 


f 
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AMI. 


S5101 1024 BIT (256x4) 
STATIC CMOS RAM 


A.C. CHARACTERISTICS 


T^ = 0°C to 70°C, ~ - 5% (Unless otherwise specified) 


READ CYCLE 



PARAMETER 


Read Cycle Time 


CEl to Output Delay 


CE2 to Output Delay 

Output Disable to 
Enabled Output Delay 


Output Disable To 
Output HI-Z Stage Delay 

CEl To Output H-Z Delay 


CE2 To Output HEZ Delay 


Output Data Valid 
Into Next Cycle 


SS101.1&S51011>1 

LIMITS 



COMMENTS 


CONDITIONS 


OF TEST AND 
A.C. TEST LOAD 


READ CYCLE 




NOTE: THE INDETERMINATE STATE OF THE OUTPUT WILL OCCUR FOR SOME TIME 
PERIOD BETWEEN 0ns AND THE FULL DURATION OF tcpi, AFTER BOTH OD 
AND CEi HAVE GONE LOW. 
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S5101 1024 BIT (256x 4) 
STATIC CMOS RAM 


AMI 


A.C. CHARACTERISTICS FOR WRITE CYCLE - SEPARATE OR COMMON DATA I/O USING OUTPUT DISABLE 

T^ - O'^C to 70°C, = 5V ± 5% (Unless otherwise specified) 

WRITE CYCLE 



SYMBOL 


PARAMETERS 


LIMIT 


MIN. MAX. 


input Capacitance 
Output Capacitance 


TEST CONDITIONS 


ViN = OV, on all Input Pin 
Vo = OV 



— A.C. TEST LOAD 



A.C. CONDITION OF TEST 

Input Levels 0.65 Volt to 2.2 Volt 

Input Rise and Fall 20 ns 

Timing Measurement Reference Level 1 .5 Volt 
















































AMI 


S5101 1024 BIT (256 X 4) 
, STATIC CMOS RAM 


WRITE CYCLE I - FOR SEPARATE OR COMMON DATA I/O 



PRODUCT SELECTION GUIDE 


DEVICE NUMBER 

ACCESS TIME (NS) 

standby CURRENT juA/DEVlCE 

POWERDOWN 
GUARANTEED AT 2.0V 

S5101-3 

650 

140 

NO 

S5101L.3 

650 

140 

YES 

S5101 

650 

10 

NO 

S5101L 

650 

10 

YES 

HBSHi 

450 

140 

NO 

S51011>2 

450 

140 

YES 

S51014 

450 

10 

NO 

SSIOIL-I 

450 

10 

YES -:'- 

S5101.8 

800 

500 

NO 


















































MEMORY 


S5101 1024 BIT (256 x 4) 
STATIC CMOS RAM 


jmi 


A 1024 X 16 BIT (or 2K x 8 or 4K x 4) CMOS READ/WRITE MEMORY 


MM89C97 

OR 

EQUIVALENT 


Vcc 

CE2(A') 1 CE2{B') CE2 (C ) I CE2(D r 


8 LINES 
K 


8 LINES Aq — A 7 ^ 

A0-A7 ) 

> 


—/ 

/ 





TO ALL 
RAMS 


CEI3. 


A3 


LOW Vcc CHIP 
DISABLE 


A^ 

A9 


PE 


A10 


CE 1 OF 4 
DECODER 
LOW 
ENABLE 


CEI 0 xCE^2" 

^EI-i 

CEI2 

CEI3 


A2 


An 


MEMORY ENABLE ME 


O.D. 
10F4 
DECODER 
(NOTE 1) 
HIGH 
ENABLE 


1^ 

C 




NOTE: FOR 4, 8 OR 16 BIT DATA I/O OPERATION TIE 
CE2 TO THE DESIGNATED DECODER OUTPUT. 


O— ►CE2(A') ^1* 
O— CE2(B') 

O— ^CE2(C') 
0~^CE2(D') 

CEIq- 


A'l 


Ab 


L J 


B3 


C3 


B2 


C2 


1/ BV 




C'l 


B'O 


Co 


C3 


D2 


Do 


ORGANIZATION 

CE2 (A ) 

CE2 (B } 

CE2 (C’) 

CE2 (D ) 

IK X 16 BIT 

A' 

A' 

A' 

A' 

2Kx8BIT 

A' 

A’ 

B' 

B' 

4Kx4BIT 

A' 

B' 

C 

D' 


Do D3 D4 D7 Ds D11 012 Dt5 
COMMON DATA I/O 
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Ami 

AMERICAN MICROSYSTEMS, INC 


S6508/S6508A 


1024 X 1 BIT 
STATIC CMOS RAM 


ADVANCED PRODUCTION DESCRIPTION 



BLOCK DIAGRAM 


CSC 

AoC 

AtC 

A 2 C 

AaC 

A 4 C 

DoutC 

GNDC 


TIT" 


i5h 


16 
1 
.14 

isp 


12 

lip 

10 

9 


pvcc 
Pin 
P WE 
A 9 
pAg 
A? 
pAg 
hAg 



PIN/PACKAGE CONFIGURATION 


FEATURES 


Data Retention Power: 1 .OnW/Bit Max. 
Ultra Low Standby Power: SOjuW Max, 
Fast Access Time: 200jus Max. @ lOV 
Low Operating Power: 9mW @ l,MHz/ 
4V to 1 IV Operation 


Completely TTL Compatible . 

Common Separate Data I/O Capability 
Three State Output 

Replaces Intersil IM6508, Harris HM6508 


FUNCTIONAL DESCRIPTION 

The AMI S6508 family of 1024 x 1 bit RAMs offers ultra low 
power dissipation and static operation with a single 4V to 1 IV 
power supply. Either separate or common Data I/O can be 
easily selected to maximize design flexibility. In applications , 
requiring both high speed yet very low power for battery 
augmented non-volatile RAM storage, the S6508 family would 
be an ideal selection. , 
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Address registers included in the device can improve and 
siihplify system performance while reducing memory system 
package count. These internal registers latched on the HIGH to 
LOW transition of the chip select (CS). With CS in the LOW 
state, S6508 family can perform the Read (WE = HIGH) or 
Write (WE = LOW) operations. The address which is written 
into or read out of was stored in the input registers when CS 
wentLOW. 
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AMI 




S6508/S6508A 1024 x 1 BIT 
STATIC CMOS RAM 


jmi. 


CMOS TO CMOS - S6508A/S6508A-1 


ABSOLUTE MAXIMUM RATINGS 



Supply Voltage 

Input or Output Voltage Applied 
Storage Temperature Range . . . 
Operating Temperature Range 
Commercial 

Industrial 


+12.0V 

-0.5V to Vcc+l.OV 
-65®C to +150°C 


. O^'Cto+TO^C 
-40°Cto +85°C 



AC CHARACTERISTICS (Vcc = 5.0V, 10VCL = 50pF, T^ = 25°C) 


SYMBOL 

PARAMETER 

UMIT 

LIMIT 

UNITS 

S6508A-1 

MIN MAX 

S6508A 

MIN MAX 

Tag 

Access Time from CSj 







Vcc = 5V 


200 


350 

ns 


Vcc=10V 


95 


150 

ns 

’^EN . 

Output Enable Time 







Vcc = 5V 


120 


210 

ns 

. 

Vcc=10V 


55 * 


90 

ns 

^IS 

Output Disable Time 







Vcc = 5V 


120 


210 

ns 


Vcc=10V 


55 


90 

ns 

^CSl 

CS J Pulse Width (POS) 







Vcc = 5V 

135 


235 


ns 


Vcc=10V 

65 


95 


ns 

’^csT 

CSj Pulse Width (NEC) 

' 

) 





Vcc = 5V 

200 


350 


ns 


Vcc=10V 

95 


150 


ns 

%P 

Write Pulse Width (NEC) 





/ 


Vcc = 5V 

135 


235 


ns 


Vcc = 10V 

65 


95 


ns 

^ADD 

Address Setup Time 







Vcc = 5V 

5 


10 


ns 


Vcc=10V 

5 


10 


ns 

^ADDH 

Address Hold Time 







Vcc = 5V 

60 


105 


ns 


Vcc=10V 

30 


45 


ns 

^DS 

Data Setup Time 

r 






Vcc = 5V 

135 


235 


ns 


Vcc=10V 

65 


95 


ns 

^PH 

Data Hold Time 







Vcc = 5V ^ 

0 


0 


ns 


Vcc=10V 

0 


0 


ns 
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DC CHARACTERISTICS (Vqq = 4V to 1 IV, = Industrial) 


SYMBOL 

PARAMETER 

LIMIT 

UNITS 

TEST CONDITIONS 

' MIN 

MAX 


Logical “1” Input Voltage 

70%Vcc 


V 



Logical “0” Input Voltage 


20% Vcc 

V 


•iL 

Input Leakage 

-1.0 

1.0 

fxA 

0V<ViN<Vcc 

Vqh 

Logical' r’ Output Voltagp 

Vcc-tH)! 


V 

*OUT ^ ® 

Vql ■ 

Logicar‘0” Output Voltage 


GND+O.Ol 

V 


Iq 

Output Leakage 

-1.0 

1-0 

HA 

0V<Vo<Vcc 

‘cc 

Supply Current S6508A 


500 

fxA 

ViN = Vcc‘ 

*cc 

Supply Current S6508A-1 


100 

IjlA 

ViN = VccV 

•CG 

Supply Current S6508A/S6508A-1 


■3..5’, 

mA 

fc=lMHz 

^IN 

Input Capacitance 

- f ■' ^ ; 

7.0 



Co 

Output Capacitance 


10.0 

pF 



^Devices with data retention guaranteed at V^^=2.0 are available. 


CMOS TO TTL -- S6508/S6508-1 

ABSOLUTE MAXIMUM RATINGS 


< 



AC CHARACTERISTICS = 5.dv ±10%, Cl = SOpF (One TTL Load), T^ = 0°C to +7()°C) 


SYMBOL 

PARAMETER 

LIMIT 

LIMIT 

UNITS 


S6508 

MIN MAX 

Tac 

Access Time from CS j 


300 


460 

ns 

Ten 

Output Enable Time 


180 


285 

ns 

Tdis , 

Output Disable Time 


180 


285 

ns , 

Test 

CSj Pulse Width (POS) 

165 


270 


ns 

Tesi ■ 

CSj Pulse Width (NEC) 

300 


460 


ns 

Twp 

Write Pulse Width (NEC) 

165 


270 


ns 

TaDDS 

Address Setup Time 

: 7 


15 


ns , 

TdS 

Data Setup Time: 

165 


270 


ns 

TpH 

Data.Hold Time , 



0 

! - ' '■ 


ns 
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Supply Voltage, . +8.0V 

Input or Output Voltage Supplied . . . . . . . . GND -0.5V to V(^(^;+0.5V 

Storage Temperature Range .... . . ......... . . . . -65°C to +150°C 

Operating Temperature Range . 

Commercial / • • • 1 . Q°C to +70'^C 

Industrial . . -40°C to +85°C 

































S6508/S6508A 1024 x 1 BIT 
STATIC CMOS RAM 


^1 


DC CHARACTERISTICS = 5.0V ±10%, T^ = O^C to +70^C 


SYMBOL 

PARAMETER 

LIMIT 

UNITS 

TEST CONDITIONS 

MIN 

MAX 

V,H 

Logical ** 1 ” Inputs Voltage 

Vcc-2.0 

0.8 

V 


ViL 

Logical “0” Input Voltage 


0.8 

V 


hL 

Input Leakage . 

«L0 

1,0 

fiA 

0V<Vii^<Vcc 

’^OH2 

Logical “ 1 ” Output Voltage 

Vcc-O.Ol 


V 


^OHl 

Logical “1” Output Voltage 

2.4 . 


. V 

IqH ~ “0.2niA 

''0L2 

Logical “0” Output Voltage 


GND+0.01 

V 


VoLi 

Logical “0” Output Voltage 


0.45 

V 

IqL = 2.0mA 

*0 

Output Leakage 

-1.0 

1.0 

^ 11 A 

0V<Vo<Vcc 

^cc 

Supply Current S6508 


100 

juA 

V,N = Vcc- 

‘cc 

Supply Current S6508-I 


10 

juA 


*CC 

Supply Current S6508/S6508-1 


1.7 

mA 

fc = IMHz 

^IN 

Input Capacitance 


7.0 

pF 


^0 

Output Capacitance 


10.0 

PF 



f Devices with data retention guaranteed at = 2.0V are available. 




V 
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AMERICAN MICROSYSTEMS, INC 


S6810 

128 X8 STATIC 
READ/WRITE MEMORY 


ADVANCED PRODUCT DESCRIPTION 



— 


— 

ADDRESS 

DECODE 

— 




n 



TRI-STATE 


RI-DIRECTtONAt 


TTL SUFFERS 

[y ■ 





— 


WRITE 
E3 (13) 



(1) (24} 

GND Vcc I+5V} 


BLOCK DIAGRAM 




FEATURES 


• 

Grganizedas 128 Bytes of 8 Bits • 

Single 5 -Volt Power Supply 

• 

Static Operation • 

TTL Compatible 

• 

Bi-DirectionaPrhree-State Data Input/Output • 

Maximum Access Time ® 1 .Ojus for S68 1 0 

/ • 

Six Chip Enable Inputs (Four Active Low, Two 

575 ns for S6810-1 


Active High) 



FUNCTIONAL DESCRimON 

The S68I0 is a static 128 x 8 Read/Write Memory de* 
signed and organized to be compatible with the S680O Micro- 
processor. interfacing to the S6810 consists of an 8 Bit Bi- 
directional Data Bus, Seven Address Lines, a sin^ Read/Write 


ABSOLUTE MAXIMUM RATINGS 


Control line, and six Chip Enable lines, four negative and two 
positive. 

For ease of use, the S6810 Is a totally static memory 
requiring no clocks or cell refresh. The S6810 is fabricated 
with N channel silicon gate technology to be fully DTL/TTL 
compatible with only a sln^e +$ volt power ^pply required. 



Supply Voltage Vcc 


-0.3 to +7.0V 

Inpiit Voltage V|n 


-0.3 to ^*7.0V 

Operating Temperature Jlange T A 

a 

0to*f70®C 

Storage Temperature Range Tgtg 


-55to+150^C 












MEMORY 


S3514 


4096 BIT STATIC 

MOS READ ONLY MEMORY 


A^I 


AMERICAN MICROSYSTEMS, INC. 


ADVANCED PRODUCT DESCRIPTION 



• Vdd 
■ Vll (2) 


BLOCK DIAGRAM 


vgg d 

• 

i Vss 

CHIP SELECT, 2 (T 


13 CHIP SELECT 1 

CHIP SELECT 3 [T 


pi CHIP SELECT f>/A9 

lsb oo (T 


21 ) Afl LSB 

0i (T 


^ Al 

02 [£ 

S3514 

2i A2 

03 d 


il A3 

04 [T 


22 ! A4 

05 [? 


iej A5 

06 (io 


a A6 

MSB 07 (22 


ill A7 

Vdd EI 


isj As MSB 


MODECOMTROL (T 

• 

^ Vll 

CHIP SELECT 1 [T 


U VGG 

CHIP SELECT 2 jT 


^ Be viSB 

CHIP SELECT 3/A10 (T 


i B7 

LSB A1 [T 


^ Be 

A2 [b 

S5232 

i3 b6 

A3 [T 


iH B4 

A4 U 


i3 B3 

AS E 


111*82 

A6 E 


^ Bl LSB 

A? QT 


23 A9 MSB* 

vss . O 2 


23 As 


FEATURES 


Static Operation — No Clocks Required 
High-speed -600 ns Typical Access Time 
Bus ORable Outputs — Three States 
Multiple ROM Control — 4 Chip Selects 
Standard Supplies — +5V, OV, -1 2V 
S3514 Replaces FAIRCHILD 3514 
S5232 Replaces National MM 5232 



PIN/PACKAGE CONFIGURATION 
(Available in Pkgs. 2L, IW - see Sec. 1) 


FUNCTIONAL DESCRIPTION 

The AMI S3514 and S5 232 are TTL compatible MOS 
read-only ipemories (ROM) designed to store 4096 bits of 
information by programming One mask pattern. The word and 
bit organizations of these ROMs are either 512 x 8 or 
1024 X 4. Both ROMs have push-pull outputs that can be in 
one of three states: HIGH, LOW or open (unselected state). 
This, plus the programmable Chip Selects, enables the use of 
several ROMs in parallel with no external components. 


650 


Since the ROM is a static device, no clocks are required, 
making these ROMs both versatile and easy to use. 

Low threshold-voltage processing, utilizing AMI’s I^TM 
is used with P-channel, depletion-mode MOS technology to pro- 
vide direct output interfacing with TTL and DTL logic families. 
All inputs are protected to prevent damage from static charge 
accumulation. 

TYPICAL APPLICATIONS 

Code Conversion, Table Lookup, Microprogramming, 
Control Logic. 
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Al/Ull 


S3514/S5232 
4096 STATIC ROM 




Voltage on Any Terminal Relative to Vss (except Vgg)* • • 


.....+ 0.3V to -lOV 

Voltage on Vgg Terminal Relative to Vss • • 


+ 0.3V to -20V 

Operating Temperature Range (Ambient) 


0®Cto-f70®C 

Storage Temperature Range (Ambient). ..... 


-55®C to+ 150°C 



RECOMMENDED OPERATING CONDITIONS 

(0°C<Ta<70°C) 



Parameter 

Min. 

Max. 

Supply Voltage 

+4.75 

+5.25 

Supply Voltage 

0 

0 

Supply Voltage 

-11,4 

-12.6 

Output Load Voltage 

0 

-12.6 

/ Input Voltage, LOW Level 

0 

Vss-4.0 

Input Voltage, HIGH Level 

Vss-1.5 

Vss 

Input Voltage, HIGH Level 

Vss-2.0 

Vss 


Units Notes (Page 5-8) 



ELECTRICAL CHARACTERISTICS 

(Vss = +5.0V ± 5%; Vdd = OV; Vgg = -1 2V ± 5%; Vll = -1 2V ± 5%; 0°C < Ta < 70®C unless noted otherwise) 



C 

c 


tACCESS 

tCS 

tCD 


Parameter 


Supply Current, Vss 
Supply Current, Vgg 


Output Load Resistor 


Input Leakage Current, 

/ Input Current, LOW Level 
Input Current, HIGH Level 


Output Voltage, LOW Level 
Output Voltage, HIGH Level 


Output Leakage Current 


Input Capacitance 
Output Capacitance 


Address to Output Access Time 
Chip Select to Output Delay 
Chip Deselect to Output Delay 



Notes (PUge 5-8) 


Note 5 
Note 5 


Note 7 


Vi = Vss -6.0V. Note 3 
Vl-Vss -4.0V. Note 4 
Vi = Vss -2.0V. Note 4 


IdL=l-6mA 

IOH^-IOQuA 


Outputs disabled 
(Vo==Vss-6V) 


e6 

e6 


Note 8, See Timing 
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NOTES; 1. Not available on S5 23 2 

2. Not available on S35 14 

3. This parameter is for inputs Without active pull-ups (programmable). 


4. This parameter is for inputs with active pull-ups (programmable) for TTL interfaces. As the TTL driver goes to a HIGH level it 
must only provide Vss-2.0V (this voltage must not be clamped) and the input circuit pulls the output of the TTL device to 
Vss- See Optional Input Pull-up Characteristics. 

5. Inputs at Vsg, outputs unloaded. Vdj) current comes only from the output loads. 

6. VBias - Vss = OV; f = 1 MHz. 

7. This option available only on S5232 with 1024 x 4 organization. For 512x8 organization, Vll “ OV. For 1024 x 4 organiza- 
tion, Vll “ OV if Rll is not programmed in; and Vll ” ~12V ±5%, if RlL is programmed in. See output stage circuit 
options. 

8. Qutputs sinking 1.6mA or sourcing ~100/LtA and total load capacitance = 75pF. i 











AMI 


S3514/S5232 
4096 STATIC ROM 


OUTPUT STAGE CIRCUIT OPTIONS 



OPERATING MODE 


S3514 


Functi(Mi 

512x8 

1024 x4 

Chip Select 0/A9 

1 or 0 

A9 ' 

Chip Select 1 

1 or 0 

1 or 0 

Chip Select 2 

1 or 0 

1 or 0 

Chip Select 3 

1 or 0 

1 or 0 


1 = Most Positive = Hi^ Level Voltage 


512x8: Chip Select 0/A9 operates as Chip Select 0. 


1024 x4: *A9 — Low enables odd outputs (Oi, O 3 , O 5 , 

07 ) 

A9 - High enables even outputs (Oq, O 2 , O 4 , 

06 ) 


S5232 


Function 

512x8 

1024x4 

Mode Control 

1 

0 

Chip Select 1 

1 or 0 

1 or 0 

Chip Select 2 

1 or 0 

1 or 0 

Chip Select 3/A 10 

1 or 0 

address 

AIO 


1 = Most Positive = Higli Level Voltage 


512x8: Mode Control — High 

Chip Select 3/A 10 operates as Chip Select 3. 

1024 X 4. Mode Control ~ Low 

*A 10 - High enables even outputs (B 2 , B 4 , B 6 , 
Bg) 

AlO - Low enables odd outputs (Bi, B 3 , B 5 , 

B7) 


*See note 9 on the following page. 


*See note 9 on the following page. 


Chip Selects: Four programmable chip selects provide control Chip Selects: Three programmable chip selects provide con- 

over 16-S3514 ROMS with no external de- trol over 8-S5232 ROMs with no external 

coding. decoding. 


AMI ROM PUNCHED-CARD COOING FORM AT^ 


First Card 


First Card 


Cols. 

Information Field 

Cols. 

Information Field 

1-30 

Customer 

1-30 

Customer 

31-50 

Customer Part Number 

31-50 

Customer Part Number 

60-72 

AMI Part Number 2 

60-72 

AMI Part Number 2 

Second Card 

Second Card 

1 

Organization^ 

1 

Organization® 

3 

csJ/a| " 

3 

CS 3 /A 1 Q 

5 

CS34 

5 

CS24 

7 

CS24 

7 

CSl4 

9 

CSl4 

9 

Active Pull-ups® ' 

11 

Active Pull-ups® ; 

11 

Series resistor to Vll^ 
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S3514/S5232 
4096 STATIC ROM 


/mi 


AMI ROM PUNCHED-CARD CODING FORMAT (Cbnt.) 


Data Cards/5 12x8 Organization 


Decimal Address 

Output 07 — OO (MSB thru LSB) 

7 

Octal Equivalent of output data 


Data Cards/512 x 8 Organization 

1—4 Decimal Address 

6— 1 3 Output B8-B 1 (MSB thru LSB) 

15—17 Octal Equivalent of output data^ 


Data Cards/ 1024 x 4 Organization 

1-4 Decimal Address (0- 1 022) even addresses 

6-9 Output (MSB-LSB) 

11 — 12 Octal Equivalent of output data^ 

50-53 Decimal A<i^iress (1-1 023) odd addresses 

55-58 Output (MSB-LSB) 

60-61 


Octal Equivalent of output data 


Data Cards/ 1024 x 4 Organization 

1 —4 Decimal Address (0— 1 022) even addresses 
6-9 Output (MSB-LSB) 

11—12 Octal Equivalent of outpiTt data^ 

50-53 Decimal Address (1-1 023) odd addresses 

55-58 Output (MSB-LSB) 

60—61 Octal Equivalent of output data^ 


NOTES: 1. Positive logic formats accepted only. , 

2. Assigned by Marketing Department; may be left blank. 

3. A “0” indicates 5 1 2 X 8; a “1” indicates 1024 x 4. ^ 

4. A “0” indicates the chip is enabled by a logic 0, a “1” indicates it is enabled by a logic 1, and a “2** indicates a “Don’t Care** condition. 

5. A “1** indicates active pull-ups; a “0** indicates no pull-ups. 

6. A “0” indicates an internal resistor, a “1” indicates no internal resistor. Available only with 1024 k 4 organisation. 

7. The octal parity check is created by breaking up the output word into groups of three from right to left and creating a base 8 (octal) 
number in place of these groups. For example the output word 10011110 would be separated into groups 10/01 1/1 10 and the resulting 
octal equivalent number is 236. 

3. For 1024 x 4 organization, CSO/A9 input acts as A9 address. A9 LOW enables odd outputs; A9 HIGH enables even outputs. 

For this case, a “0** is required in this field. However, if it is required that A9 HIGH should enable odd outputs and A9 LOW should 

enable even outputs, a “1** may be punched in this field. 

9. For 1024 x 4 organization, CS3/A10 acts as AlO address. AlO LOW enables odd outputs; and AlO HIGH enables even outputs. 

For this case, a “0** is required in this field. However,- if it is required that AlO HIGH should enable odd outputs and AlO LOW should 

enable even outputs, a “1** may be punched in this field. 


TYPICAL APPLICATION 



♦For applications where Vqq is connected to where low power dissipation is required on outputs and where a constant external resistance 
is preferred, the internal resistor can be programmed out and an external 68012 resistor can be connected as shown. 
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S5204A 


512X8 BIT 
ERASABLE AND 

ELECTRICALLY REPROGRAMMABLE 
READ ONLY MEMORY 


AMERICAN microsystems: INC 


ADVANCED PRODUCT DESCRIPTION 




FEATURES 

• 

On-Board Programmability 

• Ultraviolet Light Erasable - Less than 10 Mirlutes 

• 

Fast Access Time - 750 ns Max. 

• Static Operation - No Clocks Required 

• 

High Speed Programming - Less than 1 Minute for 

• Three-State Data I/O 


all 4096 Bits 

• Standard Power Supplies +5V and -12V 

• 

Programmed with R/W, CS and VppQQ Pins 

• Mature P-Chan Process 

• 

Completely TTL Compatible - Excluding the 



VpROGPin 



FUNCTIONAL DESCRIPTION 

The S5204A is a high speed, static, 512x8 bit, erasable and 
electrically programmable read only memory designed for use 
in bus-organized systems. Both input and output are TTL com- 
patable during both read and write modes. Packaged in a 24 
pin hermetically sealed dual in-line package the bit pattern can 
be erased by exposing the chip to an ultra-violet light source 


through the transparent lid, after which a new pattern can be 
written. 


TYPICAL APPLICATIONS 

• Random Logic Replacement 

• Programmable Waveforms 

• Character Generation 

• Electronic Keyboards 


ROM Program Debugging 
Code Translation 
Microprograrhming 
Look-up Tables 


ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vs 3 except the Vpj^QQ pin . . . . . . . . +0.3 to -20V 

Voltage on the Vpi^QQ pin relative to V 55 . • • • • • +0.3 to -60V 

Operating Temperature 0®Cto+70°C 

Storage Temperature (programmed) -55^C to +85°C 

Storage Temperature (unprogrammed) . . ... . . . . . -55^Ctol50°C 

NOTE: This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields, however, 
it is advised that normal precautions be taken to avoid application of any voltage higher than maximum rafed voltages to 
this high -impedance circuit. 
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S5204A 

REPROGRAMMABLE READ ONLY MEMORY 


AAil 


DC (STATIC) CHARACTERISTICS (Vcc = +5.0V ± 5%. Vgg = -12.0V ± 5% T^ = 0 - 70“C unless otherwise note4). 



SYMBOL 

CHARACTERISTIC 

MIN 

MAX 

UNIT 

ViL 

INPUT VOLTAGE LOW 


0.8 

V 

V,H 

INPUT VOLTAGE HIGH 

Vcc -2.25 

Vcc +.3 

V 

VoL 

OUTPUT VOLTAGE LOW 
IOL“l-6ma 


0.4 

V 

VqH 

OUTPUT VOLTAGE HIGH 
lOH = 40 ^ 

2.4 


V 

•li , 

INPUT LEAKAGE CURRENT 


10 

Ma 

•lo 

OUTPUT LEAKAGE CURRENT 

CS = 5V 


20 


•gg 

Vgg SUPPLY CURRENT 

/ 

45 

ma 

•cc 

Vcc SUPPLY CURRENT 


50 

( ma 

Pd 

POWER DISSIPATION 


750 

mw 


NOTE: Program input Vpj^OQ may be tied to during the Read. 

AC (DYNAMIC) CHARACTERISTICS (Loading is as shown in figure 1 unless otherwise noted). 


SYMBOL 

CHARACTERISTIC 

Tacc 

ACCESS TIME 

TCO 

CHIP SELECT TO 

OUTPUT DELAY 

Tdd 

CHIP DESELECT TO 
OUTPUT DELAY 



MAX 

UNIT 

750 

ns 

400 

ns 


ns 


PROGRAM CHARACTERISTICS (R/W Gnj, Program pulse rise and fall time ( 10% to 90%) are both at 1/Ks max). 


symbol 



^'PROG 

•prog 

TWS 

Twh 

Trs 


CHARACTERISTICS 

MIN 

MAX 

UNIT 

ADDRESS SET UP TIME 

10 


/us 

CHIP SELECT SET UP TIME 

10 

- 

MS 

DATA SET UP TIME 

10 


MS 

ADDRESS HOLD TIME 

10 



CHIP SELECT HOLD TIME 

10 


MS 

DATA HOLD TIME 

10 


MS 

PROGRAM PULSE WIDTH 

3 

5 

ms 

LOW 




PROGRAM PULSE WIDTH 

500 


MS 

HIGH 



- 

PROGRAM AMPLITUDE 

-55 

-50 

V 

PROGRAM CURRENT 


35 

ma 

WRITE SET UP TIME 

10 


MS 

WRITE HOLD TIME 

1 5 


MS 

READ SET UP TIME 

10 


Ms^ 
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S5204A 

REPROGRAMMABLE READ ONLY MEMORY 


INTERFACE DESCRIPTION 


Pin 

Label 

Function 

(15) 

DO 

Data Lines - with the R/W line selected for Read (Vjh), the Data Line (DO through 07) 

(16) 

D1 

are set to reflect the contents of the selected memory location. When the R/W line is set 

(17) 

D2 

for Write (Vij^), the Data Lines are stored at the addressed location of the 5204A when 

(18) 

D3 

VpROG is present. The Data Bus output drivers are three-state devices that remain in the 

(19) 

D4 

high impedance (ofO state whenever CS is in the Vjh state or when R/W is in the V[L 

(20) 

D5 

state. 

(21) 

D6 


(22) 

D7 

Read/Write - When this input line is set to VjH, the clevice is in the Write mode, a low (Vjl) 
signal puts it into the Read mode. 

(2) 

R/W 

(3) 

CS 

Chip Select - This input line must be set to V|l for a Read or Write operation to be per- 
formed. When it is High (Vr|) the output data bus is set to a high-impedance three-state 
condition. 

(4) 

VpROG 

Program - In the Write mode, a SOVolt programming pulse at this input causes the data at 
the Data Lines to be stored in the selected address location. This pin should be tied to V^c 
for normal Read operations. 

(5) 

AO 

Address Lines - These lines select the 8 bit word in memory for Read or AVrite operation. 

(6) 

A1 


(7) 

A2 


(8) 

A3 


(9) 

A4 


(10) 

AS 


(11) 

A6 


(13) 

A7 


(14) 

A8 



CONTROL FUNCTION TRUTH TABLE 


CS 

R/W 

''prog 

MODE 

OUTPUTS 

0 

1 

''prog 


Active Data Inputs 

0 

0 

Vcc 


Active 

1 

X 

X 


Floating 


OPERATION of the chip select input as during read operations. 

The arnount of program energy required to insure 
Initially, and after each erasure, all bits of the 5 204 A are memory retention may be defined as a function of the number 

in the LOW state (output 0 volts). Data is stored by selectively of program pulses (N) times the program pulse width (tpw) 

programming a HIGH into the desired Wt locations. The R/W (N x tpw ^ 60 msec). This means if a 3 ms pulse is used, 20 

input (pin 2) is used to select the desired mode of operation. program pulses are required, and if a 5 ms pulse is used 12 

When the R/W input is HIGH the chip is in the write enable program pulses are required. 

mode of operation. The outputs - £>;) are disabled (float- The read operation is accomplished by a LOW at the 

ing) with the corresponding pins becoming^the data inputs. R/W input v^ith the program input connected to Vgs potential. 

The word address is selected in the same manner as in the Read True data (data out = date in) is valid after the address is stable, 

mode. Data to be programmed is presented 8 bits in parallel The CS input will disable (float) the outputs when HIGH to 

and after the address and data are set up a programming pulse allow capability with bus organized systems. 

(Vp = - 50 volts) is applied. VpROG electrically writes the data Erasure is accomplished by exposing the array to a 2537A 

into the memory array. Writing may be inhibited by deselecting ultra-violet light source (such as Ultra-Violet Products, Inc. 

the chip with the CS input at a HIGH during the write cycle. Lamp Model S52 or UVS-54, Turner Designs PROM Eraser, 

This feature allows true “on board” programming in bus Model 30 or equivalent) for a period of 7 to 10 minutes. The 

organized systems where the R/W and VpROG inputs are clear optical lid should be approximately one inch away from 

common and the device to be programmed is selected by- means the lamp tubes. 
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MEMORY 



FIGURE 1 -TEST CONDITIONS FIGURE 2 -READ CYCLE TIMING WAVEFORMS 
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A^I 

AMERICAN MICROSYSTEMS, INC 


S6830 

1024 X 8 
READ ONLY MEMORY 



•Active level defined by the customer. 


BLOCK DIAGRAM 



PIN/PACKAGE configuration 


FEATURES 




Organized as 1024-Bytes of 8 Bits 

Static Operation 

Three-State Data Output 

Four Chip Enable Inputs (Mask Programniiible) 


• Single 5-Volt Power Supply 

• TTL Compatible Input/Output 

• Maximum Access Time = 575 ns 


FUNCTIONAL DESCRIPTION 


The S6830 is a mask programmable read only memory 
organized 1 024 words x 8 bits for application in byte 
GFgpized systems. The S6830 is totally bus compatible with 
the S6800 microprocessor. Interfacing to the ^56830 consists 


of an 8 bit three-state data bus, four mask programmable chip 
selects and ten address lines. 

The S6830 is a totally static memory requiring no 
clocks. Access time is compatible with maximum data rate^ in 
a S6800 microprocessor system. The device operates from a 
single +5 volt pawer supply and is fabricated with N channel 
silicon gate techhology. 



ABSOLUTE MAXIMUM RATINGS (See Note 1) 


Supply Voltage Vcc 
Input Voltage Vin 
Operating Temperature Range Ta 
S torage Temperature Range Tstg 


-0.3 to -fT.OV 
-0.3 to +7.0V 
0to+70°C 
-55 to+150°C 


NOTE: 1. Permanent devibe damage may occur if ABSOLUTE MAXIMUM RATINGS are exceded. Functional operation should be restricted to 
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time couW 
affect device reliability. . ^ 
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S6831/A/B/C 

2048 X 8 

READ ONLY MEMORY 


AMI 


AMERICAN MICROSYSTEMS, INC 


ADVANCED PRODUCT DESCRIPTION 













3STATE 



TTL BUFFER 
















Activ* Itv*! definad by dM cuitomar. 


BLOCK DIAGRAM 



1 


24 

2 


23 

3 


22 

4. 


21 

5 


20 

6 

S6831 

19 

7 


18 

8 


17 

9 


16 

10 


IS 

11 


14 

12 


13 



1 


24 

2 


23 

3 


22 

4 


21 

S 


20 

6 

S683tB 

19 

7 


T8 

8 


17 

9 


16 

10 


15 

11 


14 

12 


13 


1 


24 

2 


23 

3 


22 

4 


21 

6 


' 20 

6 

S6B31C 

19 

7 


18 

8 


17 

9 


16 

10 


15 



14 

i 12 

i 


13 


UUi 



Maximum Access Time = 450 ns @ Cl = 1 30 pF 

• 

The S683 1 B is pinout compatible with the Intel 

• 

Low Power 1 50 mW avg. 


2316B,MC68317 


Organized as 2048-Bytes of 8 Bits 

• 

The S6831C is pinout compatible with the 


Static Operation 


EA4600 

• 

Three-State Data Output 

• 

Single 5 -Volt Power Supply 

• 

• 

3 Chip Enable Inputs (Mask Programmable) 
The S683 1 is pinout similar with the S6830 

The S6831A is pinout compatible with the 
2316A,8316A 

• 

TTL Compatible Input/Output 


FUNCTIONAL DESCRIPTION 

The S6831/A/B/C is a 16,384 bit Read Only Memory 
organized 2K words x 8 bits. This ROM has been designed to 
supply large bit storage, high performance memory for micro- 

ABSOLUTE MAXIMUM RATINGS (See Note 1) 

Supply Voltage Vcc - 0.5 to + 7.0V 

Input Voltage Vjn - 0.5 to + 7.0V 


processors and other demanding applications with simple inter- 
face requirements. The device will operate from a single +5V 
supply and is manufactured with a N-channel silicon gate 
depletion load technology. This device is available in all 
common high density ROM pinouts. 


Supply Voltage Vcc * 0.5 to + 7.0V Operating Temperature Range Ta 0 to + 70 C 

Input Voltage Yin - 0.5 to + 7.0V Storage Temperature Range Tgtg - 55 to + 150°C I 

jiOTE I Permanenf device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to 
RECOMMENDED OPERA TING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could affect 
device reliability. 
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A^l 

AMElilCAN MICROSYSTEMS, INC 


S6834 


512X8 BIT 
ERASEABLE AND 
ELECTRICALLY REPROGRAMMABLE 
READ ONLY MEMORY 



BLOCK DIAGRAM 



# 




FEATURES 

On-Board Programmability 
Fast Access Time — 500 ns Typ. 

Pin Configuration Similar to the S6830 
IK X 8 Bit ROM 

High Speed Programming — Less than 1 Minute for 
all 4096 Bits 

Programmed with R/W, CS and Vpj^QQ Pins 
Completely TTL Compatible - Excluding the 

VpROG Pin 


Ultraviolet Light Erasable — Less than 10 Minutes' 
Static Operation — No Clocks Required 
Three-State Data I/O 
Standard Power Supplies +5V and -^12V 
Mature P-Chan Process 



FUNCTIONAL DESCRIPTION 

The S6834 is a high speed, static, 512 8 bit, eraseable and 

electrically programmable read only memory designed for use 
in bus-organized systems. B6th input and output are TTL com- 
patable during both read and write modes. Packaged in a 24 pin 
hermetically seMed dual in-line package the bit pattern can be 
erased by exposing the chip to an ultra-vidlet light source 
through the transparent lid, after which a new pattern can be 
written. , ^ , 
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TYPICAL APPLICATIONS 

• ROM Program Debugging • 

• Code Translation • 

• Microprogramming • 

• Look-up Tables • 


Random Logic Replacement 
Programmable Waveforms 
Character Generation , 
Electronic Keyboards 
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EVERYTHING YOU NEED TO KNOW 



Since 1936, UNITED TECHNICAL PUBLICATIONS 
has been the leader in electronic product infor- 
mation distribution. Today we are the worlds’ 
largest publisher in the electronics field. 



eem/ELECTRONIC ENGINEERS MASTER 


eem is the source book for detailed product speci- 
fications and where-to-buy information on just 
about everything in electronics. Interested? You 
may be one of the 86,000 engineers, buyers and 
specifiers who qualify annually. Send for a quali- 
fication card today. 


ELECTRONIC PRODUCTS MAGAZINE 


The magazine with more electronic product infor- 
mation than any other publication in the world. 
Every month it features the latest developments 
in electronic products as well as everything that’s 
new In the IC field. So Electronic Products Mag- 
azine functions as a monthly update for both 
eem and IC Master. Interested? Write today for a 
qualification card: 


Patti Foley 

UNITED TECHNICAL PUBLICATIONS, INC. 
645 Stewart Avenue 
Garden City, NY 11530 





oo 






FEM 



□ SINGLE +5V POWER SUPPLY 

□ IK X 4 ORGANIZATION 

□ REPLACES 4 l024x1 STATIC RAMS 

□ COMPLETELY STATIC — 

NO CLOCKS OR REFRESH 

□ 18 PIN PACKAGE 


□ 450 NSEC CYCLE TIME 

□ 250 MW TYPICAL OPERATING POWER 

□ COMMON I/O BUS 

□ TTL compatible I/O 

□ THREE-STATE Outputs 

□ FULLY DECODED CHIP 


BLOCK DIAGRAM 



WRITtMODf RAv 
WHEN HIGH ' 


OUTPUT AC TIVE 
WHEN MIC. H 



Emm SEMI' A Subsidiary of Electronic Memories & Magnetics Corporation * 3883 North 28th Avenue, Phoenix, Arizona 85017 ' • (602) 263-0202 


1C MASTER 1977 


EMM/SEMI 
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RECOMMENDED OPERATING CONDITIONS 

Tam 8 = 0°C to 70°C 


ABSOLUTE MAXIMUM RATINGS 

(See Note 1) (Referenced to GND) 







Paramettr 

Sy^al 


Nom 

Max 

Unit 

Supply Voltage 

Vcc 

4.75 

5.0 

mam 

VOC 

Input High level 

V,H 

mam 

— 

■Q9II 

Vdc 

Input Low Level 

■■ 

mm 

— 

0.8 

Vdc 


DC ELECTRICAL CHARACTERISTICS 

(Full Operating voltage & temperature 
range unless otherwise noted) 


Gliaraeteri$Uc$ 



BB 

MM 

wm 

ConUitions 

input Leakage Current 

■■ 

■a 


+10 


V,N=0.5Vor+5V 

Output Leakage Current 

mm 

BH 

B 

mm 

B9 

Vout = 2.4V , 

Output Voltage High 

'I8II 

mm 

— 

■J9I 

mm 


Output Voltage Low 

w 


— 

0.5 

B 


Power Supply Current 



■a 

75 

B 

Vcc = 5Vi25“C 


Icc 

— 

m 

100 

myi 

MSEBam 


READ CYCLE 


Parameter 

SyariMl 

Min 

Typ 

Max 

Unit 

Cenilitions 

Read Cycle Time 


WM 

T 


mm 

Full 

Operating 
Voltage and 
Temperature 
Range 

Access Time 

dI 

B 

— 

ESI 

imi 

Chip Selection To Output Valid 

IB 



■Bil 

mm 

Data Valid After Address 

mu 

ifiW 

— 

— 

msmi 

Previous Data Valid 

After Chip De-Select 

toHa 

25 

B 


m 


Rating 

Vaiut 

Unit 

Voltage On Any Pin With Respect to GNO 

-0.5 to +7 

VDC 

Power Dissipation 

1.6 (Note 2). 

w 

Operating Ambient Temperature Range 

Oto+70 

BB 

Storage Temperature 

-65 to +150 



This device contains circuitry to protect the inputs against damage due 
to high static voltages or electric fields; however, it is advised that normal 
precautions be taken to avoid application of any voltage higher than 
maximum rated voltages to this high impedance circuit. 

NOTE 1 ; Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than 
recommended or maximum voltages for extended periods of time could 
affect device reliability. NOTE 2: At 25*C ambient. Derate 1 3.5m w/*C. 


4804 TIMING DIAGRAM 




X 


WRITE CYCLE 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

CenfiitiPtts 

Write Cycle Time 

twc 

450 



ns 

Full 

Operating 
Voltage and 
Temperature 
Range 

Address To Write Time 


m 

— 

— 

mm 

Write Pulse Width 


Bl 



miimf 

Write Recovery Time 

tvVR 

B 

— 

— 

mm 

Data Set-Up Time 

tow , 

250 

_ 

— 

m 

Data Hold Time 

mm 

o 



mm 

Output Oisabie From Write 
or Chip Enable 

■ 

B 

B 

125 

Q 


CAPACITANCE 


Parametm 

1212231 

ism 

EB 

EB 

HI 

CondiUons | 

Input Capacitance 

S 

— 

B 

B 

EB 


Output Capacitance 

immm 

— 

E9 

B 

EB 



C 7 


twR 



7777772 


• — 



R/W 

T 7 


L 

lotw® — 


Dout DATA INVALID y 

HIGH IMPEDANCE 

/ 

h ^ 



•\ ! HIGH IMPEDANCE 


Figure2 — WRITE CYCLE 

NOTES: 

1 R/W is high during read cycle. 

2 twp is measured from the latter of CE or R/W 
going low to the earlier of CE or R/W going high. 

3 toTw is measured from R/W going low or 
CE going high, whichever occurs first. 

4 toH & tow are measured from the first of 
CE or R/W going high. 

5 tAw is measured with respect to R/W only. 

6 Capacitive loading to simulate effect of four 
additional outputs plus one TTL Input. 


7 Input pulse levels 0.8 volt to 2.4 volts. 

8 Input rise and fall times .10 nsec. 

9 Input and output timing levels 1.5 volts. 
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PIN CONFIGURATION 
4804A 


7^ 

-^18 

2 

17 

3 

16 

4 

15 

5 

14 

6 

13 

7 

12 

8 

11 

9 

10 


The EMM/SEMI 4804A is a 4096-bit static 
Random Access Memory organized as 1024 
words by 4-bits using N-channel Metal-Gate 
MOS technology. It uses fully DC stable (static) 
circuitry throughout — in both the array and 
the decoding — and therefore requires no 
clocks or refreshing to operate. Data access is 
particularly simple since address setup times 
are not required. The data is read out non- 
destructively and+ras the same polarity as the 
data input. Common input/output pins are 
provided. A separate chip Enable ((2E) lead 
allovys easy selection of an individual package 
when outputs are wire-ored. 

When R/W is high, the data input buffers are 
inhibited to prevent erroneous data from 
getting into the array. As long as R/W remains 
high, the data stored cannot be affected by the 
address, Chip Inabfe, or data I/O voltage levels 
and timing transitions. The block diagram also 
shows data storage cannot be affected by R/W, 
the addresses, nor the I/O ports as Tong as CE is 
high. Either CE or R/W by itself — or in 
conjunction with the other — can prevent 
extraneous writing due to signal transitions. 

Data within the array can only be changed 
during a Write time — defined as the overlap 
of CE low and R/W low. To prevent the loss of 
data, the addresses must be properly ^ 
established during the entire Write time 
plustAw. 

While it is important that the addresses remain 
stable for the entire Write cycle, the data 
inputs are not required to remain stable. 
Appropriate voltage levels will be written into 
the cells as long as the data is stable for tow at 
the end of the Write time. 



OUTPUT 
UNDER TEST 


I SOpF^: 

Yo I 


- 1N3064 
DIODES 


Package Dimensions 



Test Output Load 

*Capacitive loading to simulate 
effect of four additional outputs 
plus one tTL input 



MILLIMETERS 

INCffES 

OIM 

MIN 

MAX 

MtN MAX 

A 

22.61 

23.11 

0.890 0.910 

B 

— 

2.67 

0.105 

C 

0.38 

0.53 

0.015 0.021 

0 

7.06 

7.57 

0.278 0.298 

E 

2.29 

2.79 

O.im 0.110 

F 

0.64 

1.14 

0.025 0.045 

6 

0.20 

0.30 

0.008 0.012 

H 

3.43 

3.94 

0.135 0.155 

J 

7.62 REE 

0.300 REF 


© fC MASTER 1977 


665 


EMM/SEMI 


























EMM/SEMI 




WARNING: 

MOS CIRCUITS ARE SUBJECT TO DAMAGE FROM STATIC DISCHARGE 

Internal static discharge circuits ate provided to minimize part damage due to 
. environmental static electrical charge build-ups. Industry established recommendations 
for handling MOS circuits include: 

1 . Ship and store product in conductive shipping tubes or in conductive foam plastic. 

Never ship or store product in non-conductive plastic containers or non-conductive 
plastic foam material. . 

2. Handle MOS parts only at conductive work stations. 

3. Ground all assembly and repair tools. 


Represented in Your Area By: 

FOR YOUR NEAREST LOCAL CONTACT 
REFER TO THE MANUFACTURERS AND 
DISTRIBUTORS DIRECTORY ON PAGE 1175. 


Emm SEMI 

A Subsidiary of Electronic Memories & Magnetics Corp. 
3883 North 28th Avenue, Phoenix, Arizona 85017 

Telephone: (602) 263-0202 
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1024x4 


SEMI 4104 A 

200 NSEC, STATIC IN/ OUT 

N-MOS RAM 



S’ 




□ 200 NSEC ACCESS, 350 NSEC CYCLE 

□ STATIC -NO REFRESH REQUIRED 

□ TTL COMPATIBLE INPUTS/OUJPUTS 

□ ON CHIP ADDRESS REGISTER 

□ 1Kx4 ORGANIZATION IDEAL FOR 

MICROPROCESSOR APPLICATIONS 


□ LOW OPERATING POWER 450 MW TYP 

□ LOW STANDBY POWER 35 MW TYP 

□ DATA RETENTION MODE, VDD=4V ; VBB=4V 

□ STANDARD 22 PIN DIP 

□ NON-INVERTED DATA OUTPUT 

□ VOLTAGE COMPATIBLE WITH POPULAR 

MICROPROCESSORS 


The SEMI 4104 is an N-Channel MOS 
Random Access Memory, organized as 1024 
words by four bits. It uses a fully static 
memory cell which eliminates the need for 
any refresh or charge pump circuitry. All 
inputs can be driven by standard TTL devices 
and the three state data output can directly 
drive one TTL load of any type. 

The Chip Select input provides for simple 
memory expansion and low system power, by 
putting unselected devices into a high output 
impedance and low power state. For 
additional power savings V^d can be reduced 
significantly, thus allowing data to be 
retained economically under battery power. 
Use of well-established technpidgies and 
conservative design rules, together with a 
100 percent dynamic burn-in program results 
in the high reliability of the 4104 RAM. 

The 41 04 usps the same technology as used 
in the popular SEMI 4402/4200 series of 
STATIC RAM memories that have been in 
production since March 1975. 


BLOCK DIAGRAM 
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Max 

Unit 

12:6 

Vdc 


RECOMMENDED OPERATING CONDITIONS Tam. = 0°C to 70°C 


Symbol 


Output Reference Voltage 


Substrate Voltage 


InputHIgh Level 



Chip Select Low Level 


DC ELECTRICAL CHARACTERISTICS 

(Full Operating Voltage and Temperature Range Unless Otherwise Noted) 


Characteristics 




Input Current 


Conditions 


= 0.5V or 5.0V 


I^kuh^B 


Output “High” Voltage 


Output Current (Unselected) loo 

Supply Current (Selected and bo 

Averaged over one cycle) 

CSW = 200 nsec 
TC = 350 nsec 


o = 2.0mA Fig. 6 


o — 500 Fig. 6 



mA 

it II II II 

mA 

Vdd = +12V 

mA 

Vcc=+5V 

mA 

Vbb=-5V 

mA 

Vcs=12V 



Standby Current 
at Reduced IVoltages 
Voltages Tam, = 70°C 


AC ELECTRICAL CHARACTERISTICS 

(Full Operating Voltage and Temperature Range Unless Otherwise Noted) 

Characteristics Symbol Min Typ Max t 

Chip Select Read Pulse Width Tcsr 200 — — i 

Chip Select Write Pulse Width Tcsw 200 — — i 

Chip Select Rise and Fall Time Tcr, Tcf 


Set Up Time 

Tp 

Access Tlnie 

Ta 

Cycle Time, Tcr = Ccf = 10ns 
(Read or Write) 

Tc 

Data Hold Time 

Th 

Output Recovery Time 

Tor 

Read Recovery Time 

Tcrr 

Write Recovery Time 

Tcwr 



15 

— 

ns 

1 

1 

_ 

__ 

ns 

1 


— 

— 

ns 

2 


Input Capacitance 
(Except Chip Select) 

CiN 

— 

Input Capacitance Chip Select 

Ces 

- 

Output Capacitance 

Co i 

- 



/Vo = 2.7V 
Vcs = 12V 


ABSOLUTE MAXIMUM RATINGS (See Note 1) (Referenced to GNO) 


RatiiiE 


Supply Voltages 


Input & Output Voltages (Except Chip Select) 


Chip Select Input Voltage 


Power Dissipation 




Symbol 

value 

111 

Vdo 

-.5 to +15 

Vdo 

Vcc 

-.5 to +7 

Vdc 

V„ 

+.5 to -7 

Vdc 

BBS 

VB.to+15 

Vdc 

BQSjjjj 

V„to+15 

Vdc 



Storage Temperature Range 


This device contains circuitry to protect the inputs against damage due to high 
static voltages dr electric fields; however, it Is advised that normal precautions 
be taken to avoid application of any voltage higher than maximum rated voltages 
to this high impedance circuit. 

NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 
are exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than rkommended or maximum 
voltages for extended periods of time could affect device reliability. 

NOTE 2: At 25°C ambient, Derate 13.5m w/°C. 


TIMING DIAGRAMS 


R/w\j 



' TP— J 

— TH - 

I 


CS ' ^ 

Tcr — 



tcr - J : TCWR 


Figure 2- 

- Write Cycle 

22 PIN DUAL IN-LINE 

piN 

SYMBOL 

FUNCTION 

,1 

VBB 

Supply Voltage (--5V) 

2 

A1 

Address Input 

3 

AO 

Address Input 

4 

DIDO 

Data Input/ Data Output 

5 

A9 

Address Input 

6 

A8 

Address Input 

7 

A7 

Address Input 

8 

DI/DO 

Data Input/ Data Output 

9 

FT/W 

Read/ Write Input 

10 

VCC 

Supply Voltage |-^5V) 

11 

GND 

Ground 

12 

NC , 

No Internal Connection 

13 

(JS 

s Chip Select Input 

14. 

A2 

Address Input 

.15 

A5 

Address Input 

16 

A6 

Address Input 

17 

DI/DO 

Data Input/Data Output 

18 

DI/DO 

Data Input/ Data Output - 

19 

A4 

Address Input 

20 

A3 

Address Input 

21 

NC 

No Internal Connection 

22 

VDO 

Supply Voltage (-rl2V) 
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12V 



i 


4104 

L - 



^470 




1 I 

4104 


I ' 

CS I — ~”1 
i 4104 


Figure 4 —Typical Chip Select Driver 


< DATA BUSS *> 



Figure 5 — Common Data I/O 



'Capacitance loading to simulate effect of seven 
additional outputs plus one TTl input 

Figure 6 — Output Test Load 



BASIC OPERATION 

The 4096 static bits Of memory are organized as four 
arrays of 32 rows by 32 colufnns. The memory cells are 
loaded or interrogated by simultaneously decoding jhe 
X address AO through A4 for the rows (see Block 
Diagram) and the Y acfdress A5 through A9 for the 
columns. Each column contains a presense amplifier, 
the outputs of which are “OR-ed” and connected to the 
output TTL buffer. This is done in each of the four 1024 
arrays and four separate data Outputs are brought out in 
parallel. Each bit or memory cell is a standard flip flop 
consisting of R1, R2, Q2D, and Q4D with two access 
devices Q1D and Q3D (See Figure 3). The load resistors 
R1 and R2 are 60 megohms typical and connect to the 
VDD supply. Q1D and 03D are used to connect the cell 
to the sense lines whenever the X access line is high. 

In the read mode the cell pulls one of the sense lines 
low from its normally high state. The selected presense 
circuit detects the differential voltage on the sense lines 
and amplifies it. in the write mode one sense line is 
forced low by the presense circuit and the selected cell 
assumes the state of the sense lines. 


CHIP SELECT 

The Chip Select controls the operation of the memory. 
When the Chip Select input is high the input address 
buffers, decoders, sensing circuits and output stages are 
held in the “off” state and power is supplied only to the 
memory elements. When the Chip Select input is pulled 
low, the memory is enabled. The Chip Select negative 
going edge clocks the TTL logic level addresses, R/Vv, 
and data input Into “D” type flip flops, and enables 
the output stages. 


COMMON DATA BUSS 

Four common data I/O lines are provided, one for each 
data bit. Chip Select gates 6n a memory cycle and the 
R/ W input determines whether a READ or a WRITE 
operation is to be performed. The R/ W control also 
determines whether the common data I/O lines are to be 
used in an input or output data mode (Reference Figure 
5). The input R/W signal is latched internally at the 
beginning of the Chip Select pulse and this latched 
signal provides the proper control to the common 
input/output tines during the active portion of the 
memory cycle. At the end pf the Chip Select pulse, the 
output buffers are disabled and the common Input/output 
lines revert to a high Impedance state. This high 
impedance, disabled state allows “wire-or” connections 
to the common data I/O lines. 


DATA OUTPUT 

During a read operation when Chip Select goes low, 
output data will be presented within the specified access 
time and will remain until Chip Select goes high again. 
The output circuit is specified to drive any TTL series 
with gpod noise immunity at a fan-out of 1. Output data 
is non-lnverted with respect to the input data. 




MILLIMETERS 

INCHES 1 

DIM 

MIN 

MAX 

MIN 

MAX 

A 

27.1 

27.8 

1.065 

1.095 

B 

■— 

3.56 

_ 

0.140 

c 

0.38 

0.53 

0.015 

0.023 

D 

8.64 

10.8 

0.340 

0.425 

E 

2.29 

2.79 

0.090 

0.110 

F 

0.51 

1.27 

0:020 

0.050 

G 

0.20 

0.30 

0.008 

0.012 

H 

3.42 

3.93 

0.135 

0.155 

J 

10.2 REF 

. 0.4 

REF 
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SEMI 4200A 

200 NSEC STATIC, TTL IN/OUT 

N-MOS RAM 





FiMy 


□ COMPLETELY STATIC 

□ ACCESS TIME — 200 NSEC 

□ CYCLE TIME — 350 NSEC 

□ TYPICAL OPERATING POWER 

UNDER 450 mw. 

□ TYPICAL STANDBY POWER 

UNDER 35 mw. 



□ DATA RETENTION WITH LOW Vdd 

□ PIN AND VOLTAGE COMPATIBLE WITH 
STANDARD 22 PIN 4K DYNAMIC RAMS 

□ TTL COMPATIBLE THREE-STATE OUTPUTS 

□ FULLY DECODED 

□ ACTIVE LOW CHIP SELECT 


BLOCK DIAGRAM 


ADDRESS 1 ' I ROW I MEMORY 

LATCHES 1 decoder! MATRIX 


The SEMI 4200 is an N-Channel MOS 
Random Access Memory, organized as 4096 
words by one bit. It uses a fully static memory 
cell which eliminates the need for any refresh 
or charge pump circuitry. All inputs can be 
driven by standard TTL devices and the tri-state 
data output can directly drive one TTL load 
of any type. 

The Chip Select input provides for simple 
rriemory expansion and low system power, by 
putting unselected devices into a high output 
impedance and low power state. For additional 
power savings Vdd can be reduced significantly, 
thus allowing data to be retained economically 
under battery power. 

Use of well-established technologies and 
conservative design rules, together with a 
TOO percent dynamic burn-in program results 
in the high reliability of the 4200 RAM. 


Emm SEMI A Subsidiary of Electronic Memories & Magnetics Corporation ■ 3883 North 28th Avenue, Phoenix, Arizona 85017 ■ (602) 263*0202 
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RECOMMENDED OPERATING CONDITJONS 

Tamb “ 0°C to ZO^C 


Parameter 

Symbol 

Min 

Norn 

Max 

Unit 

Supply Voltage 

VcD 

11.4 

12.0 

12.6 

Vdc 

Output Reference Voltage 

Vcc 

4.75 

5.0 

5.25 

Vdc 

Substrate Voltage 

Vb. 

-4.5 

-5 

-5.5 

Vdc 

input High Level 

V.H 

2.4 

— 

5.25 

Vdc 

Input Low Level 

V,L 

-1 

— 

0.7 

Vdc 

Chip Select High Level 

VcH 

8 

12 

15 

Vdc 

Chip Select Low Level 

VcL 

-1 

— 

0.5 

Vdc 


DC ELECTRICAL CHARACTERISTICS 

(Full Operating voltage & temperaturb 
range unless otherwise noted) 


Characteristics 
Input Current 


Chip Select Input Current 


Output “Low” Voltage 


Output “High” Voltage 


Output Current (Unselected) 


Supply Current (Selected and loo 
Averaged over one cycle) 

I CSW = 215 nsec 
TC = 215 nsec 
For Other Conditions, 

See Figure 3 

Supply Current Tamb = 25°C loou 

(Uuselected) t _ 7 Aor' i 

Iamb — /U loou 

Substrate Current Isx 

Reference Supply Current Uf 

standby | = as-C Iods 

Current at 

Reduced Voltages . 

Voltage Tamb = 70°C 


IBBSIIBIISIIIQI 


Conditions 


V.N =0.5Vor 5.0V 
Vcs = 0.5Vorl2V 




+20 

mA 

:Vo = 2.7V,Vcs = +l2V 

50 

mA 

Vdd = +12V 

Vrf = +5V 

Vsx = -5V 

Tamb = 25°C 

5 

mA 

Vdd = +12V 

15 

mA 

Vbf = +5V 

-3 

mA 

Vsx = -5V 

100 

mA 

Vcs = 12V 

2 

mA 

Vcs = 4Vtol5V 

Vdd = 4V 

6 

mA 

y^x=-5V±10% 
Vrf = 0V 



AC ELECTRICAL CHARACTERISTICS 

(Full Operating voltage & temperature 
range unless otherwise noted) 


Characteristics 

Symbol 

Min 

Typ 

Max 

Unit 

Figure 

Chip Select Read Pulse Width 

Tcsr 

200ns 

_ 

— 

ns 

1 

Chip Select Write Pulse Width 

Tcsw 

200ns 


— 

ns 

2 

Chip Select Rise and Fall Time 

Tcr, Tcf 

— ■ 

10 

100 

ns 

1&2 

Set Up Time 

Tp 

0 

— 

— 

ns 

.1&2 

Access Time 

Ta 

_ 

— 

200 

ns 

1 

Cycle Tirrre, Tcr = Tcf = 10ns 
(Read or Write) 

Tc 

350 

— . 


ns 

1&2 

Data Hold Time 

Th 

100 


— 

ns 

m 

Output Recovery Time 

Tor 

10 

15 

— 

ns 

1 

Read Recovery Time 

Tcrr 

125 

— ' 

— ,, 

ns 

1 

Write Recovery Time 

Tcwr 

125 

, — 

— 

ns 

2 


CAPACITANCE 

(Over Full Temperature Range and 
Worst Case Voltage Conditions) 


Characteristics 

Symbol 

Min 

Typ 

Max 

Unit 

Conditions 

Input Capacitance 
(Except Chip Select) 

Cm 

- 

4 

6 

pF 

Vm = 2.4V 

Input Capacitance Chip Select 

Ccs 

— 

6 

10 

PF 

Vcs = 12V or OV 

Output Capacitance 

Co 

— 

6 

8 

pF 

Vo = 2.7V 
Vcs=12V 


ABSOLUTE MAXIMUM RATINGS 

(See Note 1) (Referenced to GND) 


Rating 

Symbol 

Value 

Unit 


VoD 

-.5 to +15 

Vdc 

Supply Voltages 

Vcc 

-.5 to +7 

Vdc 


Vbb 

+.5 to -7 

Vdc 

Input & Output Voltages (Except Chip Select) 

V,, Vo 

Vbb to +15 

Vdc 

Chip Select Input Voltage 

Vcs 

Vbb to +15 

Vdc 

Power Dissipation 

Pd' 

1.6 (Note 2) 

'W 

Operating Ambient Temperature Range 

Tamb 

Oto+70 

°C 

Storage Temperature Range 

_• 

-65 to +150 

'C 


This device contains circuitry to protect the inputs against damage due 
to high static voltages or electric fields; however, it is advised that normal 
precautibns be taken to avoid application of any voltage higher than 
maximum rated voltages to this high impedance circuit. 

NOTE 1 : Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted-to 
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than 
recommended or maximum voltages for extended periods of time could 
affect device reliability. NOTE 2 : At 25°C ambient. Derate 1 3.5m w/*C. 


TIMING DIAGRAMS 



Figure 1 — Read Cycle 



Figure 2 — Write Cycle 



T 

D 

t 

A 



4U 



DIM 

MILLIMETERS 

INCHES I 

MIN 

MAX 

, MIN 

MAX 

A 

27,1 

27.8 

1.065 

1.095 

B 

— ■ 

3.56 


0.140 

C 

.0.38 

0.53 

0.015 

0.023 

D 

8.64 

10.8 

0.340 

0.425 

E 

2.29 

2.79 

0.090 

0.110 

F 

0.51 

1.27 

0.020 

0.050 

G 

0.20 

0.30 

0.008 

0.012 

H 

3.42 

3.93 

0.135 

0.155 

J 

10.2 REF 

0.4 REF 1 
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IDD NORMALIZED 



*Capacitance loading to simulate X 
effect of seven additional outputs 
plus one TTL input 


DEVICE OPERATION 
Basic Operation 

The 4096 static bits of memory organized in an 
array of 64 rows by 64 columns. The memory 
cells are loaded or interrogated by simul- 
taneously decoding the X address Ao through 
As for the rows (see Block Diagram) and the 
Y address As through An for the columns. Each 
column contains a presense amplifier, the 
outputs of which are "OR-ed" and connected 
to the output TTL buffer. Each bit or memory 
cell is a standard flip flop consisting of Ri, R 2 , 
Q2D, and Q4D with two access devices Q1D 
and Q3D (See Figure 4). The load resistors Ri 
and R 2 are 60 megohms typical and connect to 
the Vdd supply. Q1 D and Q3D are used to 
connect the cell to the sense lin^s whenever 
the X access line is high, lii the read mode the 
cells pulls one of the sense lines^low from its 
normally high state. The selected presense 
circuit detects the differential voltage on the 
sense lines and amplifies it. In the write mode 
one sense line is forced low by the presense 
circuit and the selected cell assumes the state 
of the sense lines. 

Chip Select 

The Chip Select controls the operation of the 
memory. When the Chip Select input is high 
the input address buffers, decoders, sensing 
circuits and output stages are held in the ''off" 
state and power is supplied only to the memory 
elements. When the Chip Select inputis 
pulled low, the memory is enabled. The Chip 
Select negative going edge clocks the TTL logic 
level addresses R/W, and data input into "D" 
type flip flops, and enables the output stage. 

Data Output 

While Chip Select Is high, the output Is high 
impedance to allow "wire-or" connections. 
When Chip Select goes low, the output data 
will be presented within the specified access 
time, and will remain until Chip Select goes 
high again. Theoutput data signal is specified 
to drive any TTL series with good noise 
immunity at a fan-out of 1 . Output data is 
inverted with respect to the input data. 


Figure 5. OUTPUT TEST LOAD 


4200 ^ 


7406 ' 

7407 I 

7416 \ 

7417 ICS 


Figure 6. TYPICAL CHIP SELECT DRIVER 


22 PIN DUAL IN-LINE 

PIN ' VSYMBOL FUNCTION 

1 Vsx Supply Voltage ( — 5V) 

2 A? Address Input 

3 Aio Address Input 

4 Am Address Input 

5 N/C 

^ r)i , Data In 

7 Data Out 

8 Ao Address Input 

9 A) Address Input 

10 Aa Address Input 

11 Vrf Suppl y Voltage (SV) 

12 R7W Rcacl/Write Input 

13 A 3 Address Input 

14 A 4 Address Input 

15 As Address Input 

16 I^C ■ 

17 CS , Chip Select 

18 Vdd Supply Voltage (12V) 

19 Aa Address Input 

• 20 A; Address Input 

21 As Address Input 

22 GND Ground 


22 D GND 
21 nAa 


18 13 Vbp 
17 ZlCS* 


PIN ASSIGNMENT 
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Battery Operation/Power Failure 
Data Retention 

The memory cells {because they are cross 
coupled high impedance static cells) will retain 
data down to Vdd = 4V. 

Input Circuits— liyw Select, Data In and 
Address Input 

The input signal is latched by Chip Select and 
can change after the specified hold time. The 
inputs can be driven from standard TTL open 
collector outputs with pull-up resistors. The 
input does not put any DC loading on the 
TTL driver. 


Read/Write Mode Select 

To WRITE, the^W Input should be high prior 
to Chip Select. To READ, the R7W Input should 
be low prior to Chip Select. When Chip Select 
goes low, R/W is latched into a register. 

Data In 

During a WRITE cycle the Data In (either high 
or low) should be stable prior to Chip Select. 
When Chip Select goes low, Data In is latched 
into a register. 

Address 

Addresses should be stable prior to Chip Select. 
When Chip Select goes low all addresses are 
latched into an Address Register. 


WARNING: 

MOS CIRCUITS ARE SUBJECT TO DAMAGE FROM STATIC DISCHARGE 

Internal static discharge circuits are provided to minimize part damage due to 
environmental static electrical charge build-ups. Industry established recommendations 
for handling MOS circuits include: 

1 . Ship and store product in conductive shipping tubes or In conductive foam plastic. 
Never ship or store product in non-conductive plastic containers or non-conductive 
plastic foam material. 

2. Handle MOS parts only at conductive workstations. 

3. Ground all assembly and repair tools. 


Represented in Your Area By: 


FOR YOUR NEAREST LOCAL CONTACT 
REFER TO THE MANUFACTURERS AND 
DISTRIBUTORS DIRECTORY ON PAGE 1175. 


Emm SEMI 

A Subsidiary of Electronic Memories & Magnetics Corp. 
3883 North 28th Avenue, Phoenix, Arizona 85017 

Telephone: (602) 263-0202 
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SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 


HM-6S01 


2Se X 4 CMOS 0AM 



FEATURES 


• Organized 256 X 4 

• Low Power Standby - 50 nW/Bit 

• Low Power 0 peration - 1 5 /i W/Bit ( 1 Mhz) 

• Data Retention at 2.0 Volts, Standard 

• TTL Compatible In/Out 

• Three-State Output 

• High Output Drive 

• Latched Outputs 


DESCRIPTION 


• Address Register on Chip 

• Fast Access Time - 285 nsec 

• High Noise Immunity 

• M il i tary Temperature Range 

• Industrial Temperature Range 

• Dual-In-Line Package 
a Flat Pack 

• Common Pinout 


The HM-650T is a self-aligned silicon gate CMOS 256 x 4 RAM using syn- 
chronous circuit techniques to achieve high performance with low active as 
well as low standby power. 

The CE input is used to synchronously latch addresses into buffers and to 
latch the outputs; CE and CS are used to enable data inputs and Read/Write 
operations. Either 00 or CS can be used to insure that the outputs are in a 
high impedance state for unselected devices, which allows convenient memory 
array expansion. 

Split inputs and outputs avoid the multiplexing and demultiplexing of input/ 
output data and permits greater flexibility in timing on data busses. However, 
the inputs and outputs can be tied together if 00 is used. This unit can re- 
place the Intel 5101 if Pin 19 (IntePs CS1) undergoes a high-to-low transition 
after each address change. The benefits of using an HM-6501 include fast 
access time and lower operating power consumption. 

Data is retained at values of Vqc es low as 2,0 V over temperature, which 
allows great flexibilty in designs for applications using battery backup for 
*'non-volitility.'' 


FUNCTIONAl DIAGRAM 



Harris/ Sem iconductor 
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SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 


HM-6551 


256 X 4 CMOS RAM 


FEATURES 

• Organized 256 x 4 

•Address Register on Chip 

• Low Power Standby - 50 nW/Bit 

• CS 2 Register on Chip 

• Low Power Operation - 15 juW/Bit (1 Mhz) 

• Fast Access Time - 285 nsec 

• Data Retention at 2.0 VoUs, Standard 

• High Noise Immunity 

•TTL Compatible In/Out 

• Military Temperature Range 

•Three-State Output 

•Industrial Temperature Range 

• High Output Drive 

• Dual-ln-Line Package 

• Latched Outputs 

• Flat Pack 

• Optimized for Microprocessor Use 


DESCRIPTION 


TRUTH TABLE 



WRITE 0: OUTPUTS r>HI-Z 
WRITE 1; OUTPUTS"»HI-Z 
,REA0 DATA 

CHIP DISABLED: OUTPUTS 4HI-Z 
CHIP DISABLED; OUTPUTS •►Hl-Z 
CHIP DISABLED; OUTPUTS-fHI-Z 
OUTPUTS LATCHED TO LAST DATA 


PIN OUT/PACKAGES 


The HM-6551 is a setf~atigned siticon gate CMOS 256 x 4 RAM using syn- 
chronous circuit techniques to achieve high performance with low active as 
well as low standby power. 

Read/Write operations are enabled by Cl, CSi, andC$?. The high impedance 
state of the data_ outputs is controlled by both CSt and CS 2 , and the outputs 
are latched by CE. These features permit easy memory array expansion. 

CE is used to latch addresses and CS 2 into the device so that these signals 
need only be valid for a relatively short part of the cycle. This is a conveni- 
ence in many microprocessor-related and other small memory applications. 

Separate data inputs and outputs avoid the multiplexing and demultiplexing 
of inputs/outputs and permit greater flexibility in timing on data busses. 
However, the inputs and outputs can be tied together because the R^ con- 
trols the input and output paths. 

Data is retained at values of Vqc as low as 2.0V over temperature, which 
allows great flexibility in designs for applications using battery backup for 
''non-volitility.*' 

FUNCTIONAL DIAGRAM 



22 LEAD D.I.P. 


22 21 20 19 18 17 16 IS 14 13 12 




2 3 4 5 6 7 8 9 10 11 





OREf. .020t.003TYP lOOtOMIYP. 


22 LEAD FLAT PACK 



|— .376 1.020— ---.2 


1. All diniffisioni tn incht$. 

2. All dimcniioni 1.010 unittt 
othtfwiw ibown. 
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iJj HARRIS 

HM-6561 

1 ■■ ■ 

A DIVISION OF HARRIS COnPORATION 

' ' , ■ ■ / 

256 X 4 CMOS RAM 


FEATURES 


• Organized 256 x 4 • Common f/0 

• Low Power Standby - 50 nW/Bit • Address Register on Chip 

• Low Power Operation - 15jLtW/Bit (1 MHz) • Fast Access Time - 285 nsec 

• Djita Retention ^t 2.0 Volts, Standard • High Noise Immunity 

• TTL Compatible In/Out • Military Temperature Range 

• Three-State Output •Industrial Temperature Range 

• High Output Drive •Dual-ln+Line Package 

• Optimized for Microprocessor Use • Flat Pack 


PINOUT 



DESCRIPTION 


TRUTH TABLE 


The HM>6561 is a self-aligned silicon gate CMOS 256 x 4 RAM using synchron- 
ous techniques to achieve high performance with low active as well as low standby 
power. 

Read/Write operations are enabled by CE, CS1 _and CS2. The high impedance 
state of the data outputs is controlled by both CS1 and CS2, and the outputs are 
latched by CE.. These features permit easy memory array expansion. CE is 
used to latch addresses into the device so that addresses need only be valid for a 
relatively short part of the cycle. 

Common data inputs and outputs make it convenient to interface to the I/O 
busses used in microprocessor and other small memory applications. 

Data is retained at values of V^c as low as 2.0 Volts over temperatures, which 
allows great flexibility in designs for applications using battery backup for 
"non-volitility." 


CE CS1 CS2 



WRITE 0; I/O -►HiZ 
H I WRITE 1;l/0-HiZ 
READ DATA 

CHIP DISABLED; I/O -‘HiZ 
CHIP DISABLED; I/O -HiZ 
CHIP DISABLED; I/O ->HiZ 
OUTPUT LATCHED TO LAST 
DATA 


PACKAGING 


FUNCTIONAL DIAGRAM 



|— .4751.015— j 



18 LEAD DJ.P. 


I, .320 


' “5® ^ I' ’®® -HK.ok 

MAX - ; , 1/ i ( 

— —.300— I 


18 LEAD FLAT PACK 


PIN ONE INDICATOR SEATING PLANE 
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FEATURES 


• Organized 256 x 4 

• Low Power Standby - 50 nW/Bit 

• Low Power Operation - 15/LiW/Bit 

(IMHz) 

• Data Retention at 2.0 Volts Standard 

• TTL Compatible In/Out 

• Three-State Output 

• High Output Drive 

• Common Data t/0 


DESCRIPTION 


• Minimum Package Size 

for High Density 

• Output Disabled by CE 

• Fast Access Time - 285 nsec 

• High Noise Immunity 

• Military Temperature Range 

• Industrial Temperature Range 

• Dual-ln-Line Package 

• Flat Pack 


The HM-6562 is a self-aligned silicon gate CMOS 256 x 4 RAM using syn- 
chronous circuit techniques to accomplish high performance with low 
active as well as low standby power. 

Data inputs and outputs are enabled by Cl, which permits convenient 
memory array expansion. The addresses are latched Into the device by CE, 
allowing the addresses to be valid for only a short part of the cycle. Out- 
puts are disabled when CE is high. 

Common data inputs and data outputs make it convenient to interface to 
the I/O busses used In microprocessor and similar applications. 

Data is retained at values of Vqq as low as 2.0 Volts over temperature, 
vidiich allows great flexibility in designs for applications using battery 
backup for "non-volitility. 


FUNCTIONAL DIAGRAM 


Ao A|A2 A3A4 



PINOUT 



TRUTH TABLE 



PACKAGING 



soot. DO* 

•- .475± .(»5-w 



16 LEAD D.LP. 

- 

^ 


I 

U- 


PIN ONE 

INDICATOR 




ii 


nil 

1 ? 

ij ^ ItZOMAX. 


mmm 



NOTES: 

1, 1 All dimensions In inches. 

2.. ' All dimensions t .010 unless 
otherwise specified. 
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FEATURES 


TRUTH TABLE 


• ORGANIZED 1024x1 

• LOW POWER STANDBY - SOnW/BIT 

• LOW POWER OPERATION - 15/iW/BITj|1MHz) 

• DATA RETENTION AT 2.0 VOLTS 

• TTL COMPATIBLE IN/OUT 

• THREE-STATE OUTPUT 

• HIGH OUTPUT DRIVE -2 TTL LOADS 


ADDRESS REGISTER ON CHIP 
FAST ACCESS TIME - 290ns 
HIGH NOISE IMMUNITY 
MILITARY TEMPERATURE RANGE 
INDUSTRIAL TEMPERATORE RANGE 
DUAL IN-LINE PACKAGE 
FLAT PACK 


HM-6508 



WRITE 0; 00-^Hl-Z 
WRITE 1; DO — Hl-Z 
READ DATA 

CHIP DISABLED: DO -»HI-Z 



DESCRIPTION 


The Harris HM-6508 and HM-6518 RAM's use complementary MOS technology, with 
self^aligned silicon gates. This technology gives a very high performance memory with 
'the least possible power consumption. The low power aspects of this device have been 
enhanced through the use of a synchronous circuit design which consumes ho DC power 
when the memory is static, in either the active or standby condition. While power is 
normally the domain of CMOS, the input and output buffers Interface efficiently with 
all TTL logic families, and the single S Volt power supply assures complete system 
compatibility. i 

Three-state output buffers, and a chip-enable pin; allow both versions to be efficiently 
expanded in bus oriented systems. Further, on the 18 pin HM-6518, the latched output 
is controlled by two additional chip-select pins. This latch allows pipe-lining where 
speed is paramount, or the use of e common address and I/O bus where wiring density is 
paramount. Our memory design assures that the absolute minimum is required in support 
logic. 

Data retention is guaranteed at 2.0V Vcq for all units. 



WRITE 0; OUTPUTS— Hl-Z 
WRITE 1; OUTPUTS— Hl-Z 
READOATA 

CHIP OISABLEO: OUTPUTS— Hl-Z 
CHIP OISABLEO. OUTPUTS— Hl-Z 
CHIP OISABLEO: OUTPUTS— Hl-Z 
OUTPUTS LATCHED TO LAST DATA 



X»DONTCARE 


PINOUTS 





BLOCK DIAGRAM 


PACKAGING 



16 LEAD D.I.P. 
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SEMICONDUCTOR 

A OlVISiON OF HARRIS CORPORATION 


PRELIMINARY 

\ HM-6610/11 

1024-RIT 

FIELD PROGRAMMABLE CMOS PROM 


FEATURES 

• Fused Link PROM 

• Fully Static Operation 

• Field-Programmable 

• On-Board Programmable 

• Organized 256 X 4 

• Fast Access Time - 450nsec 

• Low Power Standby - BOOjUtw 

• High Noise Immunity 

• Low Power Enabled - 50mw 

* High Reliability 

• CMOS RAM Pinout Except for PE 

* Military Temperature Range 

• TIL Compatible In/Out 

• Industrial Temperature Range 

• Three-State Output - 661 1 

• Dual-ln-Line Package 

• Open Drain Output - 6610 

• High Output Drive 

DESCRIPTION 


PINOUT 


The HM-6610 and HM-661 1 are a part of a fantity of fusible 
link CMOS PROM's, which have open drain and three-state 
outputs respectively. Both devices are static, TTL-compat- 
ibie, and have a TOO/i A standby current over temp, at a 
Vqq of 5 volts. Full mil. temp, range of operation is 
available and 10V nominal operation is available. Chip Select 
(CS) is used to place the device in the standby state and 
also forces the outputs into the high-impedance state when 
it is high. Program Enable (PE) is used only during pro- 
gramming, and may be left open or connected to Vqq in 
the system. Pinout is similar to bipolar PROM's and 256 x 4 
to CMOS RAM's for flexibility in P.C. board layout and 
memory allocation by type. 


FUNCTIONAL DIAGRAM 



PACKAGING 


16 LEAD D.I.P. 


.8001.008- 

.4751.015 



. m ONE 
iNOiCATOR 


b .320 ^1 
MAX.^ 


U.050 -JU.018 - 

MAX. 1.002 



^ Lh ..010 
. 1 .002 


1. All dimensiont in inchn 

2. Alldiminsions^.OIOunlMt 
oth«rwiw shown 


(PROGRAMMING ONLY) 
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SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 


PRELIMINARY 

HM-6312/6312A 

CMOS ROM 
1024 WORD X 12 BIT 


FEATURES 


PINOUT/PACKAGE 


• HM-6100 COMPATIBLE asel (T • jOP 

[T VIEW 

• LOW POWER -TYP.<5.0/iW oeh [T 

STANDBY ■>>‘0 E hm_63,2 

DX1 (T 

• 4- tl VOLTVccOPERATIOW dx2|T 

•highspeed 

•Static OPERATION gno|t 


DESCRIPTION 


The HM-63t2 and HM~B312A are high speed, low power, 
Silicon gate CMOS static ROM's organized 1024 words by 
12 bits. In ail static states these units exhibit the microwatt 
power requirements typical of CMOS. The basic part 
operates at 4 - 7 Volts with a typical 5 Volt 25°C access 
time of 350 ns. Higher operating voltages, 4*11 Volts, 
are available with the A version. Signal polarities and func* 
tions are specified for interfking with the HM-6100 Micro- 
processor. * 


FUNCTIONAL DIAGRAM 


18 LEAD r 
CERAMIC D.I.P. v”p. 



inn ’G®® 

rnH 




V 0® .032 

15® REF 


NOTE; Board drUUng dimensions will equal standard prac- 
tice for ,020 diameter lead. 


OPERATION 


Addresses and data out are multiplexed on 12 lines, DXO - 
0X11. Addresses are loaded into an on chip register by the 
failing edge of CE . Data out, corresponding to the latched 
address, is enabled when CE and OEL are low and OEH 
is high and the decoded state of 0X0 and 0X1 are true. 
The RSEL output defines an area in the 4096 word address- 
ing space dedicated to RAM. It can be programmed by 0X0, 
0X1, 0X2, and 0X3. Thijs output eliminates a four bit 
register and decoder for the high order address bits to select 
RAM. 




Harris/Semiconductor 


















Harris/Semiconductor 


fin HARRIS 

a division of Harris corporation 

HM-76XX 


Bipolar Generic PROM Family 


ORGANIZATIONS 


PACKAGES 


PART 

•OUTPUT 

TOTAL 



WORDS X 

NUMBER 


BITS 

BITS/WORD 

HM-7602 

OC 

256 

32 X 8 

HM-7603 

TS 



HM-7610 

OC 

1024 

256 X 4 

HM-761 1 

TS 



HM-7620 

OC 

2048 

512 X 4 

HM-7621 

TS 

1 


HM-7640 

OC 

4096 

512 X 8 

HM-7641 

TS 



HM-7642 

OC 

4096 

1024 X 4 

HM-7643 

TS 



HM-7644 

APU 




*OC - Open-Collector 
*TS - Three-State 
*APU - Active Pull-Up 


FEATURES 

• Common 0. C. Electrical Characteristics and Programming Procedure 

• Simple, High Sp^ed Programming Procedure (1 Second per 1024 Bits, 
Typical) 

• Expandable - "Open-Collector" or "Three-State" Outputs and Chip 
Enable Inputs 

• Inputs and Outputs TTL Compatible 

► Low Input Current - 400jLiA Logic "0", 40/iA Logic "1" 

► Full Output Drive - 16mA Sink, 2mA Source 

• Fast Access Time - Guaranteed for Worst Case Sequencing, Over 
Commercial and Military Temperature and Voltage Ranges 

• Pin Compatible with Industry Standard PROM's and ROM's 

OESCRIPTION 

The HM-76XX Generic PROM's comprise a completely compatible family hav- 
ing common D.C. electrical characteristics and identical programming require- 
ments. They are fully decoded, high speed, field programmable ROM's and are 
Available in all commonly used organizations, with both open-collector and 
three-state outputs. All bits are manufactured storing a logical "1" (outputs 
high), and can be selectively programmed for a logical "0" (outputs low.) 

The nichrome fuse technology is the same as is used in the JAN approved MIL 
38510/201 PROM and in all other Harris PROM's. 

The field programmable PROM can be custom programmed to any pattern using 
a simple programming procedure. Schottky Bipolar circuitry provides fast ac- 
cess time, and features temperature and voltage compensation to minimize 
access time variations. 

All pinouts are compatible to industry standard PROM's and ROM's. 

In addition to the conventional storage array, extra test rows and columns are 
included to assure high programmability, and guarantee parametric and A.C. 
performance.^ Fuses in these test rows and columns are blown prior to ship- 
ment. 


HM-7602/7603, HM-7610/7611 
HM-7620/762r 



-.760 -| 


— .300 — 
|-i-.270 


-Tr rnr—- T~ -/ 

.100 oioVooa 125 


HM-7640/7641 

nnnnnnnnnnnn 
1 121110 9 8 7 6 5 4 3 2 1 


(^^ioTCH 24 LEAD D.I.P.* 

13141516171819202122232* I 

' UUUUUUUOUOUU 

.600 — 

I .220 MAX. 

.a h— 

HM-7642/7643 

.n n n n n n n n n. „ . 

V , 1 6 5 « 3 3 V 18 LEAD D.I.P.* 

j^lNOEX 

10 11 12 13 14 15 16 17 18 1 NOTCH 



j■►.240/.295•-| 


I I. • JW 

100 TYP. 0®-15® .010 

T.002 


HM-7644 

16 LEAD D.I.P.* 

, 1'^ INDEX 

9 10 11 12 13 14 15 lej notch 


— I •■.240/.295-| 

fR 

p -/U 1 

TYP. 0«-15» .010 too: 


1. ALL DIMENSIONS IN INCHES. 

2. ALL DIMENSIONS t.OlO UNLESS 
OTHERWISE SHOWN. 

*Also Available 
in Flatpacks 
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iny Silicon Gate MOS 2115, 2125 


HIGH SPEED STATIC 1024 BIT RAM 

■ Access Time (2115-2/2125-2): 60ns Typical 

■ Fully Pin Compatible to 93415 ■ Single +5V Supply 

(2115) and 93425 (2125) ■ Uncommitted Collector (2115) 

■ Low Operating Power Dissipation: and Three-State (2125) Output 

Typical 0.2mW/bit (2115L, 2125L) 

The Intel® 2115 and 2 1 25 family are fully static read/write random access memories organized as 1 024 words by 1 
bit. These RAMs are designed for buffer control storage and high performance main memory applications. TheV are 
compatible with TTL logic families in all respects: inputs, output, and a single +5V supply. Both uncommitted 
collector and three state output are available^ 


PIN CONFIGURATION LOGIC SYMBOL 


cs d,m we 

1 IS 14 { 


cs Cl 

1 

16 

Z^cc 

Aq 

1 IS 14 

2 

^)CZ 

2 

15 

ZD^in 



3 

MZ 

3 

14 

1 WE 

A2 

4 





A3 

5 


4 

13 

ZA 

A4 — 

6 

AaC 

5 

12 

13*8 

As^ 

9 

A4CZ 

6 

11 

ZAt 

Ag 

10 





A? 

11 

apUT CZ 

7 

10 

ZAc 

Ag 

12 

gndI 

8 

9 

ZA8 

Ag-- 

13 

7 


V^c » PJN 16 > 

GND « PIN 8 


2115,2125 FAMfLY 



2115, 

2125 

2115-2 

21252 

2115L, 

2125L 

Typ. Taa (ns) 

70 

60 

75 

Typ. Ij.^ (mA) 

75 

100 

50 


D.C. Characteristics vcc - 5 v ±5%, Ta - o°c to 75 °c 


Symbol 

Test 

Min. 

Typ. 

Max. 

Unit 

Conditions 

Vou 

2115, 2t15LOutput Low Voltage 




V 

Iql ~ ^ 2mA 

'^OL2 

2115“ 2, 2125-2 Output Low Voltage 



■S9 

V 

Iql “ 16mA 

'^OL3 

2125, 2125LOutput Low Voltage 



Ksa 

V 

Iql = 7mA 

V,H 

Input High Voitage 

2.1 



V 


V|L 

Input Low Voltage i 




V 


•iL 

Input Low Current 



KSi 

pA 

Vcc=Max.,V,fsj=0.4V 

l|H 

Input High Current 


1 

40 

^lA 

Vcc=Max.,V|N-4.5V 

•CEX 

2115 Family Output Leakage Current 


Hi 

100 

juA 

Vcc=Max.,VouT=4.5V 

llOFF 1 

21 25 Family Output Current (High 2) 


Hi 

50 

M 

Vcc=Max., Vout=0.5V/2.4 V 


21 25 Family Current Short Circuit to 
Ground 


■ 

-100 

1 

mA 

Vcc=4.5V 

Vqh 

2125 Family Odtput High Voltage 

ma 



V 

loH=-3.2mA 

•CCL 

211 5L, 21 25L Power Supply Current 

1 

50 

"65 

mA 

All Inputs Grounded, Output 

Open 

*CC1 

2115, 2125 Power Supply Currerrt 


75 

100 ^ 

mA 

All Inputs Grounded, 

Output Open 

'CC2 

2115-2, 2125-2 Power Supply Current 

1 

— j 


125 

mA 

All Inputs GroundefI, Output Open 


Notes: 

1 . The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two 
minute warrn-up. Typical thermal resistance values of the package at maximum temperature are: 

djA (@ ^^PMairTlow)* 45‘^CW djA (still air) * a0°C/W 6jc-25'*C/W. 

2 , Duration of short circuit current should not exceed 1 second. 
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SILICON GATE MOS 2115, 2125 

2115 Family A.C. Characteristics'’’ vcc = bv ±5%. Ta = o°cto 75°c 

READ CYCLE 


Symbol 

Test 

2115 

Limits 

Min. Typ. Max. 

2115-2 

Limits 

Min. Typ. Max. 

2115L 

Limits 

Min. Typ. Max. 

Units 

tACS 

Chip Select Time 

5 45 

5 40 

5 50 

ns 

tRCS 

Chip Select Recovery Time 

40 

40 

40 

ns 

tAA 

Address Access Time 

70 90 

60 70 

75 95 

ns 

tOH 

Previous Read Data Valid After 
Change of Address 

10 

10 

ip 

ns 


WRITE CYCLE 


Symbol 

Test 

Min. Typ. Max. 

Min. Typ. Max. 

Min. Typ. Max. 

Units 

tws 

Write Enable Time 

40 

40 

40 

ns 

fWR 

Write Recovery Time 

5 45 

5 45 

5 50 

ns 


Write Pulse Width 
Data Set-Up Time Prior to Write 
Data Hold Time After^Write 
Address Set-Up Time 


Address Hold Time 
Chip Select Set-Up Time 



READ CYCLE 


PROPAGATION DELAY FROM CHIP SELECT 
" c§— \| 1 /- 


WRITE CYCLE 






(ALL ABOVE MEASUREMENTS REFERENCED TO 1.5V) 
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SILICON GATE MOS 2115, 2125 

2125 Family A.C. Characteristics vcc = 5v ±5%,:ta = o“c to 75°c 


READ CYCLE 


Symbol 

Test 

2125 

Limits 

Min. Typ. Max. 

2125-2 

Limits 

Min. Typ. Max. 

2125L 

Limits 

Min. Typ. .Max. 

Units 

tACS 

Chip Select Time 

5 45 

5 ^ 40 

5 50 

ns 

tZRCS 

Chip Select to HIGH Z 

40 

40 

40 

ns 

Ua 

Address Access Time 

70 90 

60 70 

75 95 

ns 

tOH 

Previous Read Data Valid After 
Change of Address 

10 

10 

10 

ns 


WRITE CYCLE 


Symbol 

Test * 

Min. Typ. Max- 

Min. Typ. Max. 

Min. Typ. Max. 

Units 

tzws 

Write Enable to HIGH Z 

40 

40 

40 

ns 

tWR 

Write Recovery Time 

> 5 45 

5 45 

5 50 

ns 

tyv 

Write Pulse Width 

50 

50 

60 

ns 

tWSD 

Data Set-Up Time Prior to Write 

5 

5 

15 

ns 

Twhd 

Data Hold Time After Write 

5 

5 

15 

ns 

tWSA 

Address Set Up Time 

15 

15 

20 

ns 

tWHA 

Address Hold Time 

5; ' 

5 

15 

ns 

twscs 

Chip Select Set-Up Time 

5 

5 

15 1 

ns 

fWHCS 

Chip Select Hold Time 

5 

5 

15 ! 

ns : 


TEST CONDITIONS 

LOADING CONDITIONS 



(INCLUDING 
SCOPE AND 
JIG) 


READ CYCLE 


PROPAGATION DELAY FROM CHIP SELECT 


ALL INPUT PULSES 
3.5VP-P / 1 


10ns 


- 10ns 


3.5Vpp 




GND 


- 10% 
- 90% 
10ns 


WRITE CYCLE 





Aq A9 


Dim 













%UT 


IWR 
y/ HIGH 




(ALL ABOVE MEASUREMENTS REFERENCED TO 1.5V) 
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Intel 


SILICON GATE MOS 2115, 2125 


2125 FAMILY WRITE ENABLE TO HIGH Z DEtAY 



D 1 


‘^OUT ^ 


500< -. 

2125 





WE 

WRITE ENABLE 


DATA OUTPUT 


^OUT 

DATA OUTPUT 


"0” LEVEL 

e!! / 



”1" LEVEL 



\ - 


HIGH Z 
- 0.5V 


0.5V 
HIGH Z 


2125 FAMILY PROPAGATION DELAY FROM CHIP SELECT TO HIGH Z 


cs 

CHIP SELECT 




DATA OUTPUT 


"0" LEVEL 


^OUT • 

DATA OUTPUT 


t}0.! 


HIGH Z 
5V 


V.. . 


.5V 

HIGH Z 


(All tZXXX parameters are measured at a delta of 0.5V from 
the logic level and using Load 1.) 



2115/2125 FAMILY CAPACITANCE* Vgc = 5V, f = 1 MHz, Ta = 25°C 


Symbol 

Test 

2115 Family 
Limits 

Typ. Max. 

2125 Family 
Limits 

Typ. Max. 

Units 

Test Conditions 

C, 

Input Capacitance 

3 

5 

3 

5 

pF 

All Inputs = OV, Output Open 

Co 

Output (Capacitance 


8 

5 

8 

pF 

CS=5V, All other inputs = OV, 
Output Open 


*This parameter is periodically sampled and is not 100% tested. 


Typical Characteristics 


»CC VS. TEMPERATURE 


Ice VS. Vec 


ACCESS TIME VS. CAPACITANCE 



TEMPERATURE TO 




Cl ( pF) 


t 
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iny” 2116 

16,384 X 1 BIT DYNAMIC RAM 



2116-2 

2116-4 

2116 

Max. Access Time (ns) 

250 

300 

350 

Read, Write Cycie (ns) 

375 

425 

500 

Read-Modify-Write Cycle (ns) 

525 

615 

700 


■ Highest Density 16K RAM: ■ On-Chip Latches for 

Industry Standard 16 Pin Address and Data In 

Package ■ Only 64 Refresh Cycles 

■ Low Standby Power Required Every 2 ms 

■ All Inputs Including Clocks ■ Output is Three-State, TTL 

TTL Compatible Compatible; Data is Latched 

■ Standard Power Supplies and Valid into Next Cycle 

+12V, +5V, -5V 

The Intel® 2116 is a 16,384 word by 1 bit MOS RAM fabricated with two layer polysilicon N-MOS technology — aproduction- 
proven process for high performance, high reliability, and high functional density. The 2116 uses a single transistor dynamic 
storage cell and dynamic circuitry to achieve high speed and low power dissipation. 

The unique design of the 21 16allows it to be packaged in the industry standard 16 pin dual-in-line package. The 16 pin package 
provides the highest system bit densities and is compatible with widely available automated handling equipment. The 21 16 is 
designed to facilitate upgrading of 2104-type 4K RAM systems to 16K capabilities. 

The use of the 16 pin package is made possible by multiplexing the 14 address bits (required to address 1 of 16,384 bits) Into the 
2116 on 7 address input pins. The two 7 bit address words are latched into the 21 1 6 by the two TTL clocks, Row Address Strobe 
(RAS) and Column Address Strobe (CAS). Non-critical clock timing requirements allow use of the multiplexihg technique 
while maintaining high performance. 

The single transistor dynamic storage cell provides high speed along with low power dissipation. The memory cell req uires 
refresh ing f or data retention. Refreshing can b e acco mplished every 2ms by any one of the three following methods: (1) CAS 
before RAS cycles on 64 addresses, A 0 -A 5 , (2) RAS only cycles on 128 addresses, Ao-Aa, or (3) normal read or write cycles on 
128 addresses, A 0 -A 6 . A write cycle will refresh stored data on all bits of the selected row except the bit which is addressed. The 
output Is brought to a high impedance state by a CAS only cycle or by a CAS before RAS refresh cycle. . 


PIN CONFIGURATION LOGIC SYMBOL 


BLOCK DIAGRAM 





Aq - Ag 

ADDRESS INPUTS 

WE 

WRITE ENABLE 

Ca? 

COLUMN ADDRESS STROBE 

Vbb 

POWER {-5V) 

D|N 

DATA IN 

Vcc 

POWER {+5V) 

DquT 

DATA OUT 

^DD 

POWER (+12V} 

“TO 

ROW ADDRESS STROBE 

Vss 

GROUND 


CD 
C 


Intel Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied in an Intel product. No other circuit patent licenses are implied. 
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MEMORY 






MEMORY 



Absolute Maximum Ratings* 


Ambient Temperature Under Bias . 

Storage Temperature 

Voltage on any Pin Relative to Vbb 

(Vss - Vbb > 4.5V) . . , 

Power Dissipation . 


-10°Cto +80 C 
-65°C to +150^^0 

-0.3V to +20V 
..... 1.25W 


i#V 


' .. " .A ' 

' v\ . 

^COMMENT: \ " 

Stresses above those listed under "Absolute Eatings" 

may cause permanent damage to the device. This is a siremf^dng 
only and functional operation of the device at tbesd or any other 
conditions above those indicated in the operational sections €^^ihfs 
specification is not implied. Exposure to absolute maxlmpifkratmg 
conditions for extended periods may affect device reliaMUty^^ 


D.C. and Operating Characteristics [1] ' 

Ta = 0°C to 70°C, Vdd = +12V ±5%, Vcc = +5V ±10%, Vbb = -5V ±10%, Vss = OV, unless otherwise noted. 


Symbol 





Ibbi 


•do 2 141 
1bB2 
icci 17] 



Parameter 

Input Load Current (any input) 


Output Leakage Current 
for high impedance state 

Vdd Supply Current 


Vbb Supply Current 


Operating Vdd Current 
Operating Vbb Current 

Vcc Supply Current when 
deselected 


Input Low Voltage (any input) 
Input High Voltage 
(CAS, WE) 


(Addresses, D|n) 


Output Low Voltage 


Output High Voltage 




V|N = ViL MiN to V|H MAX 


Chip deselected: R AS and CAS at V|h 
Vqut ~ 0 to 5.5V 


CAS and RASat V|h. Chip deselected 
I prior to measurement. See Note 5. 


tcYC“500ns, tRp=1 5Qns, Ta- 25°C. 
Device selected. See Note 6. 



loL~4.1mA (Read Cycle Only) 


IOH=“5mA (Read Cycle Only) 


Capacitance [®1 Ta - 25°c, Vdd=12V±5%,Vcc=5V±10%,Vbb=-5V ± 10%, Vss=0V,unlessotherwise noted. 



Notes: » 

1. Ali voltages referenced to V 55 . No power supply sequencing isVequired but Vdd» ^SS should never be 0.3V or more negative than Vbb. 

2. To avoid self-clocking, R AS should not be allowed to float. 


] 3. Typical values are for T/\ = 25° C and nominal power supply voltages. 

4 . The Idd tiows to Vs$. 

5. The chip Is deselected, i.e., output is brought to high impedance state, by CAS only cycle or by CAS before RAS refresh cycle. The current 
‘ flowing in a selected, i.e., output on, chip with RAS and CAS at Vir is approximately three times Iddi- 

6 . See Page 3 for typical Idd characteristics under other conditions. v 

7. When chip is selected Vqc supply current is dependent on output loading; Vcc Is connected to output buffer only. 

8 . Capacitance measured with Boonton Meter. 
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2116 FAMILY 


Typical Characteristics 


Ibb2 and IdD2 vs. TEMPERATURE 



TEMPERATURE {°C) 

Figure T. 



Figure 2: 


'•’cycle 


— ' 

Standby Power Calculations: 

Pref = Pop (N^) + Psb d - N^) where 

Pop = Power dissipation — continuous operation - Vtr^ x Idd 2- 
N = Number of refresh cyples (64 or 1 28) ^ 

tCYC = Cycle time for a refresh cycle. 
tREF Time between refreshes 

Psb = Standby power dissipation ^ VpD x IpDl + IVbb I x be 
Note that Idd 2 depends upon refresh as follows: 

1. For 128 cycle (R AS before CAS) use lpD2 ^rom Figures 1 and 2. 

2. For 64 cycle (CAS before RAS) multiply Idd 2 determined in (1 ) 
by 0.96. 

3. For 128 cycle (RAS only) multiply IdD 2 determined in (1) by 
0.78. 

Examples of typical calculations for Vbb * ^5.0V, Vdd = 12.0V, 

Ta = 25*^0, tcYc = 0-5 tRpvy = 0.35 ^s, tREP = 2000 fJs: 

1 . 1 28 cycle ( RAS before CAS) : Pqp * 1 2.0V x 37 m A = 444 mW 

Pref =444 (128^) +(12x1.4+5x0.001) (1-128^) 
Pref = 30.5 mW. ' 

2. 64 cycle (C^ liefore R^); Pqp = 1 2.0V x 37 x 0.96 mA = 
426 mW. 

Pref = 426 (64^) + (12x1.4+5x0.001) (1-64 ^) = 
Pref = 23.4 mW. ^ 

3. 128 cycle (R^^ only): Pqp = 12.0V x 37 (0.78) m A = 346 mW 

PhEF = 27.3mW. ' 



Note 1 : increase in current due to WE going low. Width of this 
current pulse is independent of WE pulse width. 

Figure 3. Supply Current Waveforms. 
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MEMORY 


2116 FAMILY 


A.C. Characteristics Ta=0°C to 70°C, Vod=1 2V ± 5 %, Vcc=5V ± 10 %, Vbb=-5V + 10 %, Vss=OV, unless otherwise noted, 

READ, WRITE, READ MODIFY WRITE AND REFRESH CYCLES 




2116-2 


2116-4 


:^ii6 


Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

tREF 

Time Between Refresh 

2 

1 

2 

2 

ms 

tRP 

RAS Precharge Time 

75 

95 

150 

ns 


RAS to CAS Leading Edge Lead Time 

70 

2000 

70 

2000 I 

1 

110 

2000 

ns 

tAS 

Address Set-Up Time 

0 

0 

0 

ns 

tAH 

Address Hold Time 

60 

60 

100 

ns 

tCRL^^' 

RAS to CAS Trailing Edge Lead Time 

+20 

+70 

+20 

+70 

+20 

+70 

ns 

toFF 

Output Buffer Turn Off Delay 

0 

60 

0 

80 

0 

100 

ns 

tcAcI'*' 

Access Time From CAS 

150 

190 

200 

ns 

tRAC^^' 

Access Time From RAS 

250 

300 

350 

ns 

tT 

Transition Time (Rise and Fall) 

- 

50 

50 

SO 

ns 


READ ANI 

D REFRESH CYCLES 



2116-2 

2116-4 

2116 


Symbol 

Parameter 

Min. Max. 

Min. Max. 

Mim Max. 

Unit 

tCYC^^J 

Random Read Cycle Time 

375 

425 

500 

ns 

tCPW 

C^ Pulse Width 

200 . 

220 

200 

ns 

irpw 

RAS Pulse Width 

300 

330 

350 

ns 

tRSH 

RAS Hold Time 

200 

220 

200 

ns 

ICSH 

CAS Hold Time 

300 

330 

350 

ns 

tRCH 

Read Command Hold Time 

80 

80 

1 80 

ns 

tRCS 

Read Command Set-Up Time 

-0 . 

1 ^ 

0 

ns 

WRITE CYCLE 

.. ' ' • 






; 2116-2 

2116-4 

2116 


Symbol 

Parameter 

Min. , Max. 

Min. Max. 

Min. Max. 

Unit 

fCYC^^^ 

Random Write Cycle Time 

375 

425 

500 

ns 

tCPW 

C^ Pulse Width 

200^ 

220 

200 

ns 

tRPW 

RAS Pulse Width 

m ■ 

330 

350 

ns 

fRSH 

RAS Hold Time 

200 

220 

200 

ns 

tCSH 

CAS Hold Time 

300 

330 

350 

ns 

ICWL 

Write Command to CAS Lead Time 

200 

220 

200 

ns 

tWCH 

Write Command Hold Time 

100 

100 

100 

ns 

twp 

Write Command Pulse Width 

100 

100 

100 

ns 

tos 

Data In Set-Up Time 

0 

0 . 

0 

ns 


Data In Hold Time 

125 

125 

125 

ns 

tRWL 

Write Command to RAS Lead Time 

200 " 

220 

200 

ns 


Notes: 1. Ail voltages referenced to V55. 

2. CAS must remain at Vm a minimum of tRQLivnN after RAS switches to V|l. To achieve the minimum guaranteed access time (tRAC^ 

CAS must switch to V|l at or before tRCL “ ^fRAC "^CAC^* 

3. tcR L ‘s measured from RAS to CAS. tQR l is not applicable in CAS beforeJ^AS refresh cycles. 

4. Load = 1 TTLand 50pF. 

5. The minimum cycle timing does not allow for ty or skews. 

6. Referenced to CAS or WE, whichever occurs last. 

690 © 1C MASTER 1977 


2116 FAMILY 


Waveforms 


READ CYCLE 


Mh 

ADDRESSES 

V„ 



0 ADDRESS 




VALID 
DATA OUT 



Notes: 1,2. V| HMI N V | lMAX r?^erence levels for measuring timing of input signals. 
3,4. VqhmIN VqlMAX referencie levels for measuring timing of DouT- 
^ 5. DouT foijows Dn\[ v|(/hen writing. 

6. Referenced to CAS or Wl, whichever occurs last. 

7. toFF ‘s Tneasured to IquT ^ l•Lol• 
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MEMORY 


2116 FAMILY 


A.C. Characteristics TA=0°Cto 70 °C,Vdd=12V ±5%,Vcc=5V±10%,Vbb=-5V ±10%,Vss=OV,un(ess otherwise noted 

READ MODIFY WRITE CYCLE ' 



- 

2116-2 

2116-4 



Symbol 

Parameter 

Min. Max. 

Min. Max. 

Min. Max* 

Unit 

tRMW 

Read Modify Write Cycle Time 

525 

615 : 

700 > 


tCRW 

RMW Cycle Width 

340 

390 

400 

ns 

tRRW 

RMW Cycle ^ Width 

450 

520 

550 

ns 

tRWH 

R MW Cycle R^ Hold Time 

340 

390 

400 

ns 

tcWH 

RMW Cycle ^ Hold Time 

450 

520 

550 

ns 

tCWL 

Write Command to CAS Lead Time 

200 

220 

200 

ns 

twp 

Write Command Pulse Width 

100 

100 

100 

ns 

tRCS 

Read Command Set-Up Time 

0 

0 

0 

ns 

tMOD 

Modify Time 

0 

0 

0 

ns 

^DS 

Data In Set-Up Time 

0 

0 

0 

ns 

^DH 

Data In Hold Time 

125 

125 

125 

ns 

tRWL 

Write Command to RAS Lead Time 

200 

220 

200 

ns 


Waveforms 

READ MODIFY WRITE CYCLE 



Notes: 1,2; Vi^l^ljyi arid VilmAX reference levels for measuring timing of input sighals. 
3,4. VqhmIN 3nd VqlMAX reference levels for measuring timing of DouT- 

5. toFF ‘s measured to IquT l*Lol* 
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RAS ONLY CYCLES (128 CYCLE REFRESH) 




AppKcations Information 

REFRESH MODES 

The 2116 may be refre shed in any of three modes. 
Read/Refresh cycles and RAS-only cycles refresh the row 
addressed by Ao through Ae and therefore require 128 
cycles to refresh the stored data. Assuming a 500 nsec 
system cycle time, the refresh operations require 64 /isec 
out of each 2.0 msec refresh period or 3.2% of the a vailable 
mem ory time. The third 2116 refresh mode, CAS-before- 
RAS, allows refresh of the stored dat|i in only 64 cycles and 
requires only 32 /usec or 1.6% of the available memory time 
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(equal to the 64-cycle refresh 4K RAMs), While some 2116 
aplications would not be Impacted by the 3.2% memory 
lockout time using 128 cycle refresh, most large mainframe 
menriory applications would suffer throughput degradation 
in that refresh mode. Intel designed the 21 16 to allow either 
128-cycle or 64-cycle refresh, allowing the system designer 
to choose the refresh mode which fits his system nee ds. In 
addition to allowing higher memory throughput, the CAS- 
before-RAS 64-cycle refresh mode dis sipate s approxi- 
mately 14% less power than the 128-cycle RAS-only mode 
and 23% less power than the 128-cycle Read/Refresh mode 
(refer to the Standby Power Calculation section). 
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2116 FAMILY 


POWER SUPPLY DECOUPLING/ 
DISTRIBUTION 

Power supply current waveforms for the 2116 are shown in 
Figure 3. The Vdd supply provides virtually all of the 
operating current for the 2116 with the Vbb supply providing 
only leakage currents, the Vdd supply current, Idd, has two 
components; transient current peaks when the clocks 
change state and a DC component while the clocks ate 
active (low). When selecting the decoupling capacitors for 
the Vdd supply, the characteristics of capacitors as well as 
the current waveform must be considered. Suppression of 
transient or pulse currents require capacitors with small 
physical size and low inherent Inductance. Monolithic and 
other ceramic capacitors exhibit these desirable character- 
istics. When the current waveform indicates a DC 
component, bulk capacity must be located near the current 
load to supply the load power. Inductive effects of PC board 
traces and bus bars preclude supplying the DC component 
from bulk capacitors at the periphery of a memory matrix 
without voltage droop during the active portion of a 
memory cycle. This means that some bulk capacity in the 
form of electrolytic or large ceramic capacitors should be 
distributed around or within the memory matrix. 

The Vbb supply current, Ibb, has high transient current 
peaks, with essentially no DC component (less than 100 
microamperes). The Vbb capacitors should be selected for 
transient suppression characteristics. The following ca- 
pacitance values and locations are recommended for the 
2116: 

1. A 1.0 iuF deramic capacitor (or a 1.0 )uF electrolytic in 
parallel with a 0.01 ^F ceramic capacitor) between Vdd 
and Vss (ground) at every other device. 

2. A 0.1 /uF ceramic capacitor between Vbb and Vss at every 

^ other device (preferably alternate devices to the Vdd 

0 decoupling above). 

C 3. A 4.7 fif electrolytic capacitor between Vdd and Vss for 
each eight devices and located adjacent to the devices. 

The Vcc supply is connected only to the 2116 output buffer 
and Is not used internally. The load current from the Vcc 
supply is dependent only upon the output loading and is 
usually only the input high level current to a TTL gate and 
the output leakage currents of any OR-tied 2116s (typically 
100 mA or less total). Intel recommends that a 0.1 or 0.01 ixf 
ceramic capacitor be connected between Vcc and Vss for 
every eight devices to preclude coupled noise from 
affecting the TTL devices In the system. 

Power supply noise levels should be maintained below the 
following values: 

Vdd — ^300 mV peak-to-peak with a maximum excursion of 
200 mV from the nominal supply level. The 
maximum allowable DC level shift during the cycle is 
100 mV from the nominal supply level. 

Vbb —200 mV peak-to-peak with a maximum excursion of 
150 mV from the nominal supply level. 

Intel recommends either a multilayer or a double-sided PC 
board layout with a power supply distribution system such 
that each power Supply Is grided both horizontally and 
vertically at each memory device. This technique minimizes 
the power distribution system Impedance and enhances the 
effect of the decoupling capacitors. 


OUTPUT DATA LATCH 

The 2116 contains an output data latch eliminating the need 
for an external system data latch and the timing circuitry 
required to strobe an external latch. The output latch 
operates identically to the 16-pin 4K RAM (Intel 2104) 
output latch enhancing the system compatibility of the 16K 
and 4K devices. 

Operation of the output latch is controlled by CAS. The data 
output will g o to the high-impedance state immediately 
following the CAS leading edge during each data cycle and 
will either go to valid dat a at a cces s tim e on selected devices 
(devices receiving both RAS and CAS) or will remain in the 
high impedan ce s tate on unse lected devices (devices 
receiving only CAS). During RAS-only refresh cycles, the 
data output remains in the state It was prior to the RAS-only 
cycle. This unique feature of latched output RAMs allows a 
refresh cycle to be hidden among data cycle s wit hout 
Impacting data availability. For Instance, a RAS-only 
refresh cycle cpuld follow each data cycle in a 
microprocessor system but the accessed data would 
remain at the device output and the microprocessor could 
take the data at any time within the cycle. Non-latched 
output devices do not provide this type of hidden refresh 
capability since their data output would go to the high 
impedance state at the end of the data cycle. 

PAGE MODE OPERATION 

The 2116 is designed for page mode operation and is 
presently being characterized for that mode. Specifications 
will be available at a later date. 


Packaging Information 

16-LEAD HERMETIC DUAL IN-LINE PACKAGE 



inW' 

INTEL CORPORATION, 3065 Bowers Avenue, 
Santa Clara, California 95051 (408) 246-7501 
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Schottky Bipolar 3601, 3621 

HIGH SPEED IK (256 x 4) PROM 


Fast Access Time — 50 nsec 
Maximum (3601-1, 3621-1) 

Fast Programming — 1 ms/bit 
Typicaliy 

Three State Outputs (3621) 


■ Open Coiiector Outputs (3601) 

■ Standard Packaging— 16 Pin 
Hermetic Duai in-Line Lead 
Configuration 


The 3601 and 3621 PROM families are organized as 256 words W 4-bits. The 3601 family is manufactured with all out- 
puts initially low and the 3621 family with all outputs initially high. 



PIN CONFIGURATION . LOGIC SYMBOL 


ADDRESS INPUT Ag 1 

ADDRESS INPUT Ag | 

ADDRESS INPUT A 4 QZ 

1 16 

2 15 

3 14 

ZZ Xcc 

1 A, ADDRESS INPUT, 

(MSB) 

1 CSj CHIP SELECT 2 

CS, 

CSj 0 , 

0 ? 

ADDRESS INPUT A 3 f 

4 

13 

1 CS, CHIP SELECT 1 

Aj 

ADDRESS INPUT Ag CH 
(LSB) ^ 

S 

12 

1 0, DATA OUTPUT 

(LSB) 

A3 ■ 

O3 

ADDRESS INP0T A, ( 

ADDRESS INPUT Aj 

6 n 

7 10 

1 Oj DATA OUTPUT 

1 O 3 DATA OUTPUT 

A4 

As 

As 64 

GMO d 

8 9 

1 O 4 DATA OUTPUT 

(MSB) 

A? 


NOTE 1. DURING PROGRAMMING THE PROGRAM PULSE 
MAY BE APPLIED TO EITHER £5, OR £5, FOR 
THE 3621 FAMILY ONLY. 


ABSOLUTE MAXIMUM RATINGS* 

Temperature Under Bias -65° C to +150°C 

Storage Temperature . . . . . . . -65°C to +160°C 

Output or Supply Voltages .......... -0.5V to 7 Volts 

All Input Voltages -1.6V to 5.5V 

Output Currents 100mA 

•COMMENT 

Stresses above those listed under "Absolute Maximum Rating" 
may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or 
at any other condition above those indicated in the opera- 
tional sections of this specification is not implied. 


D. C. Characteristics : All limits apply for Vcc “ +5.0V ± 5%, T^ = 0*^C to +75°C, unless otherwise specified. 


Symbol 

Parameter 

Limits 

Unit 

Test Conditions 

Min. 

Typ.lil 

Max. 

IPA 

Address Input Load Current 


-0.05 

-0.25 

mA 

Vcc = Max., Va = 0.45V 

Ifs 

Chip Select Input Load Current 


-0.05 

-0.25 

mA 

Vcc = Max., Vs = 0.45V 

Ira 

Address Input Leakage Current 



40 

^A 

Vcc - Max., Va = Max. 

Irs 

Chip Select Input Leakage 

Current 



40 

AtA 

Vgc = Max., Vs = (Wax. 

VcA 

Address Input Clamp Voltage 


-0.9 

-1.5 

V 

Vcc = » Ia = “10mA 

Vcs 

Chip Select Input Clamp 

Voltage 

■ 

-0.9 

z , '■ , 

-1.5 

V 

Vcc = Min., 1$ “ -10mA 

VoL 

Output Low Voltage 


0.3 

0.45 

V 

Vcc = Min., Iql ” 15mA 

■cc 

Power Supply Current 

■ 

90 

130 

mA 

Vcc= (Wax. Vao^ Va7 = OV 
^ = CS2=0V 

V|L 

Input "Low" Voltage 



0.85 

V 

Vcc = 5.0V 

V(H 

Input "High" Voltage 

2.0 



V 

Vcc = 5.0V 

'cExt^l 

Output Leakage Current 



100 

pA 

Vcc ” Max., Vqe = Max. 


Output Leakage for High 
Impedance Stage 



40 

jjiA 

Vo= Max., or 0.45V, , 
Vcc=5.25V, CSi = ^ =2.4V 

isc 

Output Short Circuit Current 

-15 


-60 

mA 

Vcc = 5.00V, Ta= 25° C, 

Vo = OV 

VoHt3l 

Output High Voltage 

2.4 



V 

Iqh = -2.4mA, Vcc 


NOTES: 1. Typical values are at 25 °C and at nominal voltage. 3. This specification only applies to the 3621 family. 


2. This specification only applies to the 3601 family. 4. Unmeasured outputs are open during this test. 
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MEMORY 


SCHOTTKY BIPOLAR 3601, 3621 


A. C. Characteristics Vcc = + 5 v ± 5%, Ta = o°c to + 75° c, 


SYMBOL 

! 

PARAMETER 

! 

MAXIMUM LIMITS 

i : 

UNIT 

CONDITIONS 

o°c 

25°C 

75° C 

^A++» ^A-- 
tA+-., tA-+ 

Address to Output Delay 
(3601,3621) 

70 

60 

70 

ns 

Both C.S. lines must be at 
ground potential to activate 
the PROM. 

tA++, tA-- 
tA+-, tA_+ 

Address to Output Delay 
(3601-1,3621-1) 

50 

50 

50 

ns 

ts++» ts-- 

Chip Select to Output Delay 

25 

25 

25 ! 

ns 


Capacitance*” t^= 25°c 


SYMBOL 

PARAMETER 

L1M 

TYP. 

ITS 

MAX. 

UNIT 

TEST CONDITIONS 

^INA 

Address Input Capacitance 

4 

10 

pF 

VcC = 5V 

V,n=2.5V 

C|NS 

Chip-Select Input Capacitance 

6 

10 

pF 

Vcc 5V 

V,N = 2.5V 

CoUT 

Output Capacitance 

7 

12 

pF 

Vcc - 5V 

VouT = 2.5V 


NOTE 1 : This parameter is only periodically sampled and is not 100% tested. 


Switching Characteristics 

Conditions of Test: 

Input pulse amplitudes - 2.5V 
Input pulse rise and fall times of 
5 nanoseconds between 1 volt and 2 volts 
Speed measurements are made at 1 .5 volt levels 
Output loading is 15 mA and 30 pF 
Frequency of test - 2.5 MHz 

£ Waveforms 



15 mA TEST LOAD 


Vcc 
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intpl* Schottky Bipolar 3602, 3602-4, 3602L-6, 

3622,3622-4,36221-6 


HIGH SPEED 2K (512 x 4) PROM 


■ Fast Access Time — 70ns 
(3602,3622) 

■ Low Standby Power Dissipation 
(3602L-6, 3622L-6) — 115 /xW/bit 


Open Collector (3602^ 3602-4, 3602L-6) or 
Three-State (3622, 3622-4, 3622L-6) Outputs 

The 3602 and 3622 families are 512 words by 4 bit PROMs. The 
PROMs are manufactured with all outputs high and logic low 
levels can be electrically programmed in selected bit locations.^ 


PIN CONFIGURATION 


LOGICSYMBOL 




ABSOLUTE MAXIMUM RATINGS* 


Temperature Under Bias “65°C to +150°C 

Storage Temperature -65°C to +160°C 

Output or Supply Voltages ......... -0.5V to 7 Volts 

All Input Voltages -1.6V to 5.6V 

Output Currents 100mA 


•COMMENT 

Stresses above those listed under "Absolute Maximum Rating" 
may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or 
at any other condition above those indicated in the opera- 
tional sections of this specif Ication Is not implied. 


D. C. Characteristics: All Limits Apply for Vcc = +5V ±5%, = 0°C to +75® C, unless otherwise specified. 


Symbol 

Parameter 

Limits 

Unit 

Test Conditions 

Min. 

Typ.lfl 

Max. 

iPA 

Address Input Load Current 


-0.05 

-0.25 

mA 

Vcc = 5.25V, Va = 0.45V 

ips 

. Chip Select Input Load Current 


-0.05 

-0.25 

mA 

Vcc = 5.25V, Vs » 0.45V 

Ira 

Address Input Leakage Current 



40 

pA 

Vcc = 5.25V, Va = 5.25V 

•rs 

Chip Select Input Leakage 

Current 



40 


Vcc = 5.25V, Vs = 5.25V 

VcA 

Address Input Clamp Voltage 


-0.9 

-1.5 

V 

Vcc = 4.75V, Ia = -10mA 

Vcs 

Chip Select Input Clamp 

Voltage 


-0.9 ; 

-1.5 

V 

Vcc = 4.75V, Is = -10mA 

VoL 

Output Low Voltage 


0.3 

0.45 

V 

Vcc * '♦•75V, loL = ISmA 

'CExf2] 

Output Leakage Current 



100 

pA 

Vcq = 5.25V, VcE 5.25V 

*CC1 

Power Supply Current (3602, 
3602-4, 3622, 3622-4) 



140 

mA 

Vcc=5.25V,Vao-Va8 = OV 

CS = 0V 

*CC2 

Power Supply Current 
(3602L-6,3622L-6) Active 



110 

mA 

Vcc= 5.25 V 

CS = 0.45 V 

Standby 



45 

mA 

CS = 2.4V 

V,L 

Input "Low" Voltage 



0.85 

V 

Vcc=/5.0V 

V,H 

1 Input "High" Voltage 

2.0 



V 

Vcc = 5.0V 

|lolI3] 

Output Leakage for High 
Impedance Stage 



40 

UA 

Vo=5.25V or 0.45V, 
Vcc=5.25V,CS=2.4V 

Igc C3,4] 

OutDut Short Circuit Current 

-15 

-25 

-60 

mA 

Vcc=5.00V,Ta=25°C, 

Vo = OV 

VohI31 

Output High Voltage 

2.4 



V 

l 0 H =-2.4mA, Vcc = 4.75V 


NOTES: 1. Typical values ^are at 25 C and at nominal voltage. « 3. This specification only applies to the 3622 family. 

2. This specification only applies to the 3602 faniily. 4. Unmeasur^ outputs are open during this test. 
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MEMORY 


SCHOTTKY BIPOLAR 3602, 3602-4, 3602L-6, 3622, 3622-4, 3622L-6 


A. C. Characteristics vcc = +5v ± 5 %, ta = o°c to +75 °c 


SYMBOL 

PARAMETER 

MAX. LIMIT 

UNIT 

CONDITIONS 

3602 

3622 

3602-4 

3622-4 

3602L-6 

3622L-6 

j 

tA+ + , tA-- 
tA+-,tA- + 

Address to Output Delay 

70 

90 

90 

ns 

CS = ViL to Select the 

PROM 

ts+ + 

Chip Select to Output Delay 

30 

30 

30 

ns 

ts- 

Chip Select to Output Delay 

30 

30 

120 

ns 


Capacitance"’ ta = 25°c, f = 1 mhz 


SYMBOL 

PARAMETER 

LIMITS 

UNIT 

TEST CONDITIONS 

TYP, 

MAX. 

^INA 

Address Input Capacitance 

4 

10 

pF 

< 

o 

o 

ii 

(ji 

< 

V,n=2-5V 

C|NS 

Chip-Select Input Capacitance 

6 

) 10 

pF 

< 

o 

o 

II 

CJ1 

< 

V,n = 2.5V 

Cqut 

Output Capacitance 

7 

12 

pF 

o< 

o 

II 

CJI 

< 

VouT = 2.5V 


NOTE 1 ; This parameter is only periodically samp'ed and is not 100°o tested. 


Switching Characteristics 

Conditions of Test: 

Input pulse amplitudes - 2.5\/ 

Input pulse rise and fall times of 

5 nanoseconds between 1 volt and 2 volts 
Speed measurements are made at 1 .5 volt levels 
Output loading is 15 mA and 30 pF 
Frequency of test - 2.5 MHz 


Waveforms 





15 mA TEST LOAD 


Vcc 
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iny 


3605,3625 

HIGH SPEED 1K X 4 PROM 



3605-2, 3625-2 

60 ns Max. 


3605, 3625 

70 ns Max. 

■ Fast Access Time: 45ns Typically 

■ Lt>w Power Dissipation: 

0.14 mW/bit Typically 

■ Open Collector (3605) and 
Three-State (3625) Outputs 

■ Hermetic 18 Pin DIP 


The 3605/3625 is a high density 4096 bit PROM suitable for uses where fast turnaround and pattern experimentation are 
important such as in prototypes or in'small production volume systems. The PROMs are manufactured with all outputs 
high and logic low levels can be electrically programmed in selected bit locations. 


PIN CONFIGURATION 


LOGIC SYMBOL 


AeC 
AsC 
A4t: 
A3 c 
AoC 
A, C 
A2 c 

^ c 

GNOC 


3 Vcc 

□a, 

-3 Ag 

H Ag 

□o, 

□03 


CSl 

CS2 

Ag 

A, 


Absolute Maximum Ratings* 

Temperature Under Bias -10®C to +85^C 

Storage Temperature -65® C to +160® C 

Output or Supply Voltages -0.5V to 7 Volts 

All Input Voltages -1Vtp 5.5V 

Output Currents 100 mA 

•COMMENT 

Stresses above those listed under "Absolute Maximum Ratings" may cause 
permanent damage to the device. This is a stress rating only and functional 
operation of the deivce at these or at any other condition above those 
indicated in the operational sections of this specification is not Implied. 


D.C. Characteristics ah Limits Apply for Vcc= +5.0V ±5%, T*= 0°C to +75°C 




Limits 


Symbol 

Parameter 

Min. 

Typ.U3 

Max. 

Unit 

Test Conditions 

*FA 

Address Input Load Current 


-0.05 

-0.25 

mA 

Vcc=5.25V, Va=0.45V 

*FS 

Chip Select Input Load Current 


-0.05 

-0.25 

mA 

Vcc=5.25V, Vs=0.45V 

Ira 

Address Input Leakage Current 



40 

jjlA 

Vcc= 5.25 V, Va- 5.25V 

Irs 

Chip Select Input Leakage 

Current 




M 

Vcc=5.25V, Vs=5.25V 

VcA 

Address Input Clamp Voltage 



-1.5 

V 

Vcc= 4.75V, lA=“10mA 

Yes 

Chip Select Input Clamp 

Voltage 





Vcc= 4.75V, ls=-10mA 

Vql 

Output Low Voltage 


0.3 

0.45 

V 

Vcc==4.75V,loL=15mA 

ICEX 

3605 Output Leakage Current 





Vcc=5.25V,Vce=5.25V 

Ice 

Power Supply Current 

■ 




Vec ^.25V, Vao^Va 9=0V, 
CS'|=CS2“VfH 

Y,l 

Input "Low" Voltage 




V 

Vcc=5.0V 

V,H 

I Input "High" Voltage 

2.0 



V 

Vcc=5.0V 


B 

c 


3625, 3625-2 ONLY 


Symbol 

Parameter 

Min. 

Typ.m 

Max. 

Unit 

Test Conditions 

. Hoi 

Output Leakage for High 
Impedance Stage 

■ 


100 

JUA 

Vo=5.25V or 0.45V, 

Vcc= 5.25 V, CSl = CS 2 = 2.4 V 

isc 

Output Short Circuit Current 

-15 

-25 

-60 

mA 

!l 

O 

< 

VoH 

Output High Voltage 

Bl 



V 

IOH=-2.4mA,Vcc = 4.75V 


NOTES: 1 . Typical values are at 25° C and at nominal voltage. 


2. Unmeasured outputs are open during this test. 


INTEL C0RPORATION ASSUMES NO RESPONSIBILITY FOR THE USE OF ANY CIRCUITRY OTHER THAN CIRCUITRY EMBODIED" IN AN INTEL PRODUCT. NO OTHER CIRCUIT PATENT LICENSES ARE IMPLIED. 
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3605, 3625 FAMILY 
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A.C. Characteristics Vcc = +5V ±5%, Ta o^c to +75“c 




Max. 

Limits 



Symbol ^ 

Parameter 

3605-2 

3625-2 

3605 

3625 

Unit 

Conditions 

tA++rtA-- 
tA+- rtA- + 

Address to Output Delay 

60 

70 

ns 

CS*! =C52“V|l 
to select the 

ts++ 

Chip Select to Output Delay 

30 

30 

ns 

PROM. 

ts- 

Chip Select to Output Delay 

30 

30 

ns 



Capacitance Ta = 25 ''c, f = i mhz 


SYMBOL 

PARAMETER 

LIMITS 

UNIT 

TEST CONDITIONS 

TYP. 

MAX. 

^ ^INA 

Address Input Capacitance 

4 

10 

pF 

Vcc = 5V 

V,n=2.5V 

C|NS 

Chip-Select Input Capacitance 

6 

10 

pF 

Vcc = 5V 

V,M = 2.5V 

Cqut 

Output Capacitance 

7 

12 

pF 

Vcc = 5V 

VouT =2.5V 


NOTE 1 : This parameter is only periodically sampled and is not 100% tested. 


Switching Characteristics 

Conditions of Test: 

Input pulse amplitudes - 2.5V 
' Input pulse rise and fall times of 

5 nanoseconds between 1 volt and 2 volts 
Speed measurements are made at 1 .5 volt levels 
Output loading is 15 mA and 30 pF 
Frequency of test - 2.5 MHz 


Waveforms 

ADDRESS TO OUTPUT DELAY 




CHIP SELECT TO OUTPUT DELAY 



700 


© 1C MASTER 1977 



There are several substantial reasons why you prpbably need M 
additional copies of 1C MASTER, 1977. 

It could be that people are always borrowing your copy. That’s % 
frustrating. And it wastes time, and money. iS 

Or, maybe this isn’t even your copy. In that case, you probably i 
want and need your own. ■ j; 

Whatever the reason, additional copies are available. Inside the 
continental U.S. the price is $39.60 postpaid. The price overseas 
is $50, postpaid. Act today, supplies are limited. Send your check 
(overseas use international postal money order) along with a 
reply card from the end flap of the book, to: 

645 Stewart Avenue 
, Garden City, NY 11530 








National Semiconductor 

NATIONAL SEMICONDUCTOR BIPOLAR PROM/ROM SELECTION GUIDE ^ 


1 PART NUMBER 

ORGANIZATION 

NUMBER OF PINS 

TEMPERATURE 

RANGE 

MAXIMUM ADDRESS 
ACCESS (tAA) 

MAXIMUM SUPPLY 

CURRENT! Ice) 

PROM 

ROM 

DIVr7577 

DM5488 

32x8 

OC 

16 

“55°C to +125°C 

70 

110 

DM8577 

DM7488 

32x8 

OC 

16 

0°C to +70°C 

50 

110 

DM7578 

DM5798 

32x8 

TS 

16 

-55°Cto+125°C 

70 

110 

DM8578 

DM8598 

32x8 

TS 

16 

0°C to +70°C 

50 

110 

DM54S387 

DM54S187 

256x4 

OC 

16 

-55°Cto+125°C 

60 

130 

DM74S387 

DM74S187 

256 X 4 

OC 

16 

0°C to +70°C 

50 

130 

DM54S287 

DM75S97 

256x4 

TS 

16 

-'55°Cto+125°C 

60 

130 

DM74S287 

DM85S97 

256x4 

TS 

16 

0°Cto+70°C 

50 

130 

DM54S570 

DM54S270 

512x4 

OC 

16 

~55°Cto+125^C 

70 

130 

DM74S570 

DM74S270 

512x4 

OC 

16 

0°C to +70° C 

55 

130 

DM54S571 

DM54S370 

512x4 

TS 

16 

-55°Cto+125°C 

70 

130 

DM74S571 

DM74S370 

512x4 

TS 

16 

0°C to +70° C 

55 

130 

DM77S221 

DM77S201 

256x8 

OC 

20 

-55°Cto+125°C 

75 

150 

DM87S221 

DM87S201 

256x8 

OC 

20 

0°C to +70°C 

60 

150 

DM77S222 

DM77S202 

256 X 8 

TS 

20 

-55°Cto+125°C 

75 

150 

DM87S222 

DM87S202 

256 X 8 

TS 

20 

0°C to +70°C 

60 

150 

DM54S470 

DM54S271 

256x8 

OC 

20 

-55°Cto+125°C 

75 

150 

DM74S470 

DM74S271 

256x8 

OC 

20 

0°C to +70° C 

60 

150 

DM54S471 

DM54S371 

256 X 8 

TS 

20 

-55°C to +T25°C 

75 

150 

DM74S471 

DM74S371 

256 X 8 

TS 

20 


60 

150 

DM77S295 

DM77S95 

512x8 

OC 

24 

-55°Cto+125°C 

80 

170 

DM87S295 

DM87S95 

512x8 

OC 

24 . 

0°C to +70° C 

65 

170 

DM77S296 

DM77S96 

512 X 8 

TS 

24 

-55°Cto+125°C 

80 

170 

DM87S296 

DM87S96 

512x8 

TS 

24 

0°Cto+70°C 

65 

170 

DM54S473 


512x8 

OC 

20 

-55°C to +125°C 

80 

165 

DM74S473 


512x8 

OC 

20 

0°Cto +70°C 

65 

165 

DM54S472 


512 X.8 

TS 

20 

-55°Cto+125°C 

80 

- 165 

DM74S472 


512x8 

TS 

20 

0°C to +70°C 

65 

165 

OM54S572 


1kx4 

OC 

18 

-55°Cto+125°C 

75 1 

140 

DM74S572 


Ik x4 

OC 

18 

0°C to +70°C 

60 1 

140 

DM54S573 


1kx4 

TS 

18 

-55°Cto+125°C 

75 

140 

DM74S573 


1kx4 

TS 

18 

0°C to +70° C 

60 

140 

DM77S229 

DM75S29 

■m 

OC 

24 

-55°Cto+125°C 

90 

170 

DM87S229 

DM85S29 

B ii 

OC 

24 

0°C to +70°C 

70 

170 

DM77S228 

DM75S28 

B B 

TS 

24 

-55°Cto+125°C 

- 90 

170 

DM87S228 

DM85S28 

B B 

TS 

24 

0°C to +70°C 

70 

170 


MEMORY 


Note. All PROMS are direct equivalents to their respective ROMS. 
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NATIONAL SEMICONDUCTOR BIPOLAR PROM CROSS REFERENCE GUIDE 



SIZE AND 
ORGANIZATION 

OUTPUT 

NATIONAL 

MIL/COM 

AMD 

M = MIL 

C = COM 

FAIRCHILD 

M = MIL 

C = COM 

HARRIS 

2 = MIL 

5 = COM 

INTEL 

M = MIL 

P = COM 

INTERSIL 

M = MIL 
C^^COM 

M.M.I. 

MIL/COM 
-r1 = SCHOTTKY 

SIGNETICS 

S = MIL 

N = COM 

T.l. 

MIL/COM 

256-Bit 

(32x8) 

16-Pin 

OC 

DM7577/DM8577 

AM27S08 


HM 1-7602 

HM 1-8256 


IM5600 

5330/6330 

8223 

82S23 

SN54188A/74188A 

SN54S188/74S188 

TS 

DM7578/DM85-78 

AM27S09 




IM5610 

5331/6331 

82S123 

SN54S288/74S288 

1024-Bit 

(256 X 4) ^ ^ 

16-Pin 

OC 

DM54§387/DM74S387 

DM7573/DM8573 

AM27S10 


HM1-7610 

HM 1-1 024 

■ 

IM5603 

5300/6300 

82S126 

SN54S387/74S387 

TS 

DM54S287/DM74S287 

DM7574/DM8574 

AM27S11 

93427 

,93426 

HM1-7611 

HM1-1024A 

, 3621 

IM5623 

5301/6301 

82S129 

SN54S287/74S287 

2048-Bit 

(512 X 4) , 

16-Pin 

OC 

DM54S570/DM74S570 


93436 

HM 1-7620 

3602 

IM5604 

5305/6305 

82S130 


TS 

DM54S571/DM74S571 


93446 

HM1-7621 

3622'' 

IM5624 


82S131 


4096-Blt 

‘ (512x8) 

24-Pin 

66 

DM77S295/DM87S295 


93438 

HM 1-7640 

3604 

rM56Q5 

>'■^5338/^40 

' ^S14© 

o ^ 

I 

TS 

DM77S296/DM87S296 


93448 

HM 1-7641 

3624 

IM5625 . 

"5341/6341 



'2048-Bit 
(256 X 8) 

20-Pin 


■iBIMMIMMI— — ^ 





mmm 

X;' yj-'V P-> V 'P 


,'a44s4i#?4S4':^' > 

,/.;::Lli::: 


DM64S471/DM74S47r 





■H 



SN64S471/74S471 

4096-ett 

(512x8) 

20-Pin 

OC 

DM54S473/OM74S473* 





^ ^' P'' v: ^'''f ' '' 



;^^'S4^4S^8"'''y- 


DM54S;I72/DIW74S472* 








,;^54S472/74S4^, Ij 

mmBH 

(1024x4) 

18-Pin 

OC 

DM54S572/DM74S572* 



HM 1-7642 

mm 


5352/6352 

82S136 


1^ 

DMS4S573/DM74S573* 

■i 

i 

0) 

HM 1-7643 

3625 





B2$137 


> - ^p, \ 

8192-Bit 
(1024 X 8) 
24.Pin, 

OC 

DM75S229/DM85S229‘ 







82S1ffl3 



' ' TS',' ; ■ 

DM76S228/DM85S228* 

■■ 

iiiii 

}mmm 



5381/6381 

82S181 



National Semiconductor 


* Future products 

Note: All manufacturer's PROMs program differently. 
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NATIONAL SEMICONDUCTOR BIPOLAR RAM CROSS REFERENCE GUIDE 







NATIONAL 

AMD 

F.S.C. 

INTEL 

INTERSIL 

MMI 

SIGNETICS 

T.l. 

SIZE AND 
ORGANIZATION 

OUTPUT 

MIL/COM 

M = MIL 

M»MIL 

M-MIL 

M = MIL 

MIL/COM 

S^^MIL 

MIL/COM 




C = COM 

C = COM 

P = COM 

P = COM 


N*COM 


64-Bit (16x4) 

oc 

DM5489/DM7489 

AM3101 


3101 

IM5501 


8225 

SN5489/7489 


TS 

DM7599/DM8599 








High Speed 

OC 

DM54S289/DM74S289 

AM27S02 

93403 

3101A 


5560/6560 

82S25 

SN54S289/74S289 

64-Bit (16 x4) 

TS 

DM54S189/DM74S189 

AM27S03 




5561/6561 


SN54S189/74S189 

Low Power 

OC 

DM54LS289/DM74LS289 

AM27LS02 



* 

L5560/L65^ 


* i- ' 

64-Bit (16x4) 

TS 

DM54LS189/DIVI74LS189 

AM27LS03 




L5561/L6561 


* 

File Reg. (16 X 4) 

TS 

DM75S68/DM85S68 




* 




256-Bit (256 X 1) 

OC 

DM54S206/DM74S206 

AM27S01 

93411 

3107 

IM5533A 

5530/6530 

82S07 

SN54S301/74S301 





93411 A 

3107A 



82S17 

82S117 



TS 

DM54S200/DM74S200 

AM27S00 

93421 

3106 

IM5523A 

5531/6531 

82S06 

SN54200/74200 





93421 A 

3106A 



82S16 

SN54S200/74S200 









82S116 

SN54S201/74S201 

1024-Bit (1024 X 1) 

OC 

DM9341 5AM/DM9341 SAC 


93415 


IM5508 


82S10 

SN54S309/74S309 





9341 5A 


IM5508A 





TS 

DM93425AM/DM93425AC 


93425 


IM5518 


82S11 

SN54S209/74S209 





93425A 


iM5518A 






^National 
mSt Semiconductor 

PROM programming procedure 

These parts are shipped from the factory with all fuses 
Intact. As a result, the outputs will be low (logical ''0”) 
for all addresses. In order to generate a high level on the 
outputs, the part must be programmed. Information on 
available programming equipment may be obtained from 
National. However, If It is desired to build your own 
programmer, the follovying conditions must be observed. 

1. Programming should be attempted only at tempera- 
tures between 15°C and 30°C. 

2. Addresses and chip enable pins must be driven from 
normal TTL logic levels during both programming 
and verification. 

3. Programming will occur at a selected address when 
Vcc >5 held at 10.5V, the appropriate output is held 
at 10.5V and the chip is subsequently ejnabled. To 
achieve these conditions in the appropriate sequence, 
the following procedure must be followed: 

a) Select the desired word by applying a. high or low 
level to the appropriate address inputs. Disable the 
chip by applying a high level to one or both enable 
inputs. 

b) Increase Vcc to 10.5V ±0.5V with the rate of 
increase being between 1.0 and lO.OV/jUS. Since 
Vcc supplies the current to program the fuse as 
well as the Iqc of the device at programming 
voltage, it must be capable of supplying 400 mA 
at 11.0V. 

c) Select the output where a high level Is desired by 
raising that outpjut voltage to 10.5V ±0.5V. Limit 
^he rate of Increase to a value between 1.0 and 
10.0V//is. This voltage change may occur simul- 
taneously with the increase in Vqc bot must not 
precede it. It is critical that only one output at a 
time be programmed since the internal circuits can 
only supply programming current to one bit at a 
time. Outputs not being programmed must be left 


open or tied to a high impedance source of at least 
20 kO. (Remember that the outputs of the device 
are still disabled at this time because the chip 
enables are high.) 

d) Enable the device by taking both chip enables to a 
low level. This is done with a pulse of lO^us. The 
Wfxs duration refers to the time that the circuit is 
enabled. Normal Input levels are used and rise and 
fall times are not critical. 

e) Verify that the bit has been prograramed by first 
removing the programming voltage from the 
output and then reducing Vqc fo 4.0V ±0.2V. 
Verification at a Vqc ^evel of 4.0V will guarantee 
proper output states over the Vcc ^^id tempera- 
ture range of the programmed part. The chip 
must be enabled to sense the state of the outputs. 
During verification, the loading of the output 
must be within specified Iql 9*^^ *OH l»>T^>ts. 
Steps b, c and d must be repeated 10 times or 
until verification that the bit has programmed. 

f) Following, verification, apply five additional pro- 
gramming pulses to the bit being programmed. 
The programming procedure is now complete for 
the selected bit. 

g) Repeat steps a through f for each bit to be pro- 
grammed to a high level. If the procedure is . 
performed on an automatip programmer, the duty 
cycle of Vcc programming voltage must be 
limited to a maxirnum of 25%. This is necessary to 
minimize chip junction temperatures. After ^ all 
selected bits are programmed, the entire contents 
of the memory should be verified. 

Note: Since only an enabled chip is programmed, it is 
possible to program these parts at the board level if all 
programming parameters are complied with. 


Programming Parameters Do not test or you may program the device. 


PARAMETERS 

CONDITIONS 

MIN 

RECOMMENDED 

VAtUE 

MAX 

UNITS 

VCCP 

Required VcC for Programmirig 


10.0 

10.5 

11.0 

V 

ICCP 

•CC During Programming 

Vcc= ffV 



400 

mA 

VOP 

Required Output Voltage for Programming 


10.0 

10.5 

11.0 

V 

•OP 

Output Current while Programming 

VbuT= 11V 



20 

mA 

tRR 

Rate of Voltage Change of Vcc or Output 


1.0 


10.0 

.V//is 

PWE 

Programming Pulse Width (Enabled) 


9 

) 10 

11 

ps 

vccv 

Required VeC for Verification 


3,8 

4.0 

4.2 

V 

mdc 

Maxinrtum Duty Cycle for Vec at VccP 



25 

25 

% 


Programming Waveforms 


H Tt — 

— 

1 T5 i-»- 

-H TZ 






T3 1— t- 

-H 

— 


T1 * 100 ns min 

T2 * 5ius min (T2 may be > 0 if V^cP ^*'® s®'^® ’^®1® o*' faster than Vqr) 

T3 = 100 ns min 
T4 = 100nsmin 
T5=100nsmin 

*PWE 'S repeated for 5 additional pulses after verification of Vqh indicates 
a bit has programmed 


I— 
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DM54S188/DM74S188 open-collector 256-bit PROM 
DM54S288/DM74S288 TRI-STATE® 256-bit PROM 

general description features 


Preliminary 


These Schottky PROM memories are organized in the 
popular 32 words by 8 bits configuration. A memory 
enable input is provided to control the output states. 
When the enable input is in the low state, the outputs 
present the contents of the selected word. 

If the enable input is raised to a high level, it causes all 
8 outputs to go to the "'OFF'' or high impedance state. 
The memories are available in both open -col lector and 
TRI-STATE® versions and are available as ROM's as 
well as PROM's. 


■ Advanced titanium-tungsten <Ti-W) fuses 

■ Schottky-clamped for high speed 

Address access— 30 ns max 
Enable access— 20 ns max 

■ PNP inputs reduce input loading 

■ All dc and ac parameters guaranteed over temperature 


PROM's are shipped from the factory with lows in ail 
locations. A High may be programmed into any selected 
locatiof^ by following the programming Instructions. 
Once programmed, it is impossible to go back to a low. 


■ Low voltage TRl-SAFE^*^ programming 

■ Board level programming 



Military 

Commercial 

Open- 

Collector 

TRI-STATE 

Package 

DM74S188 


X 

X 


N,J 

DM74S288 


X 


X 

N, J 

DM54S188 

X 


X 


J 

DM54S288 

X 



X 

J 



logic symbol 



01 

— 


02 



AO 



03 



A1 



04 



A2 



0& 



A3 



06 



A4 



07 

/ 


ft 08 

— 


T 
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absolute maximum ratings (Note i) 


operating conditions 


Supply Voltage (Note 2) 

Input Voltage (Note 2) 

Output Voltage (Note 2) 

Storage Temperature 

Lead Temperature (Soldering, 10 seconds) 


0.5V to +7V 

Supply Voltage (Vqc) 

MIN 

MAX 

UNITS 

-1 .2V to +5.5V 

DM54S188, DM54S288 

4.5 

5.5 

V 

-0.5V to +5.5V 
-65°C to+150°C 

300° C 

DM74S188, DM74S288 

Ambient Temperature (T/^) 

4.75 

5.25 

V 

DM54S188, DM54S288 

-55 

+125 

°c 


DM74S188, DM74S288 

0 

+>0 

°c 


Logical "0" Input Voltage (Low) 

0 

0.8 

V 


Logical "1" Input Voltage (High) 

2.0 

5.5 

V 


dc electrical characteristics (Note3) 


PARAMETER 


CONDITIONS 


DM54S188, 54S288 DM74S188, 74S288 


MIN TYP MAX MIN TYP MAX 






Input Load Current, All Inputs 

VCC ~ Max, V|(\i = 0.45V 

Input Leakage Current, All Inputs 

Vcc = Max, V|n = 2.7V 

Input Leakage Current, All Inputs 

Vcc " Max, V||\| = 5.5V 

Low Level Output Voltage ’ 

Vcc ~ Min, Iql " mA 

Low Level Input Voltage 


High Level Input Voltage 


Output Leakage Current 

Vcc = Max, VcEX ' 2.4V 

(Open-Collector Only) (Note 5) 

Vcc “ Max, VcEX ~ 6.5V 

Input Clamp Voltage 

Vcc “ Min, l||\| = “18 mA 

Input Capacitance 

Vcc = 5V, V|N.= 2V, Ta = 25°C, 

1 MHz 

Output Capacitance 

VCC = 5V, Vo = 2V, Ta = 25°C, 

1 MHz, Output “OFF” 

Power Supply Current 

Vcc ^ Max, All Inputs Grounded, 

All Outputs Open 



TRI-STATE PARAMETERS 



Output Short Circuit Current 

(Note 5) 

; Vq = OV, Vcc ~ Max, (Note 4) 

Output Leakage (TRI-STATE) 

Vcc = Max, Vo = 0.45 to 2.4V, 

Chip Disabled 

Output Voltage High, (Note 5) 

lOH = "2 mA 


lOH “ “6.5 mA 



“60 

-100 


±50 

3.2 



ac electrical characteristics (With standard load) 





Address Access Time 


Enable Access Time 


Enable Recovery Time 


Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operaW at these values. 

Note 2: These limits dp not apply during programming. For the programming ratings, refer to the programming instructions. 

Note 3: These limits apply over the entire operating range unless stated otherwise. All typical values are for V^C ~ and Ty\ = 25° C. 

Note 4: During I 3 Q measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 

Note 5: To measure Voh» ^CEX o’" ^SC unprogrammed part, apply 10.5V to both A7 and A2 (pin 15 and pin 7). 
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DM54S287/DM74S287 TRI-STATE® 1C 
DM54S387/DM74S387 open -collector 

general description 

These Schottky memories are organized in the popular 
256 words by 4 bits configuration. Two memory enable 
inputs are provided to control the output states. When 
both enable inputs are in the low state, the outputs 
present the contents of the selected word. 

If either or both of the enable inputs is raised to a high 
state, it causes all four outputs to go to the "'OFF" or 
high impedance state. The memories are available in 
both open-collector and TR I -STATE versions and are 
available as ROM's as well as PROM's. 

PROM's are shipped from the factory with lows in all 
locations. A high may be programmed into any selected 
location by following the programming instructions. 
Once programmed, it is impossible to go back to a low. 


i24-bit PROM 
1024-bit PROM 

features 

■ Advanced titanium-tungsten (Ti-W) fuses 

■ Schottky-clamped for high speed 

Address access— 50 ns max 
Enable access— 25 ns max ' 

■ PNP inputs reduce input loading 

■ All dc and ac parameters guaranteed over temperature 

■ Low voltage TRI-SAFE^^ programming 

■ Board level programming 

■ ROM mates are DM74S187 and DM85S97 



Military 

Commercial 

Open- 

Collector 

TRI-STATE 

Package 

DM74S387 


X 

X 


N,J 

DM74S287 


X 


X 

N, J 

DM54S387 

X 


X 


J 

DM54S287 

X 



X 

J 


block diagram 


connection diagram 



MOST SIGNIFICANT 
ADDRESS BIT 



Dual-ln-Line Package 



Vcc 

A7 
• 15 
■ eT 
01 
02 

03 ' 

04 


logic symbol 
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54S287/DM74S287 TRI-STATE® 1024-bit PROM 
54S387/DM74S387 open-collector 1024-bit PROM 







































absolute maximum ratings (Notei) 


Supply Voltage (Note 2) --0.5V to +7V 

Input Voltage (Note 2) -1 .2V to +5.5V 

Output Voltage (Note 2) -0.5V to +5.5V 

Storage Temperature -65° C to +150° C 

Lead Temperature (Soldering, 10 seconds) 300°C 


operating conditions 



MIN 

MAX 

UNITS 

Supply Voltage (Vcc^ 

DM54S387, DM54S287 

4.5 

5.5 

V 

DM74S387, DM74S287 

4.75 

5.25 

V 

Ambient Temperature (T/^) 

DM54S387. DM54S287 

-55 

+125 

°C 

DM74S387, DM74S287 

0 

+70 

°c 

Logical ''0" Input Voltage (Low) 

0 

0.8 

V 

Logical ''1” Input Voltage (High) 

2.0 

5.5 

V 


dc electrical characteristics (Notes) 


PARAMETER 

•f 

Input Load Current, All Inputs 

•r 

Input Leakage Current, All Inputs 

•rb 

Input Leakage Current, All Inputs 

VOL 

Low Level Output Voltage 

V|L 

Low Level Input Voltage 

V|H 

High Level Input Voltage 

<CEX 

Output Leakage Current 
(Open-Collector Only) (Note 5) 

Vc 

1 nput Clamp Voltage 

C|N 

Input Capacitance 

Co 

Output Capacitance 

Ice 

Power Supply Current 

TRI-STATE PARAMETERS 

Isc 

Output Short Circuit Current 

IHZ 

Output Leakage (TRI -STATE) 

Vqh 

Output Voltage High, (Note 5) 


CONDITIONS 


Vcc ='Max, Vp = 0.45V 


Vcc = Max, Vr = 2.7V 


Vcc = Max, Vrb = 5.5V 


Vcc ~ Min, IqL 


DM54S387/287 


DIVI74S387/287 


MIN TYP MAX MIN TYP MAX 



Vcc = 

Max, VcEX = 2.4V 


Vcc = 

Max, VcEX “ 5.5V 


Vcc = 

Min, l|[\| = -18 mA 


Vcc = 

5V, V|n = 2V, Ta = 

25°C, 

1 MHz 



Vcc = 

5V, Vo = 2V, Ta = 

25°C, 

1 MHz, 

, Output '"OFF" 


vcc = 

Max, All Inputs Grounded, 

All Outputs Open 



Vq = OV, Vcc “ Max, (Note 4) 


Vcc = Max, Vq = 0.45 to 2.4V, 
Chip Disabled 


•oh = “2 mA 


•oh ” rnA 


ac electrical characteristics (with standard load) 


CONDITIONS 


1 . ! 

PARAMETER 

tAA 

Address Access Time 

tEA 

Enable Access Time 

tEft 

Enable Recovery Time 



DM54S387/287 


DM74S387/287 


5V±10%;-55°Gto+125°C|5V±5%;0°Cto+70°C [ UNITS 
TYP I MAX I MIN I TYP I MAX I 



Note 1 : Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits do not apply during programming. For the programming ratings, refer to the programming instructions. 

Note 3: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vcc “ 3”^ '•’A “ 25° C. 

Note 4: During Isc measurement, only one output at a time should be grounded. Permanent damage may Otherwise result. 

Note 5: To measure Vqh O'' •cEX unprogrammed part, apply T0.5V to both A7 and A2 (pin 1 5 and pin 7). 
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DM54S570/Diyi74S570 open-collector 2048-bit PROM 
DM54S571/DM74S571 TRI-STATE® 2048-bit PROM 


general description 

These Schottky PROM memories are organized in the 
popular 512 words by 4 bits configuration. A memory 
enable Input is provided to control the output states. 
When the enable input is in the jow state, the outputs 
present the contents of the selected word. 

If the enable input Is raised to a high level, it causes all 
4 outputs to go to the '"OFF” or high impedance state. 
The memories are available in both open-collector and 
TRI-STATE versions and are available as ROM's as well 
as PROM's. 

PROM's are shipped from the factory with lows In ail 
locations. A high may be programmed into any selected 
location by following the programming instructions. 
Once programmed, it Is impossible to go back to a low. 


features 

■ Advanced titanium-tungsten (Ti-W) fuses 

■ Schottky-clamped for high speed 

Address access— 55 ns max 
Enable access— 30 ns max 

■ PNP inputs reduce input loading 

■ All dc and ac parameters guaranteed over temperature 

■ Low voltage TRI-SAFE^*'^ programming 

■ Board level programming 

■ ROM mates are DM74S270 and DM74S370 



Military 

Commercial 

Open- 

Collector 

TRI-STATE 

Package 

DM74S570 


X 

X 


N, J 

DM74S571 


X 


X 

N, J 

DM54S570 

X 


X 


J 

DM54S571 

X 



X 

J 


block diagram 


connection diagram 

Duai-in-Line Package 


MOST SIGNIFICANT 
ADDRESS BIT 


A2< 

Al< 

A0< 




BUFFERS 

1 

AND 


1/64 

1 

DECODE 

63* 




2048 BIT ARRAY 
64 X 32 BIT 
MEMORY MATRIX 


BUFFERS 


ENABLE 

GATE 



7 

r 


r 

0 ^ 7 

1/8 

1 

1/8 


1/8 


1/8 

DECODE 


DECODE 


DECODE 


DECODE 


H 


— 


— 


i 


1 


i 


i 

OUTPUT 

J 

OUTPUT 


OUTPUT 


OUTPUT 

BUFFER 

n 

BUFFER 


BUFFER 


BUFFER 



logic symbol 


MOST SIGNIFICANT _ 
DATA BIT 



AO 





A1 


01 

— 

— 

A2 


02 

— 

— 

A3 


03 

— 

— 

A4 


04 

— 

— 

AS 




— 

A6 




— 

A7 

n 
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absolute maximum ratings (Notei) 


operating conditions 


Supply Voltage (Note 2) 0.5V to +7\/ 

Input Voltage (Note 2) -1 .2V to +5.5V 

Output Voltage (Note 2) -0.5V to +5.5 V 

Storage T emperature -65" C to + 1 50° C 

Lead Temperature (Soldering, 10 seconds) 300°C 



MIN 

MAX 

UNITS 

Supply Voltage (Vqc) 

DM54S570, DM54S571 

4.5 

5.5 

V 

DM74S570, DM74S571 

4.75 

5.25 

V 

Ambient Temperature (T/\) 

DM54S570, DM54S571 

-55 

+125 

°c 

DM74S570, OM74S571 

0 

+70 

°c 

Logical "'0" Input Voltage (Low) 

0 

0.8 

V 

Logical "1" Input Voltage (High) 

2.0 

5.5 

V 


dc electrical characteristics (Notes) 


PARAMETER 


Input Load Current, All Inputs 


l|}^ I Input Leakage Current, All Inputs 


Input Leakage Current, All Inputs 


Vql I Low Level Output Voltage 


Vjt 1 Low Level Input Voltage 


V|H I Wish Level Input Voltage 


•CEX Output Leakage Current 

(Open-Collector Only) (Note 5) 

Vc Input Clamp Voltage 


Input Capacitance 


Cq Output Capacitance 


*CC Power Supply Current 


TRI-STATE PARAMETERS 


CONDITIONS 


Vcc “ Max, V|[\| = 0.45V 


Vcc = Max, V||\) = 2.7V 


Vcc = Max, ViN = 5.5V 


Vqc = Min, Iql = mA 


DM54S570, 54S571 


DM74S570, 74S571 


MIN TYP MAX MIN TYP MAX 



Vcc = 

Max. VcEX “ 2.4V 


vqc = 

Max, VcEX ~ 5.5V 


Vcc = 

Min, l||\j = -18 mA 


Vcc = 

5V, V||S| = 2V, Ta = 

25°C, 

1 MHz 



Vcc = 

5V, Vo = 2V, Ta = 

25°C, 

1- MHz 

, Output "OFF" 


Vcc = 

Max, All Inputs Grounded, 

All Outputs Open 



'sc 

Output Short Circuit Current 

(Note 5) 

Vq = OV, Vcc ^ Max, (Note 4) 

IHZ 

Output Leakage (TRI-STATE) 

Vcc = Max, Vq = 0.45 to 2.4V, 



Chip Disabled 

Vqh 

Output Voltage High, (Note 5) 

IOH = "2mA 



IOH~~0-5mA 


ac electrical characteristics (With standard load) 


PARAMETER 

tAA 

Address Access Time 

lEA 

Enable Access Time 

tER 

Enable Recovery Time 


CONDITIONS 



Note 1 : Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits do not apply during programming. For the programming ratings, refer to the programming instructions. 

Note 3: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vqc ~ 5V and T/^ * 25°C. 

Note 4: During Isc measurement. Only one output at a time should be grounded. Permanent damage may otherwise result. 

Note 5: To measure Vqh^ ^CEX o*' •sC an unprogrammed part, apply 10.5V to both A8 and A2 (pin 14 and pin 7). 
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Preliminary 


DM54S572/DM74S572 open-collector 4096-bit PROM 
DM54S573/DM74S573 TRI-STATE® 4096-bit PROM 


general description 

These Schottky PROM memories are organized in the 
popular 1024 words by 4 bits configuration. Two 
memory enable inputs are provided to control the 
output states. When the enable inputs are in the low 
state, the outputs present the contents of the selected 
word. 

If either or both of the enable inputs is raised to a high 
level, it causes all 4 outputs to go to the "OFF'" or high 
impedance state. The memories are available in both 
open-collector and TRI-STATE® versions. 

PROM's are shipped from the factory with lows in all 
locations. A high may be programmed into any selected 
location by following the programming - instructions. 
Once programmed, it is impossible to go back to a low. 


features 

■ Advanced titanium-tungsten (Ti-W) fuses 

■ Schottky-clamped for high speed 

Address access— 60 ns max 
Enable access— 35 ns max 

■ PNP inputs reduce input loading 

■ All dc and ac parameters guaranteed over temperature 

■ Low voltage TRI-SAFE^^ programming 

■ Board level programming 

■ High density 18-pin package 


Military Commercial TRI-STATE Package 

Collector 


DM74S572 


DM74S573 


OM54S572 


DM54S573 



block diagram 



4096 BIT ARRAY 
64 X 64 BIT 
MEMORY MATRIX 





connection diagram 

Dual-ln-Line Package 



logic symbol 
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absolute maximum ratings (Note 1) operating conditions 










MIN 

MAX 

UNITS 

Supply Voltage (Note 2) 

0.5V to +7V Supply Voltage (Vqq) 





Input Voltage (Note 2) 

-1 .2V to +5.5V 

DM54S572. DM54S573 

4.5 

5.5 

V 

Output Voltage (Note 2) 

-0.5V to +5.5V 

DM74S572, DM74S573 

4.75 

5.25 

V 

Storage Temperature 

Lead Temperature (Soldering, 10 seconds) 

-65"C to -»-150°C A . -r . i-r 4 

Ambient Temperature (Ta) 

^ DM54S572, DM54S573 

-55 

+125 

°C 




DM74S572, DM74S573 


3 

+70 

°C 



Logical "0 

' Input Voltage (Low) 

3 

0.8 

V 



Logical "1 

' Input Voltage (High) 2.0 

5.5 

V 

dc electrical characteristics (Note 3) 











DM54S572, 54S573 

DM74S572, 74S573 



PARAMETER 








UNITS 


UUiVLII 1 IV.IIM 0 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

llL 

Input Load Current, All Inputs 

Vcc = Max, ViN = 0.45V 

. 

-80 

-250 


-80 

-250 

/iA 

. «IH 

Input Leakage Current, All Inputs 

Vcc = Max, Vji\] = 2.7V 



mm 



25 

iuA 

l| 

Input Leakage Current, All Inputs 

Vcc = Max, V|N = 5.5V 



■■ 



mm 

mA 

VOL 

Low Level Output Voltage 

VcC ~ Min, Iql “ ^6 mA 


0.35 

mm 


0.35 

momm 

V 

ViL 

Low Level Input Voltage 




0.80 



0.80 

V 

V|H 

High Level Input Voltage 



. 


2.0 



V 

'CEX 

Output Leakage Current 

Vcc = Max, VcEX " 2.4V 



50 



50 

/iA 


(Open-Collector Only) (Note 5) 

VcC ~ Max, Vqex ~ 5.5V 



100 / 



100 

^A 

Vc 

Input Clamp Voltage 

\ ^CC ~ Min, l||\j = -18 mA 


-0.8 

-1.2 


-0.8 

-1.2 

V 

C|N 

Input Capacitance 

VCC = 5V, V,n = 2V, Ta = 25 C, 

mu 

4.0 


■ 

4.0 


pF 



1 MHz 




■ 




Co 

Output Capacitance 

Vcc = 5V, Vo = 2 V, Ta = 25 C, 

1 MHz, Output "OFF" ■ 


6.0 


■ 

6.0 

■ 

PF 

•cc 

Power Supply Current 

Vqc ~ Max, All Inputs Grounded, 

All Outputs Open 


125 

140 

■ 

125 

mu 

mA 

TRI-STATE PARAMETERS 

'sc 

Os^tput Short Circuit Current 
(Note 5) 

Vo = OV, Vcc = Max, (Note 4) 

-30 

-60 

-100 

-30 

-60 

-100 

mA 

g 

Output Leakage (TRI-STATE) 

Vcc = Max, Vq = 0.45 to 2.4V, 

Chip Disabled 


■ 

±50 

■ 

■ 

±50 

/iA 


Output Voltage High, (Note 5) 

Iqh = -2 mA 

wm 

HSi 





V 

■H 


lOH ~ 




mm 

3^2 


V 

ac electrical characteristics (With standard load) 




DM54S572, 54S573 

DM74S572, 74S573 



PARAMETER 

CONDITIONS 

5V ± 10%; -55^C to +125^^0 

5V ±5%; O^C to +70°C 

UNITS 




MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


tAA 

Address Access Time 

1 


40 

75 


40 

60 

ns 

tEA 

Enable Access Time 



25 

45 


25 

35 

ns 

'ER 

Enable ^Recovery Time 



25 

45 

mm 

25 

35 

ns 

Note 1 

Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 

may be operated at these values. 









Note 2: These limits do not apply during programming. For the programming ratings, refer to the programming instructions. 



Note 3 

These limits apply over the entire operating range unless stated otherwise. All typical values are for Vqc 5V and Ta “ 25''C. 


Note 4: During 1$^ measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 



Note 5: To measure Vqh, IqeX o'" ^SC unprogrammed part, apply 10.5V to both A7 and A2 (pin 15 and pin 7). 



--- 
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DM77S295/DM87S295 open-collector 4096-bit PROM 
DM77S296/DM87S296 TRI-STATE® 4096-blt PROM 


general description 

These Schottky mennories are organized in the popular 
512 words by 8 bits configuration. Four memory enable 
inputs are provided to control the output states. When 
E1 and E2 are low and E3 and E4 are high, the output 
presents the contents of the selected word. 

If El or E2 are high, or E3 or E4 are low, it causes all 
8 outputs to go to the "OFF"' or high impedance state. 
The memories are available in both open-collector and 
TRI-STATE versions and are available as ROM's as 
well as PROM's. 

PROM's are shipped from the factory with lows in all 
locations. A high may be programmed into any selected 
location by following the programming instructions. 
Once programmed, it is impossible to go back to a low. 


features 

■ Advanced titanium-tungsten (Ti-W) fuses 

■ Schottky-clamped for high speed 

Address access— 65 ns 
Enable access— 35 ns 

■ PNP inputs reduce input loading 

■ All dc and ac parameters guaranteed over temperature 

■ Low voltage TRI-SAFE™ programming 

■ Board level programming 

■ ROM mates are DM87S95 and DM87S96 


selection guide 


connection diagram 



Military 

Commercial 

Open- 

Collector 

TRI-STATE 

Package 

DM87S295 


X 

X 


N, J 

DM87S296 


X 


X 

N, J 

DM77S295 

X 


X 


J 

DM77S296 

X 



X 

J 


block diagram 


Dual-ln-Line Package 



A9 0-— 
A8 O— 
A7 O— 
A6 O— 
A5 O— 
A4 O— 

A3 0 

1/64 

DECODER 


4096 BIT ARRAY 

64 X 64-BIT 

MEMORY MATRIX 




XT 

Ik IV 

A 



A 



BUFFERS 


18 

DECODER 

DECODER 

_ 18 
DECODER 

1 8 

~ DECODER 

- >8 
DECODER 

SMS 

- 1'8 
DECODER 

_ . 1'8 
DECODER 


HHHHI 

■ 

HI mi 

mm 

■IH 

■■■1 

■■■■ 



■hhh 


: 

ENABLE 

GATE 

■ 

■ 

OUTPUT _ 
BUFFER 

■ 

!■ 






_ OUTPUT 
BUFFER 




08 07 06 , 05 04 03 02 01 


The device is enabled when: El • E2 • E3 • E4 


logic symbol 



OP 


oo 


Ho 


T® 

CO? 

Ho 

m® 

®S 

0"« 

?>o 

30 

Ono 

^30 
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absolute maximum ratings (Note i) operating conditions 




- 






MIN 

MAX 

UNITS 

Supply Voltage (Note 2) 

-0.5V to +7V Supply Voltage (Vqq) 

V 




Input Voltage (Note 2) 

-1 .2V to +5.5V 

DM77S295, DM77S296 

4.5 

5.5 

V 

Output Voltage (Note 2) 

-^.5V to +5.5V 

DM87S295, DM87S296 

4.75 

5.25 

V 

Storage Temperature, 

Lead Temperature (Soldering, 10 seconds) 

-65Cto+150^C Ambient Temperature (Ta) 

^ DM77S295, DM77S296 

-55 

+125 

“c 




DM87S295, DM87S296 

' 

0 

+70 

°c 



Logical "*0" Input Voltage (Low) 

0 

0.8 

V 



Logical 

" Input Voltage (High) 

2.0 

5.5 

V 

dc electrical characteristics (Note 3) 









DAD AAACTCD 


DM77S295, 296 

DM87S295,296 

UNITS 



UUiMLII 1 ItJiVo 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

mm 

Input Load Current, All Inputs 

Vcc = Max, V||SJ = 0.45V 


-80 

-250 


-80 

-250 

/iA 


Input Leakage Current, All Inputs 

VcC“Max, V||vj = 2.7V 



25 



25 

iuA 

«l 

Input Leakage Current, All Inputs 

Vcc = Max, V|N = 5.5V 



1.0 



1.0 

mA 

VoL 

Low Level Output Voltage 

VcC ~ Min, Iql = 16 mA 


0.35 

0.5 


0.35 

0.5 

V 

V|L 

Low Level Input Voltage 




0.80 



0.80 

V 

V|H 

High Level Input Voltage 


2.0 



2.0 



V 

ICEX 

Output Leakage Current 

Vqc = Max, VcEX ~ 2.4V 



50 



50 

mA 


(Open-Collector Only) (Note 5) 

Vcc ^ Max, VcEX ~ 5.5V 



100 



100 

ma 

VC 

Input Clamp Voltage 

Vcc “ Min, l(|\| = -18 mA 


-0.8 

-1.2 


-0.8 

-1.2 

V 

C|N 

Input Capacitance 

Vcc = 5V, V||si = 2V, Ta = 25"C, 

m 

4.0 

m 

■ 

mm 

m 

pF 



1 MHz 




■ 

■1 



Co 

Output Capacitance 

Vcc = 5V, Vo = 2V, Ta = 25^C, 

1 MHz, Output "OFF" 

■ 

6.0 


■ 

6.0 

' 

PF 

'cc 

Power Supply Current 

Vcc “ Max, All Inputs Grounded, 

All Outputs Open 

■ 

115 

170 

■ 

115 

170 

mA 

TRI-STATE PARAMETERS 

isc 

Output Short Circuit Current 

(Note 5) 

Vo = OV, Vcc = Max, (Note 4) 

-30 

-60 

-100 

-30 

-60 

-100 

mA 

'HZ 

Output Leakage (TRJ-STATE) 

Vcc “ Max, Vo = 0.45 to 2.4V, 

Chip Disabled 


■ 

±50 

■ 

■ 

±50 

^A 

VOH 

Output Voltage High, (Note 5) 

•OH = ~2«nA 

2.4 

3.2 





V 



lOH ~ “5-5 mA 

! 






V 

ac electrical characteristics (With standard toad) 




DM77S295, 296 

DM87S295, 296 



PARAMETER 

CONDITIONS 

5V ±10%;- 55°Cto+125°C 

5V ±5%; 6'^C to+7P°C 

UNITS 




MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


tAA 

Address Access Time 



40 

75 


40 

65 

ns 


Enable Access Time 



20 

40 


20 

35 

ns 

tER 

Enable Recovery Time 



20 

40 


20 

35 

ns 

Note 1 

: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 

may be operated at these values. 









Note 2 

These limits do not apply during programming. For the programming ratings, refer to the programming instructions. 



Note 3 

These limits apply over the entire operating range unless stated otherwise. All typical values are for Vqc * 5V and Ta * 25®C. 


Note 4 

During 1$^ measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 



Note 5: To measure VoH» *CEX o'' ^SC on an unprogrammed part, apply 10.5V to both A7 and A2 (pin 1 and pin 6). 
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W 


Preliminary 


DM77S229/DM87S229 open-collector 8196 -bit PROM 
DM77S228/DM87S228 TRI-STATE® 8196-bit PROM 
general description features 


These Schottky PROM memories are organized in the 
popular 1024 words by 8 bits configuration. Four 
memory enable inputs are provided to control the 
output states. When El and E2 are low and E3 and E4 
are high, the output presents the contents of the selected 
word. 

If El or E2 are high, or E3 or E4 are low, it causes all 
8 outputs to go to the ''OFF'' or high impedance state. 
The memories are available in both open-collector and 
TR I -STATE versions and are available as ROM's as 
well as PROM's. 

PROM's are shipped from the factory with lows in all 
locations. A high may be programmed into any selected 
location by following the programming instructions. 
Once programmed, it is impossible to go back to a low. 


■ Advanced titanium-tungsten (Ti-W) fuses 

■ Schottky-clamped for high speed 

Address access— 70 ns max 
Enable access— 45 ns max 

■ PNP inputs reduce input loading 

■ All dc and ac parameters guaranteed over temperature 

■ Low voltage TRI-SAFE programming 

■ Board level programming 

■ ROM mates are DM85S29 and DM85S28 


Military Commercial 


Collector 


TRI-STATE Package 


DM87S229 


DM87S228 


DM77S229 


DM77S228 



block diagram 


connection diagram 

Dual'In Line Package 








logic symbol 
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absolute maximum ratings (Notei) operating conditions 




Supply Voltage (Note 2) 

Input Voltage (Note 2) 

Output Voltage (Note 2) 

Storage Temperature 

Lead Temperature (Soldering, 10 seconds) 

0.5V to +7V Supply Voltage (Vqq) 

-1 .2V to +5.5V DM77S229, DM77S228 

-0.5V to +5.5V DM87S229, DM87S228 

-65^C tO+150°C A u- . /-r 1 

0^ Ambient Temperature (T/^) 

^ DM77S229, DM77S228 

DM87S229, DM87S228 

MIN 

4.5 

4.75 

-55 

0 

MAX 

5.5 

5.25 

+125 

+70 

UNITS 

V 

V 

°C 

°C 



Logical "0" Input Voltage (Low) 

3 

0.8 

V 



Logical “1 

' Input Voltage (High) 2.0 

5.5 

V 

dc electrical characteristics (Note 3) 








PARAMETER 

CONDITIONS 

. 

DM77S229, 77S228 

DM87S229, 87S228 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

i|L 

Input Load Current, All Inputs 

Vcc = Max. V|N = 0.45V 


-80 

-250 


-80 

-250 

juA 

»IH 

Input Leakage Current, All Inputs 

VCC- Max, V|N = 2.7V 

• 


25 



25 

ma 

l| 

Input Leakage Current, All Inputs 

Vcc = Max, V||\j “ 5.5V 



1.0 



1.0 

mA 

VOL 

Low Level Output Voltage 

VcC ~ Min, Iql = 16 mA 


0.35 

0.5 


0.35 

0.5 

V 

, V|L 

Low Level Input Voltage 




0.80 



0.80 

V 

V)H 

High Level Input Voltage 


2.0 



2.0 



V 

*CEX 

Output Leakage Current 

Vcc = Max, VcEX “ 2.4V 



50 



50 

M 


(Open-Collector Qnly) (Note 5) 

VcC - Max, VcEx ~ 5.5V 



100 



100 

^A 

vc 

Input Clamp Voltage 

Vcc “ Min, l||\| = -18 mA 


-0.8 

-1.2 


-0.8 

-1.2 

V 

C|N 

Input Capacitance 

Vcc = 5V, VfiM = 2V, Ta = 25' C, 

1 MHz 


4.0 



4.0 


pP 

Co 

Output Capacitance 

Vcc = 5V, Vo = 2V, Ta = 25"C, 

1 MHz, Output "OFF" 


6.0 



6.0 


PF 

'cc 

Power Supply Current 

Vcc ~ Max, All Inputs Grounded, 

All Outputs Open 


135 

170 


135 

170 

mA 

TRI-STATE PARAMETERS 

'sc 

Output Short Circuit Current 

(Note 5) 

Vq = OV, Vcc Max, (Note 4) 

-30 

-60 

-100 

-30 

-60 

-100 

mA 

Ihz 

Output Leakage (TRI-STATE) 

Vcc ^ Max, Vq - 0.45 to 2.4V, 

Chip Disabled 



±50 



±50 

ma 

VOH 

Output Voltage High, (Note 5) 

IOH"~2mA 

2.4 

3.2 





V 



•oh ~5.5 mA 




2.4 

3.2 


V 

ac electrical characteristics (With standard load) 


PARAMETER 

CONDITIONS 

DM77S229, 77S228 
5V±10%;-55°Cto-H25''C 

DM87S229, 87S228 
5V±5%;0°Cto +70°C 

UNITS 




MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


tAA 

Address Access Time 



57 

90 


57 

70 

ns 

tEA 

Enable Access time 



31 

60 


31 

45 

ns 

tER 

Enable Recovery Time 



31 

60 

■ 

31 

45 

ns 

Note 1: Absolute maximurn ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits do not apply during programming. For the programming ratings, refer to the programming instructions. 

Note 3: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vqq = 5V and T/\ = 25°C. 

Note 4: During I5Q measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 

Note 5: To measure VqH* ^CEX o*' ^SC unprogrammed part, apply 10.5V to both A7 and A2 (pin 15 and pin 7). 



© 1C MASTER 1977 


717 


National Semiconductor 



National Semiconductor 




DM54S470/DM74S470 open-collector 2048-bit PROM 
DM54S471/DM74S471 TRI-STATE® 2048-bit PROM 


Preliminary 


general description 

These Schottky PROM memories are organised in the 
popular 256 words by 8 bits configuration. Two mem- 
ory enable inputs are provided to control the output 
states. When the enablje inputs are in the low state, the 
outputs present the contents of the selected word. 

If either or both of the enable inputs is raised to a high 
level, it causes ail 8 outputs to go to the "OFF"' or 
high impedance state. The memories are available in 
both open-collector and TRI-STATE versions and are 
available as ROM's as well as PROM's. 

PROM's are shipped from the factory with lows in ail 
locations. A high may be programmed into any selected 
location by following the programming Instructbns. 
Once programmed, it is impossible to go back to a low. 


features 

■ Advanced titanium -tungsten (Ti-W) fuses 

■ Schottky-clamped for high speed 

Address access-~60 ns max 
Enable access— 35 ns max 

■ PNP inputs reduce input loading 

■ All dc and ac parameter^ guaranteed over temperature 

■ Low voltage TRI-SAFE programming 

■ High density 20-pin package 

■ ROM mates are DM74S271 and DM74S371 



Military 

Commercial 

Open- 

Collector 

TRI-STATE 

Package 

DM74S470 


X 

X 


N,J 

DM74S471 


X 


X 

N, J 

DM54S470 

X 


X 


J 

DM54S471 

X 



X 

J 


block diagram 


connection diagram 



Dual-ln-Line Package 



logic symbol 
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absolute maximum ratings (Notei) 


operating conditions 


Supply Voltage (Note 2) "0.5V to +7V 

Input Voltage (Note 2) -1 .2V to +5.5V 

Output Voltage (Note 2) -0.5V to +5.5V 

Storage T emperature -65° C to +1 50° C 

Lead Temperature (Soldering, 10 seqonds) 300°C 


Supply Voltage (Vqc> 
DM54S470, DM54S471 
DM74S470, DM74S471 

Ambient Temperature (T/^) 
DM54S470, DM54S471 
DM74S470, DM74S471 

Logical "O'" Input Voltage (Low) 


MIN 

MAX 

UNITS 

4.5 

5.5 , 

V 

4.75 

5.25 

V 

-55 

+125 

°C 

0 

+70 

°C 

0 

0.8 

V 

2.0 

5.5 

V 


dc electrical characteristics (Notes) 


PARAMETER 


l|L I Input Load Current, All Inputs 


l|H Input Leakage Current, All Inputs 


Input Leakage Current, All Inputs 


Vql I Level Output Voltage 


V|L I Low Level Input Voltage 


V|H High Level Input Voltage 


•CEX Output Leakage Current 

(Open-Collector Only) (Note 5) 


Input Clamp Voltage 


Input Capacitance 


Co Output Capacitance 


Ice Power Supply Current 


TRI-STATE PARAMETERS 


CONDITIONS 


Vec = V|fv| = 0.45V 


Vcc^Max, V|js| = 2.7V 


VeC V|M = 5.5V 


VeC ~ 1^'*^' lOL ~ 


DM54S470, DM54S471 DM74S470, DM74S471 


MIN TYP MAX MIN TYP MAX 



VeC = Max. VcEX " 2.4V 


VeC “ Max, VcEX 5.5V 


VeC “ Min, l|j\| = -18 mA 


VeC = 5V, ViN = 2V, Ta = 25°C, 
1 MHz 


VeC = 5V, Vo - 2V, Ta = 25°C, 
1 MHz, Output "OFF" 


VeC “ Max, All Inputs Grounded, 
All Outputs Open 


Isc 

Output Short Circuit Current 

(Note 5) 

Vq = OV, Vqc ~ Max, (Note 4) 

IHZ 

Output Leakage (TRI -STATE) 

VeC “ Max, Vq = 0.45 to 2.4V, 

Chip Disabled 

VOH 

Output Voltage High, (Note 5) 

lOH = -2 mA / 



lOH'^'S-SmA 


ac electrical characteristics (with standard load) 



CONDITIONS 



DM54S470, DM54S471 DM74S470, DM74S471 

5V ±10%;-55°C to+125°C 5V ±5%; 0°C to '►70°C 


MIN 



TYP 

MAX 

40 

75 

20 

40 

20 

40 



TYP 

MAX 

40 

60 

20 

30 

20 

30 


tAA I Address Access Time 


Enable Access Time 


Enable Recovery Tirhe 


Note 1 : Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits do not apply during programming. For the programming ratings, refer to the programming instructions. 

Note 3: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vec ” 5V and Ta - 25° C. 

Note 4: During Isc measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 

Note 5: To measure Vqh* IcEX o*' IsC unprogrammed part, apply 10.5V to both A7 and A2 (pin 15 and pin 7). 
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Preliminary 


DM77S221/DM87S221 open-collector 2048-bit PROM with latches 
DM77S222/DM87S222 TRI-STATE® 2048-bit PROM with latches 


general description 

These Schottky PROM memories are organized in the 
popular 256 words by 8 bits configuration. A memory 
enable input is provided to control the output states. 
When the enable input is in the low state, the outputs 
present the contents of the selected word. An output 
latch control is provided. If the latch control pin is high, 
the data falls through to the output enable gate. If the 
latch control pin is low, the data is latched and the 
addresses may be changed without affecting the output 
data. 


features 

■ Advanced titanium-tungsten (Ti-W) fuses 

■ Schottky-clamped for high speed 

Address access-r60 ns max 
Enable access— 30 ns max 

■ PNP inputs reduce input loading 

■ All dc and ac parameters guaranteed over temperature 

■ Low voltage TRI-SAFE^*^ programming 

■ Open-collector or TRI-STATE® outputs 


PROM's are shipped from the factory with lows In all 
locations. A high may be programmed Into any selected 
location by following the programming Instructions. 
Once programmed, it is Impossible to go back to a low. 


■ Board level programming 

■ High density 20-pln package 

■ ROM mates are DM87S201 and DM87S202 



Military 

Commercial 

Open- 

Collector 

TRISTATE 

Package 

DM87S221 


X 

X 


N, J 

DM87S222 


X 

, 

X 

N, J 

DM77S221 

X 


X 


J 

DM77S222 

X 



X 

J 


block diagram 


connection diagram 
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absolute maximum ratings (NoteD 

operating conditions 











MIN 

MAX 

UNITS 

Supply Voltage (Note 2) 

Input Voltage (Note 2) 

Output Voltage (Note 2) 

Storage Temperature 

Lead Temperature (Soldering, 10 seconds) 

--0.5V to +7V 
-1 .2V to +5.5V 
-T).5V to +5.5V 
-65°C to+150®C ' ^ 

300°C 

Supply Voltage (Vcc) 
DM77S221,DM77S222 
DM87S221, DM87S222 

Ambient Temperature (Ta) 
DM77S221,DM77S222 
DM87S221, DM87S222 

4.5 5.5 

4.75 5.25 

-55 +125 

0 +70 

0 o 

O O < < 




Logical "O' 

' Input Voltage (Low) 0 

0.8 

V 




Logical "1 ' 

' Input Voltage (High) 2.0 

5.5 

V 

dc electrical characteristics (Note 3) 









PARAMETER 

CONDITIONS 

DM77S221, 77S222 

DM87S221, 87S222 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

l|L 

Input Load Current, All Inputs 

Vcc 1^3^' V|N = 0.45V 


-80 



-80 

-250 

MA 

hH. 

Input Leakage Current, All Inputs 

Vqc = Max, V|N = 2.7V 



rai 



25 

^A 

i| 

Input Leakage Current, All Inputs 

Vcc “ Max, V|N - 5.5V 



1.0 



1.0 

mA 

VoL 

Low Level Output Voltage 

Vcc = Min, Iql ~ 


0.35 

IQQIII 


0.35 

0.5 

V 

V|L 

Low Level Input Voltage 







0.80 

'B 

V|H 

High Level Input Voltage 





2.0 



iB 


Output Leakage Current 

Vcc = Max, VcEX " 2.4V 



50 



50 

^A 

■I 

(Open-Collector Only) (Note 5) 

Vcc “ Max, VcEX ~ 5.5V 



100 



100 

/uA 

HQII 

Input Clamp Voltage 

Vcc “ Min, l|fyj = -18 mA 


-0.8 

-1.2 


-0.8 

-1.2 

V 

C|N 

Input Capacitance 

Vcc = 5V, V|N =' 2V, Ta = 25°C, 

1 MHz ' 


4.0 


■ 

H 



pF 

Co 

Output Capacitance 

Vcc = 5V, Vo = 2V, Ta = 25°C, 

1 MHz, Output "OFF" 


6.0 


■ 

nm 

■ 

PF 

•cc 

Power Supply Current 

Vcc “ Max, AH Inputs Grounded, 

All Outputs Open 

■ 

120 


■ 

120 

150 

mA 

TRI-STATE PARAMETERS \ 

B 

Output Short Circuit Current 

(Note 5) 

Vo ~ PV, Vcc ~ Max, (Note 4) 

-30 

-60 

-100 

-30 

-60 

-100 

mA 

H 

Output Leakage (TRI -STATE) 

Vcc “ Max, Vq = 0.45 to 2.4V, 

Chip Disabled 


■ 

±50 

■ 

■ 

±50 

ma 

VOH 

Output Voltage High, (Note 5) 

IOH=~2mA 

2.4 






V 



•oh ~ mA 




EB 



V 

ac electrical characteristics (with standard load) 





DM77S221. 77S222 

Diyi87S22l, 87S222 



PARAMETER 

CONDITIONS 


5V ±10%;-55°Cto+125“C 

5V±5%,0°Cto+70°C 

UNITS 





MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


tAA 

Address Access Time 



40 

75 


40 

60 

ns 

tEA 

Enable Access Tirhe 



20 

r^O 

- 

20 

30 

ns 

tER 

Enable Recovery Time 

\ 



20 

40 


20 

30 

ns 

tLO 

Latch To Output 



15 

30 


15 

20 

ns 

Note 1: Absolute maximum ratings are those values beyond which the' device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits do not apply during programming. For the programming ratings, refer to the programming instructions. 

Note 3: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vcc ~ 5V and Ta * 25® C. 

Note 4: During Isc measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 

Note 5: To measure Vqh* *CEX O’* *SC - 
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Preliminary 


DM54S473/DM74S473 open-collector 4096-bit PROM 
DM54S472/DM74S472 TRI-STATE® 4096-bit PROM 

features 

■ Advanced titanium 7 tungsten (Ti-W) fuses 


general description 

These Schottky PROM memories are organized in the 
popular 512 words by 8 bits configuration. A memory 
enable input is provided to control the output states. 
When the enable input is in the low state, the outputs 
present the contents of the selected word. 

If the enable input is raised to a high level, it causes all 
8 outputs to go to the “OFF'' or high impedance state. 
The mi^mories are available in both open-collector and 
TRI-STATE versions. 


PROM's are shipped from the factory with lows in all 
locations. A high may be programmed into any selected 
location by following the programming instructions. 
Once programmed, it is impossible to go back to a low. 


■ Schottky-clamped for high speed 

Address access— 65 ns max 
Enable access— 40 ns max 

■ PNP inputs reduce input loading 

■ All dc and ac parameters guaranteed over temperature 

■ Low voltage TRI-SAFE programming 

■ Board level programming 

■ High density 20-pin package 
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absolute maximum ratings (Note i) 


Supply Voltage (Note 2) --0.5V to +7V 

Input Voltage (Note 2) -1 ,2V to +5.5V 

Output Voltage (Note 2) -0.5V to +5.5V 

Storage Temperature -65° C to +150° C 

Lead Temperature (Soldering, 10 secorids) 300°C 


operating conditions 



MIN 

MAX 

UNITS 

Supply Voltage (Vcc) 

DIVI54S473, DM54S472 

4.5 

5.5 

V 

DM74S473, DIVI74S472 

4.75 

5.25 

V 

Ambient Temperature (Jj\) 

DM54S473, DM54S472 

-55 

+125 

°c 

DM74S473, DM74S472 

0 

+70 

°c 

Logical "0" Input Voltage (Low) 

0 

0.8 

V 

Logical "'1" InpuL Voltage (High) 

2.0 

5.5 

V 


dc electrical characteristics (Notes) 


PARAMETER 


Input Load Current. All Inputs 


l||-l Input Leakage Current, All Inputs 


Input Leakage Current, All Inputs 


VqL Low Level Output Voltage 


V|L Low Level Input Voltage 


V|H High Level Input Voltage 


\CEX Output Leakage Current 

(Open-Collector Only) (Note 5) 


Input Clamp Voltage 


Input Capacitance 


Cq Output Capacitance 


•CC Power Supply Current 


TRI-STATE PARAMETERS 


CONDITIONS 


Vcc = Max. V|N = 0.45V 


Vcc = Mak, ViiM = 2.7V 


Vcc Max. Vjisi = 5.5V 


Vcc Min, Iql ~ 


DM54S473, 54S472 


DM74S473, 74S472 



ac electrical characteristics (With standard load) 


PARAMETER 

tAA 

Address Access Time 

tEA 

Enable Access Time 

tER 

Enable Recovery Time 


MIN TYP MAX MIN TYP | MAX 


-250 -80 -250 


25 



Vcc = 

Max, VcEX ' 2.4V 


Vcc = 

Max, VcEX = 5.5V 


Vcc = 

Min, l||\| = -18 mA 


Vcc = 

5V, Vim = 2V.Ta = 

= 25°C, 

1 MHz 



Vcc = 

5V, Vo = 2V. Ta = 

25°C, 

1 MHz, 

, Output "OFF” 


Vcc = 

Max, All Inputs Grounded, 

1 All Outputs Open 



Isc 

Output Short Circuit Current 

(Note 5) 

Vq = (5V, Vcc “ Max, (Note 4) 

IHZ 

Output Leakage (TRI -STATE) 

Vcc = Max, Vq = 0.45 to 2.4V, 

Chip Disabled v 

Vqh 

Output Voltage High, (Note 5) 

Iqh = ~2 mA 



•oh ~ mA 



CONDITIONS 


DM54S473, 54S472 DM74S473, 74S472 

5V ±10%; -55°C to +1 25°C 5V ±5%; 0°C to +70°C 



TYP 

MAX 

45 

80 

28 

55 

28 

55 



Note t: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

l)ilote 2: These limits do not apply during programming. For the programming ratings, refer to the programming instructions^ 

Note 3: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vcc * ^A ~ 25°C. 

Note 4: During Isc measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 

Note 5: To measure Vqh# ^CEX *SC unprogrammed part, apply 10.5V to both A7 and A2 (pin 15 and pin 7). 
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DM8678 bipolar character generator 
general description 

The DM8678 is a 64-character bipolar character generator 
with serial output, and packaged in a standard 16-pin 
DIP designed primarily for the CRT display marketplace. 
The DM8678 incorporates several CRT system level 
functions, as well as a 7 x 9 or 5 x 7 row scan character 
font. The DM8678 performs the system functions of 
parallel to serial shifting, character address latching, 
character spacing, and character line spacing which are 
normally done with extra packages. 

Shifted characters can be generated by the on-chip 
subtractor. 


The clear input and the load enable input are active low. 
load enable is synchronous with the dot clock. Both 
the line clock and the dot clock are positive edge- 
triggered. When the address latch control signal is high, 
the character addresses 'Tall Through" the latch. And 


when the , address latch control signal goes low, the 
character addresses are latched. 


features 

■ 64-character--row scan 

■ 5 X 7 or 7 X 9 font 

■ Shifted lower case descending characters 

■ Serial output 

■ 16-pin package 

■ 20 MHz cldck rate 

■ On-chip input latches 

■ On-chip shift register 

■ On-chip dot blanking 

■ On-chip row blanking 

■ TRI-STATE® output 



ROW SCAN 

7x9 

5x7 

FONT 

PACKAGE 

DM8678BWF/ 

X 

X 


Upper Case Block Letters 

N,J 

DM8678CAE/ 

X 

X 


Shifted Lower Case Block 

N, J 

DM8678CAB/ 

X 


X 

Upper Case Block Letters 

N,J 

DM8678CAH/ 

X 


X 

Shifted Lower Case Block 

N, J 

DM8678CAD/ 

X 

X 


Kata Kana 

N, J 

DM8678BTK/ 

X 

X 


Upper Case Script Letters 

N, J 

DM8678CAS/ 

X 

X 


IBM 3741 Selectric 

N, J 


block diagram 


connection diagram 
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absolute maximum ratings (Notei) ; 

Supply Voltage -0.5V to +7V 

Input Voltage —1.2V to +5.5V 

Output Voltage -0.5V to +5.5V 

Storage Temperature -65°C to +150°C 

Lead Temperature (Soldering, 10 seconds) 300°C 


operating conditions 

^1 

Supply Voltage {\/cc\ 

Ambient Temperature (T^) ' 

Logical "O'' Input Voltage (Low) i 
Logical Input Voltage (High) 


MIN 

MAX 

UNITS 

4.75 

5.25 

V 

0 

+70 

°c 

0 

0.8 

V 

2.0 

5.5 

V 


dc electrical characteristics (Note 2) 


PARAMETER 


Input Load Current, All Inputs Vqc = Max, V||\| = 0.45V 

Input Leakage Current, All Inputs Vcc ~ Max, V||\| = 2.4V 

Input Leakage Current, All Inputs Vqc ~ Max, Vusj = 5.5V 


CONDITIONS 


TYP 

MAX 

-0.8 

-1.6 


40 




VOL Low Level Output Voltage 

V|L Low Level Input Voltage 

VjH High Level Input Voltage 

Vc Input Clamp Voltage 

C||\| Input Capacitance 

Co Output Capacitance 

t 

•CC Power Supply Current 


Vqc “ Min, Iql ■ mA 
Vqc ^ Min 
VcC ~ Min 

Vqc Min, l(|\| = -12 mA 

Vcc = 5V, V|N = 2V, Ta = 25° C, 
1 MHz 

Vcc = 6V, Vo = 2V, Ta = 25°C, 

1 MHz, Output '/OFF" 

Vcc “ Max, All Inputs Grounded, 
All Outputs Open 


0.35 0.45 

0.80 

-0.8 -1.5 

4.0 


115 145 



TRI-STATE PARAMETERS 

'sc 

Output Short-Circuit Current 

V( 

) = OV, Vcc = Max 

-15 


-50 

mA 

IHZ 

Output Leakage 

Vcc = Max, Vo = 0.45 to 2.4V, 



±40 

mA , 



Chip Disabled 





Vqh 

Output Voltage High 

•oh = -2 mA 

2.4 

3.2 


V 

ac electrical characteristics (with standard load) (Note 2) 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 


Access Time 




/ 



Too 

D&t Clock to Output 




35 

50 

ns 

Tea 

Output Enable 




20 

40 

ns 

Ter 

Output Disable 




20 

40 

ns 


Set-Up Time 







Tsi 

Load to Dot Clock 



40 

25 


ns 

Ts2 

Address to Load 



350 

200 


ns 

TS3 

Clear to Load 



350 



ns 




See Switching Time Waveforms 




/ 

TS4 

Control to Line Clock 



40 



ns 

TS5 

Line Clock to Load 



950 



ns 

Ts6 

Address to Address Latch 


' - u ■ ' 

40 



ns 


Hold Time 







thi 

Load from Dot Clock 



0 



ns ? 

Th2 

Address from Load 



0 



ns 

Th3 

Control from Line Clock 



100 



ns 

TH4 

Address from Address Latch 


- 

40 



ns 
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ac electrical characteristics (Continued) (with standard load) (Note 2) 


PARAMETER 


CONDITIONS 


MIN TYP MAX UNITS 



Minimum Pulse Width 




Line Clock 

■ , 

40 


Clear 


40 


Dot Clock 

See Switching Time Waveforms 

30 


Load 


60 


Address Latch 


40 


Maximum Clock Frequency 


16 

20 



Note 1 : Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values' ^ 

Note 2: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vqq = 5V and T^ * 25°C..^ 

Standard test load 


DEVICE 

OUTPUT 



Input waveforms are supplied by a pulse generator 
having the following characteristics: PRR = 1 MHz, 
ZquT ~ 50 12, tr < 2.5 ns and tf < 2.5 ns (between 
1.0V and 2.0V). 

Tqo is measured with output enable at a steady low 
level. 


switching time waveforms 


3V 

ADDRESS INPUT 
OV 

ADDRESS 
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truth tables 


a) Address Latch b) | Output 


OUTPUT 

STATE OF 

ENABLE 

THE OUTPUt 

1 

Output Hi-Z 

0 

Data Out 


ADDRESS LATCH 

FUNCTION 

CONTROL 

PERFORMED 

0 

Latched 

1 

Fall Through 


c) 4-Bit Line Counter 


CLOCK CONTROL 

LINE CLOCK 

CLEAR 

LINE COUNTER 

H 


H 

Increment line counter 

X 

X 

L 

Asynchronous clear 
resets counter 

L 

X 

H 

Clock inhibited 

. ''H ■ 


H 

No change on high-to- 
low clock edge . 


X = Don't care 


definitions 

A1— A6: Character address. A 6-bit code which selects 
1 of the 64 characters in the font. 

^ Clear: Active low clear for mod 16 row counter, (can be 
used to truncate mod 16 counter). 

Line Clock: Clock that advances the line counter. 
Advances counter on the low-to-high transition. 

Clock Control: Enables line clock when high and 
disables line clock when low. 


functional description 

To select a character, a 6-bit binary word must be 
present at the address inputs A1—A6 when the address 
latch control is high. This address can be latched by 
bringing the address latch c ontro l signal low after a 
40 ns set-up time. When .the clear input receives a low 
pulse, the counter is reset to zero. The shift register can 
be loaded ItASL after the character Is addressed. 
Data, representing one horizontal line of the addressed 
character. Is available at the output when the load 
enable Input is brought low. As shown in Figure /, 
valid data arrives serially at the output. Dot clock 
pulses beyond that required to shift out one line of the 
character will add Tows to the end of character. This 
provides a horizontal spacing between characters. 

Figure 2 shows how the counter sequences through the 
rows of addressed lines with the application of clock 


Load Enable: Active low load command which routes 
data from the character ROM to the/'D" inputs of the 
7-bit shift register. 

Dot Clock: A low-to-high transition of the dot clock 
loads the shift register if load enable is low or shifts 
data if load enable Is high. 


Output Enable: An active low output enable. When high 
the output is in the Hi-Z state. ; 

Output: A TTL TRI-STATE output buffer. 


pulses at the line clock Input. Any additional line 
clocks beyond that required to display the character 
will put a vertical space between characters. This spacing 
can be truncated by bringing the clear input low. 
Detailed system application infornation is contained In 
application note AN-167 available from National. 

A two character display example is shown \n Figure 3 
and a typlcah system timing waveform is shown in 
Figure 4. 

A chip select input Is provided for expansion of the 
character font. The various standard fonts are shown in 
Figures 5, 6, 7, 8, 9 and 10. 
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functional description (continued) 

Character Cycle — ROM data corresponding to one 
line of characters is loaded into the shift register t^SL 
after the ROM is addressed. When load enable goes low, 
ROM data is allowed to be present at the D input of 
the shift register via the MUX. The first bit of the ROM 
data is transferted to the output at the next low-to*high 
transition of the dot clock. After load enable goes back 
high, the second to seventh clock pulses shift out the 
rest of the selected row of the addressed character. 
Additional clock pulses will shift out low data used 
for spacing. 


Line Cycle — The line counter is a mod 16 counter. 
A low-tO'high transition of the line clock advances the 
line counter to the next count. If, for any reason, the 
counts need to be truncated, a low signal at the clear 
input resets the counter to zero. The clock control may 
be used as a line clock disable. A high signal at the line 
clock control terminal enables the counter and a low 
signal disables the line clock. 


CHARACTER 

ADDRESS 

INPUT 


V_7 



DUTPUT 

LOW 

(SEE NOTE) 


-VALID DATA OUT- 


Note. Output goes and stays low following the leading edge of the eighth Dot-Clock pulse until load enable is enabled again and new parallel data 
is loaded into the shift register. 

FIGURE 1. Character Cycle 


CHARACTER 

ADDRESS 

INPUT 


CH1YCH2XCHN¥ } Y 2 X N 


CLOCK 

CONTROL 


DISPLAY 

- FIRST LINE - 
OF N CHARACTERS 


DISPLAY 

- SECOND LINE - 
OF N CHARACTERS 


DISPLAY 
- THIRD LINE 
OF N CHARACTERS 


FIGURE 2. Line Cycle 
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DM54S270/DM74S270 open-collector 2048-bit ROM 
DM54S370/DM74S370 TRI-STATE® 2048-bit ROM 


general description 

These Schottky ROM memories are organized in the 
popular 512 vyords by 4 bits configuration. A memory 
enable input is provided to control the output states. 
When the enable input is in the low state, the outputs 
present the contents of the selected word. 

If the enable Input is raised to a high level, it causes all 
4 outputs to go to the "OFF'' or high Impedance state. 
The memories are available in both open-collector and 
TRI-STATE versions and are available as PROM's as 
well as ROM's. 


features 

■ Schottky-clamped for high speed 

Address access— 55 ns max , 

Enable access— 30 ns max 

■ PNP inputs reduce input loading 

■ All dc and «ic parameters guaranteed over temperature 

■ PROM mates are DM74S570 and DM74S571 



Military 

Commercial 

Open- 

Collector 

TRI-STATE 

Package 

DM74S270 


X 

X 


N,J 

DM74S370 


X 


X 

N, J 

DM54S270 

X 


X 


J 

DM54S370 

X 



X 

J 


block diagram 


connection diagram 

Dual-ln-Line Package 


MOST SIGNIFICANT 
ADDRESS BIT 




logic symbol 



AO 





At 


Ot 



A2 


02 

— 


A3 


03 


— 

A4 


04 

— 


A5 




— 

A6 





A7 

El 
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absolute maximum ratings (Notei) 


operating conditions 


Supply Voltage -0.5V to +7V 

Input Voltage -1.2Vto +5.5V 

Output Voltage -0.5V to +5.5V 

Storage Temperature -65°C to +1 50°C 

Lead Temperature (Soldering, 10 seconds) 300®C 


Supply Voltage (Vcc) 

MIN 

MAX 

DM54S270, DM54S370 

4.5 

5.5 

D,M74S270, DM74S370 

4.75 

5.25 

Ambient Temperature (Ta) 

DM54S270, DM54S370 

—55 

+125 

DM74S270, DM74S370 

0 

+70 

Logical '*0” Input Voltage (Low) 

0 

0.8 

Logical '*1” Input Voltage (High) 

2.0 

5.5 


dc electrical characteristics (Note 2) 


PARAMETER 


Input Load Current, All Inputs 


Input Leakage Current, All Inputs 


Input Leakage Current, All Inputs 
Low Level Output Voltage 
Low Level Input Voltage 
V|H High Level Input Voltage 

•CEX Output Leakage Current 
(Open-Collector Only) 

Vc Input Clamp Voltage 

Cjfvi Input Capacitance 

Cq Output Capacitance / 

• CC Power Supply Current 


TRI-STATE PARAMETERS 


CONDITIONS 


VcC = V|N = 0.45V 
Vcc = Max, V||\j = 2.7V 
Vcc = Max, Vi|\j = 5.5V 


Vcc " Min, Iql ~ 16 mA 


Vcc = Max, VcEX ~ 2.4V 

Vcc “ Max, VqeX 5.5V 
Vcc ^ Min, lj|\| = -18 mA 

Vcc = 5V, Viisi = 2V, Ta = 25°C, 
1 MHz 

Vcc = 5V, Vo = 2V. Ta = 25"C, 

1 MHz, Output "OFF” 

Vcc ^ Max, All Inputs Grounded, 
All Outputs Open 


DM54S270, 54S370 


DM74S270, 74S370 


MIN TYP MAX MIN TYP MAX 



Output Short Circuit Current 

Vo = OV, Vcc = Max, (Note 3) 

Output Leakage (TRI-STATE) 

Vcc = Max, Vo = 0.45 to 2.4V; 

Chip Disabled 

Output Voltage High 

lOH = -2 mA 


lOH “ ~6.5 mA 


ac electrical characteristics (With standard load) 




DM54S270, 54S370 DM74S270, 74S370 

5V ±10%; -55°C to +125°C 5V ±5%; 0°C to +70°C 


MIN TYP MAX MIN TYP MAX 


CONDITIONS 


Address Access Time 
Enable Access Time 


Enable Recovery Time 


Note 1 : Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vcc ~ 6V and Ta = 25°C. 

Note 3: During Isc measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 
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DM54S271/DM74S271 open-collector 2048-bit ROM 
DM54S371/DM74S371 TR I -STATE® 2048 -bit ROM 


general description 

These Schbttky ROM's are organized In the popular 
256 words by 8 bits configuration. Two memory enable 
inputs are provided to control the output states. When 
both enable inputs are in the low state, the outputs 
present the contents of the selected word. 

If either or both of the enable inputs is raised to a high 
level, it causes all 8 outputs to go to the "OFF" or 
high impedance state. The memories are available in 
both open -coj lector and TRI-STATE versions and are 
available as PROM's as well as ROM's. 


features 

■ Schottky-clamped for high speed 

Address access— 60 ns max 
Enable access— 35 ns max 

■ PNP inputs reduce input loading 

■ All dc and ac parameters guaranteed over temperature 

■ High density 20-pin package 

■ PROM mates are DM74S470 and DM74S471 


Military Commercial 


DM74S271 


DM74S371 


DM54S271 


DM54S371 


Open- 

Collector 


TRI-STATE Package 



block diagram 

connection diagram 

y 

' Dual-lri-Line Package 








logic symbol 
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absolute maximum ratings (Notei) 


operating conditions* 


Supply Voltage 0.5V to +7V 

Input Voltage -1.2Vto+5.5V 

Output Voltage -0.5V to +5.5V 

Storage Temperature -65°C to +150°C 

Lead Temperature (Soldering, ] 0 seconds) i 300°C 


Supply Voltage (Vcc^ 
DM54S271, DM54S371 
DM74S271,DM74S371 

Ambient Temperature (T/\) 
DM54S271, DM54S371 
DM74S271, DM74S371 

Logical '"0" Input Voltage (Low) 
Logical "1" Input Voltage (High) 


dc electrical characteristics (Note 2) 



PARAMETER 


Input Load Current, All Inputs 


Input Leakage Current, All Inputs 


Input Leakage Current, All Inputs 


Low Level Output Voltage 
Low Level Input Voltage 
V|H High Level Input Voltage 

Output Leakage Current 
(Open-Collector Only) 

Input Clamp Voltage 
C||\j Input Capacitance 

Cq Output Capacitance 

ICC Power Supply Current 


TRI-STATE PARAMETERS 


CONDITIONS 


Vcc = Max. ViN = 0.45V 
Vcc = Max, V||\| = 2.7V 
Vcc ^ Max, V||\| = 5.5V 
VcC ~ Min, Iql = 10 mA 


Vcc “ Max, VcEX " 2.4V 
Vcc ~ Max, VcEX ^ 0.5V 
Vcc ~ Min, l||\| = -18 mA 

Vcc = 5V, VjiM ='2V, Ta = 25 C, 
1 MHz 

VcC = 5V, Vo = 2V, Ta = 25 q, 

1 MHz, Output "OFF" 

Vcc ” Max, All Inputs Grounded, 
All Outputs Open 


DM54S271, 54S371 DM74S271, 74S371 


MIN TYP MAX MIN TYP MAX 



Output Short Circuit Current 

Vq = OV, Vcc = Max, (Note 3) 

Output Leakage (TRI-STATE) 

Vcc = Max, Vq = 0.45 to 2.4V, 

Chip Disabled 

Output Voltage High 

Iqh "2 mA 


Iqh “ “0.5 mA 



ac electrical characteristics (With standard load) 



DIVI54S271, 54S371 DM74S271, 74S371 

5V ± 10%; -55°C to +1 25“C 5V ±5%; 0”C to +70°C 


TYP MAX 


TYP 

MAX 

37 

75 

18 

40 

18 

40 




Note It Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vcc “ OV and Ta = 25°C. 

Note 3: During Isc measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 
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Preliminary 


DM77S201/DM87S201 open -collector 2048-bit ROM with latches 
DM77S202/DM87S202 TRI-STATE® 2048-bit ROM with latches 
general description features 


These Schottky ROM memories are organized in the 
popular 256 words by 8 bits configuration. A memory 
enable input is provided to control the output states. 
When the enable input is in the low state, the outputs 
present the contents of the selected word. An output 
latch control is provided. If the latch control pin is high, 
the data falls through to the output enable gate. If the 
latch control pin is low, the d^ta is latched and the 
address may be changed without affecting the output 
data. 


Schottky -clamped for high speed 
Address access— 60 ns max 
Enable access— 30 ns max 
PNP inputs reduce input loading 
All dc and ac parameters guaranteed over temperature 
Open-collector or TRI-STATE® outputs 
High density 20-pin package^ 

PROM mates are DM87S221 and DM87S222 


DM875201 

DM87$202 

DM77S201 

DM77S202 


Military 

Commercial 

Open- 

Collector 

TRI-STATE 

Package 


X 

X . 


N, J 


X 


X 

N,J 

X 


X 


J 

X 



X 

J 


block diagram 







connection diagram 

Duai-ln-Line Package 



LATCH 

CONTROL 


logic symbol 
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absolute maximum ratings (Notei) 


operating conditions 


Supply Voltage --0.5Vto+7V 

Input Voltage -1 .2V to -i-B.BV 

Output Voltage ^).5V to +5.5V 

Storage Temperature “65°C to +150°C 

Lead Temperature (Soldering, 10 seconds) - 300° C 



MIN 

MAX 

Supply Voltage (VccI 

DM77S201,DM77S202 

4.5 

5.5 

DIVI87S201, DM87S202 

4.75 

5.25 

Ambient Temperature (T^) 

DM77S201,DM77S202 

-55 

+125 

DM87S201, DM87S202 

0 

+70 

Logical “0" Input Voltage (Low) 

0 

0.8 

Logical "1" Input Voltage (High) 

2.0 

5.5 


dc electrical characteristics (Note 2) 


PARAMETER 


Input Load Current, All Inputs 


Input Leakage Current, All Inputs 


Input Leakage Current, All Inputs 


Vql Low Level Output Voltage 


VjL Low Level Input Voltage 


High Level Input Voltage 


B 


CONDITIONS 


VcC ” Max, V||\| = 0.45V 


Vcc = Max, V||\j = 2.7V 


VcC Max, V||\| = 5.5V 


Vcc “ Min, Iql = 16 mA 



TRI-STATE PARAMETERS 


ac electrical characteristics (With standard load) 


PARAMETER 

tAA 

Address Access Time 

tEA 

Enable Access Time 

tER 

Enable Recovery Time 

tLO 

Latch To Output 


CONDITIONS 


DM77S201, 77S202 


DM87S201, 87S202 



TYP 

MAX 

-80 

-250 



Output Leakage Current 

Vcc ~ Max, VcEX " 2.4V 

(Open-Collector Only) 

Vcc “ Max, VcEX ” 5.5V 

Input Clamp Voltage 

Vcc “ Min, i||\| = -18 mA 

Input Capacitance 

Vcc = 5V, V|N = 2V, Ta = 25°C, 

1 MHz 

Output Capacitance 

Vcc = 5V, Vo = 2V, Ta = 25^C, 

1 MHz, Output “OFF” 

Power Supply Current 

Vcc “ Max, All Inputs Grounded, 

All Outputs Open 


Isc 

Output Short Circuit Current 

Vo = OV, Vcc = Max, (Note 3} 

'HZ 

Output Leakage (TRI -STATE) 

Vcc “ Max, Vo = 0-45 to 2.4V, 


V 

Chip Disabled 

VqH 

Output Voltage High 

lOH = ”2 mA 



•oh “ ~6-5 mA 



DM77S201, 77S202 


DM87S201, 87S202 


5V M0%; -55 Cto+125 C 5V ±5%; 0"C to +70“C 



TYP 

MAX 

38 

75 

18 

40 

18 

40 

14 

30 



Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vcc = 5V and T/^ = 25°C. 

Note 3: During Isc measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 
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DM77S95/DM87S95 open-collector 4096-bit ROM 
DM77S96/DM87S96 TRI-STATE® 4096-bit ROM 


general description 

These Schottky ROM memories are organized in the 
popular 512 words by 8 bits configuration. Four 
memory enable inputs are provided to control the 
output states. When El and E2 are low and E3 and E4 
are high, the output presents the contents of the selected 
word. 

If El or E2 are high, or E3 or E4 are low. It causes all 
8 outputs to go to the "'OFF" or high Impedance state. 
The memories are available In both open-collector and 
TR I -STATE® versions and are available as PROM's as 
well as ROM's. 


features 

■ Schottky-clamped for high speed 
Address access--65 ns max 
Enable access— 35 ns max 


PNP inputs reduce input loading 


■ All dc and ac parameters guaranteed over temperature 


PROM mates are DM87S295 and DM87S296 



Military 

Commercial 

Open- 

Collector 

TRI-STATE 

Package 

DM87S95 


X 

X 


N, J 

DM87S96 


X 

' 

X 

N, J 

DM77S95 

X 


X 


J 

DM77S96 

X 



X 

J 


block diagram 


connectiotT diagram 

Dual-ln-Line Package 


fTO— d 


r/64 

DECODER 





4096 BIT ARRAY 

64 X 64 BIT 

MEMORY MATRIX 
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01-1 
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1/8 
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1/8 


1/8 


1/8 


1/8 


1/8 


1/8 


llvlrr Cna 


DECODER 


DECODER 


DECODER 


DECODER 


DECODER 


DECODER 


DECODER 


DECODER 

02-1 






























03-1 

enable 


OUTPUT 


OUTPUT 


OUTPUT 


OUTPUT 


OUTPUT 


OUTPUT 


OUTPUT 


OUTPUT 

GNO-1 

GATE 


BUFFER 


BUFFER 


BUFFER 


BUFFER 


BUFFER 


BUFFER 


BUFFER 


BUFFER 





The device is enabled when: E-fE2*^3*^4 


TJ 


il-n 


NC 


’9 , 


-E3 


07 


— 06 
21 06 
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logic symbol 
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absolute maximum ratings (Note i) 

Supply Voltage 0.5V to -I-TV 

Input Voltage -1 .2V to +5.5V 

Output Voltage -rO.BV to +5.5V 

Storage Temperature -65°C to +150°C 

Lead Temperature (Soldering, 10 seconds) 300°C 

dc electrical characteristics (Note 2) 

operating conditions 

MIN MAX 

Supply Voltage (Vcc^ 

DM77S95. DM77S96 4.5 5.5 

DM87S95, DM87S96 4.75 5.25 

Ambient Temperature (Ta) 

DM77S95, DM77S96 -55 +125 

DM87S95, DM87S96 0 +70 

Logical "0" Input Voltage (Low) .0 0.8 

Logical "'1" Input Voltage (High) 2.0 5.5 

UNITS 

V 

V 

V 

V 

PARAMETER 

CONDITIONS 

DM77S95, 77S96 

DM87S95, 87S96 

^ 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

l|L 

Input Load Current, All Inputs 

VcC = Max, V|N = 0.45V 


-80 

-250 


-80 

*250 

mA 

l|H 

Input Leakage Current, All Inputs 

Vcc ^ Vi|\| = 2.7V 


■ 

25 

■i 


25 

mA 

«l 

Input Leakage Current, All Inputs 

Vcc = Max, V|N = 5.5V 


■ 

1.0 



■B 

mA 

VOL 

Low Level Output Voltage 

Vcc " *OL “ 


0.35 

0.5 


0.35 


V 

V|L 

Low Level Input Voltage 




0.80 



0.80 

V 

V|H 

High Level Input Voltage 





2.0 



V 

•CEX 

Output Leakage Current 

Vcc = Max, VcEX - 2.4V 



50 



50 

^A 


(Open-Collector Only) 

Vcc Max, VcEX 5.5V 



100 




, MA 

Vc 

Input Clamp Voltage 

Vcc Min, l||\| = -18 mA 



-1.2 


nm 

mm 

V 

C|N 

Input Capacitance 

Vcc = 5V, ViN = 2V, Ta = 25"C, 


in 

4.0 


■ 

mm 

m 

PF 



1 MHz 





■ 

mm 



Co 

Output Capacitance 

Vcc = 5V, Vo = 2V. Ta = 25 'C, 


■IH 

6.0 


■ 

KQI 

H 

PF 



1 MHz, Output "OFF" 





■ 

m 

■1 


ICC 

Power Supply Current 

Vcc Max, All Inputs Grounded, 



110 

170 

■ 

■IQ 


mA 



All Outputs Open 





■ 

mi 

nn 


TRI-STATE PARAMETERS 





% 





H 

Output Short Circuit Current 

Vq = OV, Vcc ^ Max, (Note 3) 


-60 

-100 

-30 


m 

mA 

«HZ 

Output Leakage (TRI-STATE) 

Vcc ~ Max, Vq = 0.45 to 2.4V, 




±50 




ma 



Chip Disabled 







Hi 


VOH 

Output Voltage High, 

I 0 H = -2 mA 

2.4 

3.2 





V 



Iqh "" 




mm 

3.2 


V 

ac electrical characteristics (With standard load) 





DM87S95, 87S96 

DM77S95, 77S96 



PARAMETER 

CONDITfONS 


5V±10%,-55°Cto+125"C 

5V ±5%; 0°C to +70°C 

UNITS 





MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


tAA 

Address Access Time 



■I 

80 


37 

65 

ns 

tEA 

Enable Access Time 



mm 

40 


18 

35 

ns 

tER 

Enable Recovery Time 



mm 

40 


18 

35 

ns 

Note 1 

Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 

may be operated at these values. 




' 






Note 2: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vqq = 5V and T/^ = 25°C. 


Note 3: During Isc measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 
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DM75S29/DM85S29 open-collector 8192-bit ROM 
DM75S28/DM85S28 TR I -STATE® 8192 -bit ROM 


general description 


These Schottky ROM memories are organized in the 
popular 1024 words by 8 bits configuration. Four 
memory enable inputs are provided to control the out- 
put states. When ET and E2 are low and E3 and E4 are 
high, the output presents the contents of the selected 
word. 

If El or E2 are high, or E3 or E4 are low, it causes all 
8 outputs to go to the "OFF'" or high impedance state. 
The memories are available in both open-collector and 
TRI-STATE versions and are available as PROM's as 
well as ROM's. 


features 

■ Schottky-cl am ped for high speed 

Address access— 70 ns max 
Enable access— 45 ns max 

■ PNP inputs reduce input loading 

■ All dc and ac parameters guaranteed over temperature 

■ PROM mates are DM87S229 and DM87S228 



Military 

Commercial 

Open- 

Collector 

TRI-STATE 

Package 

DM85S29 


X 

X 


N,J 

DM85S28 


X 


X 

N,J 

DM75S29 

X 


X 


J 

DM75S28 

X 



X 

J 


block diagram 


connection diagram 

Dual-ln-Line Package 
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absolute maximum ratings (Note i) operating conditions 




Supply Voltage 

Input Voltage 

Output Voltage 

Storage Temperature 

Lead Temperature (Soldering, 10 seconds) 

-0.5V to +7V Supply Voltage (Vqq) 

-1.2Vto+5.5V DM75S29, DM75S28 

-0.5V to +5.5V DM85S29, DM85S28 

-65 C to ^ Ambient Temperature (Ta) 

^ DM75S29, DM75S28 

DM85S29, OM85S28 

MIN 

4.5 

4.75 

—55 

0 

MAX 

5.5 

5.25 

+125 

+70 

UNITS 

V 

V 

°C 

°c 



Logical '"0 

' Input Voltage (Low) 

3 

0.8 

V 



Logical "1 

' Input Voltage (High) 2.0 

5.5 

V 

dc electrical characteristics (Note 2) 








PARAMETER 

CONDITIONS 

DM75S29, 75S28 

DM85S29, 85S28 

UNITS 

MIN 

(TYP 

MAX 

MIN 

TYP 

MAX 

»IL 

Input Load Current, All Inputs 

Vcc = Max, V|N 0.45V 

■' - 

-80 

-250 


-80 

-250 

mA 

i|H 

Input Leakage Current, All Inputs 

Vcc Max, V|N = 2.7V 



25 



25 

pA 

l| _ 

Input Leakage Current, All Inputs 

Vcc ~ Max, V|N = 5.5V 



1.0 



1.0 

mA 

VOL 

Low Level Output Voltage 

Vcc “ Min, Iql ~ 15 mA 





0.35 

0.5 

V 

V|L 

Low Level Input Voltage 







0.80 

V 

V|H 

High Level Input Voltage 


2.0 


jllllllllll 

2.0 



V 

•CEX 

Output Leakage Current 

Vcc = Max, VcEX 2.4V 



m 



50 

^A 


(Open-Collector Only) 

Vcc = Max, VcEX ^ 5.5V 



100 



mQH 

juA 

Vc 

Input Clamp Voltage 

Vcc " Min, l||\| = -18 mA 


BBI 

-1.2 


-0.8 

QQIII 

V 

C|N 

Input Capacitance 

Vcc = 5V, V|N = 2V, Ta = 25"C, 

1 MHz 

■ 

H 

■ 

■ 

4.0 

■ 

pF 

Co 

Output Capacitance 

Vcc ^ 5V, Vo = 2V, Ta - 25"C, 

1 MHz, Output "OFF" 



■ 

■ 

6.0 


PF 

Icc 

Power Supply Current 

Vcc “ Max, All Inputs Grounded, 

All Outputs Open 


140 

170 

■ 

140 

170 

mA 

TRI-STATE PARAMETERS 

B 

Output Short Circuit Current 

Vo = OV, Vcc Max, (Note 3) 

-30 

-60 


B 


-100 

mA 

'HZ 

Output Leakage (TRI -STATE) 

Vcc = Max, Vq = 0.45 to 2.4V, 

Chip Disabled ' 



mn 

B 

B 

±50 

B| 

VOH 

Output Voltage High 

IOH = “2mA 

2.4 






Bi 



Iqh ~ “5.5 mA 




BB 

3.2 


V 

ac electrical characteristics (with standard load) 




DM75S29, 75S28 

DM85S29, 8SS28 



PARAMETER 

CONDITIONS 

5V ±10%;-55°Cto+125°C 

5V ±5%; 0°C to +70°C 

UNITS 




MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


tAA 

Address Access Time 



47 

9(r 


47 

70 

ns 

tEA 

Enable Access Time 



30 

50 


30 

45 

ns 

tER 

Enable Recovery Time 



30 

50 


30 

45 

ns . 

Note 1 : Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vqq = 5V and T/^ = 25° C. 

Note 3: During Isq measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 
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DM7575/DM8575. DM7576/DM8576 



Bipolar ROMs 


DM7575/DM8575. DM7576/DM8576 


programmable logic array (PLA) 
general description 

The DM7575/DM8575 and DM7576/DM8576 are 
mask -programmable logic arrays designed for use 
in applications where random logic is required. The 
devices have fourteen data inputs and eight out- 
puts. Each output provides a sum of product terms 
where each product term can contain any combina- 
tion of 14 variables or their complements. The 
total number of product terms which can be pro- 
vided is 96. Any product term which is repeated 
is counted only once. Since some functions are 
more easily represented in their inverted form, an 
option is provided to allow for either the true or 
complement of the function on each output. The 
products are particularly useful in providing con- 
trol logic for digital systems. The DM7575/ 


DM8575 has a conventional tofem-pole output 
whereas the DM7576/DM8576 is provided with 
a passive pullup output. This latter configuration 
is useful in expanding functions by ^connection of 
outputs of different packages. 

features 

■ A2’'*-by-8 (128k) bit memory would be needed 
to provide equivalent function 

■ Typical delay 90 ns 

■ Typical power dissipation 550 mW 

■ Series 54/74 compatible 


logic and connection diagrams 



Oual-ln-Line Package 




OUTPUTS 


Order Number DM7575J« DM8575J/ 
DM7576 J or DM8576J 
See Package 1 1 

Order Number DM8575N or DM8576N 
See Package 18 
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absolute maximum ratings (Note 1) operating conditions 





MIN 

MAX 

UNITS 

Supply Voltage 

7.0V 

Supply Voltage (Vcc^ 




Input Voltage 

5.5V 

DM7575, DM7576 

4.5 

5.5 

V 

Storage Temperature Range 

-65®C to +150°C 

DM8575, DM8576 

4.75 

5.25 

V 

Lead Temperature (Soldering, 10 sec) 

300°C 

Temperature (T/^) 






DM7575, DM7576 

-55 

+125 

"c 



DM8575, DM8576 

0 

70 



electrical characteristics (Note 2) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

Vcc = Min 

2 



V 

Logical "0" Input Voltage 

Vcc = Min 



0.8 

V 

Logical "1" Output Voltage 
(DM7575/DM8575 Only) 

W V,n,„ = 2V,V,n,o,=0,8V 

Vcc -Mm, ,^^^ = -800M 

2.4 



V 

Logical "1" Output Current 
(DM7576/DM8576 Only) 

Vcc = Max, VouT = 5.5V 



100 

mA 

Logical "0" Output Voltage 

Vcc = Min, y.N,„ = 2V,S^,,o,- 0.8V 
iouT ~ ■*‘12 mA 



0.4 

V 

Logical "I". Input Current 

Vcc - Max, ^ g 



40 

1 

mA 

mA 

Logical "0" Input Current 

Vcc = Max, V,N = 0.4V 



“1.0 

mA 

Output Short Circuit Current DM7575/76 

(Note 3) DM8575/76 

Vcc ” Max, Vqut “ ®V 

-20/-1.75 

-18/-1.65 


-55/-3.5 

^5/“3.3 

mA 

Supply Current 

Vcc = Max 


110 

170 

mA 

Input Diode Clamp Voltage 

Vrc = Min, . ..... 

Ta =25^0 



-1.5 

V 

Propagation Delay to a Logical "0" from Data 

Inputs to Outputs, tpdo 

Tr="25"C^' Cl = 50 pF. = 400n 


100 

150 

ns 

Propagation Delay to a Logical "1" from Data 

Inputs to Outputs, tpdi 

Vcc == 5.0V 

Ta = 25°C 


80 

150 

ns 


Note 1: “Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The 
table of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM7575/76 
and across the (fC to 70°C range for the DM8575/76. All typicals are given for V^c ~ 5.0V and T/^ = 25°C. 

Note 3: Only one output at a time should be shorted. 
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Bipolar RAMs 


DM5489/DM7489 (SN5489/SN7489) 
64-bit random access read/write memory 


general description 

The DM5489/DM7489 is a fully decoded 64-bit 
RAM organized as 16 4-bit words. The memory is 
addressed by applying a binary number to the four 
Address Inputs. After addressing, information may 
be either written into or read from the memory. 
To write, both the Memory Enable and the Write 
Enable inputs must be in the logical "'O'' state. 
Information applied to the four Write inputs will 
then be written into the addressed location. To 
read information from the memory the Memory 
Enable input must be in the logical state and 
the Write Enable input In the logical ‘‘V state. 
Information will be read as the complement of 
what was written into the memory. When the 


Memory Enable input is in the logical ''T' state, 
the outputs will go to the logical state. 

features 

• s . . • , , 

■ Series 54/74 compatible 

■ Organized as 16 4-bit words 

■ Typical apcess from chip enable 23 ns 

■ Typical access 35 ns 

■ Typical power dissipation 400 mW 

■ Open collector outputs to permit ''wire OR" 

capability , 


block diagram 



connection diagram 


truth table 


Dual-In-Line Package 



Order Number DM5489J 
orDM7489J 
See Package 10 
Order Number OM7489N 
See Package 15 


MEMORY 

ENABLE 

WRITE 

ENABLE 

OPERATION 

OUTPUTS 

0 

0 

Write 

Logical "1" State 

0 

1 

Read 

Complement of Data 
Stored in Memory 

1 

X 

Hold 

Logical 'T” State 
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DM5489/DM7489 



absolute maximum ratings (Note i) 


7V 

5.5V 

5.5V 

55®C to +125°C 
O^C to +70^C 
65°C to +150°C 
300°C 


electrical characteristics (Note 2) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

DM5489 

Vcc = 4.5V 


2.0 




DM7489 

Vcc = 4.75V 





Logical "0" Input Voltage 

DM5489 

Vcc = 4.5V 




0.8 


DM7489 

Vcc = 4.75V 





Logical "1" Output Current 

DM5489 

Vcc = 5.5V 

Vo = 5.25V 



100 

UlA 

DM7489 

Vcc “ 5.25V 



20 

ma 

Logical "0" Output Voltage 

DM5489 

Vcc = 4.5V 

Iq = 12 mA 



0.4 

V 

DM7489 

Vcc = 4.75V 



Logical "1" Input Current 

« DM5489 

Vcc = 5.5V 

V,N = 2.4V 



40 

^lA 

DM7489 

Vcc = 5.25V 




DM5489 

Vcc = 5.5V 

V,N = 5.5V 



1 

mA 


DM7489 

Vcc = 5.25V 



Logical "0" Input Current 

DM5489 

Vcc = 5.5V 




-1.6 

mA 

DM7489 

Vcc = 5.25V 




Supply Current 

DM5489 

Vcc = 5.5V 

All Inputs at GND 


80 

120 

mA 

DM7489 

Vcc = 5.25V 


Input Clamp Voltage 

DM5489 

Vcc = 4.5V 

lii\j — —1 2 mA 



< 

n 

o 

V/ 

DM7489 

Vcc = 4.75V 



1 -1-5 1 

V 


Supply Voltage 
Input Voltage 
Output Voltage 
Operating Temperature Range 
DM5489 
DM7489 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


switching characteristics (Over recommended operating ranges of Vcc and T^) 





CONDITIONS 

DM5489 

DM7489 

UNITS 


rMnMivicicn 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

tpLH 





34 

80 


34 

60 

ns 

tpHL 

Access « ime rrom Aaoress 



35 

80 


35 

60 

ns 

tptH 

Disable Time From Memory Enable 



23 

55 


23 

40 

ns 

<PHL 

Enable Time From Memory Enable 



23 

55 


23 

40 

ns 

tSETUP 

Setup Time 

Address to Write 

Enable 


0 

-14 


0 

-14 


ns 



Data to Write Enable 

Rli = 300 n 

Rl 2 = 600a 
Cl = 30 pF 

0 

-15 


0 

-15 


ns 



Memory Enable To 

Write Enable 

0 

-10 


0 

-10 


ns 

tHOLD 

Hold Time 

Address From Write 

Enable 

5 

-7 


5 

-7 


ns 



^ Data From Write 
Enable 


0 

-14 


0 

-14 


ns 



Memory Enable 

From Write Enable 


0 

-10 


0 

-10 


ns 

twp 

Write Pulse Width 


50 

20 


40 

20 


ns 

tSR 

Sense Recovery Time 



31 

65 


31 

55 

ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range" they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 
for actual device operation. 

Note 2: Unless otherwise specified mln/max limits apply across the -55° C to +125°C temperature 
range for the DM5489 and across the 0°C to 70°C range for the DM7489. All typicals are given for 
Vcc 5.0V and Ta = 25°C. 
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Preliminary 


DM54 LS189/ DM74 LS189 low power 64-bit 
random access memories with TRI-STATE® outputs 


general description 

These 64-bit active-element memories are monolithic 
Schottky-clamped transistor-transistor logic (TTL) arrays 
organized as 16 words of 4 bits each. They are fully 
decoded and feature a chip enable input to simplify 
decoding required to achieve the desired system organi- 
zation. This device is implemented, with low power 
Schottky technology resulting in one-fifth power while 
\ retaining the speed of standard TTL. 

The TRI-STATE output combines the convenience of 
an open-collector with the speed of a totem-pole output; 
it can be bus-connected to other similar outputs, yet It 
retains the fast rise time characteristics of the TTL 
totem-pole output. Systems utilizing data bus lines with 
a defined pull-up impedance can employ the open- 
collector DIVI54LS289. 

Write Cycle: The complement of the information at the 
data input is written into the selected location when 
both the chip enable Input and the r^ad/write input are 
tow. White the read/write input is low, the outputs are In 
the high impedance state. When a number of the 
DIVI54LS189 outputs are bus-connected, this high 
impedance state vvill neither load nor drive the bus line. 


but it will allow the bus line to be driven by another 
active output or a passive pull-up if desired. 

Read Cycle: The stored information (complement of 
information applied at the data inputs during the write 
cycle) Is available at the outputs when the read/write 
input is high and the chip enable Is low. When the chip 
enable input is high, the outputs will be In the high 
Impedance state. 

features 

■ Schottky-clamped for high speed applications 

Access from chip enable input— 40 ns typ 
Access from address inputs— 60 ns typ 

■ TRI-STATE outputs drive bus-organized systems 
and/or high capacitive loads 

■ Low power— 75 mW typ 

■ DI\/I54LS189 is guaranteed for operation over the full 
military temperature range of ~55°C to -i-1 25°C 

■ Compatible with most TTL and DTL logic circuits 

■ Chip enable Input simplifies system decoding 


connection diagram 

Duat-ln:Line and Flat Package 


truth table 


SELECT INPUTS DATA DATA 



t 2 

TOP VIEW 


FUNCTION 

INPUTS 

OUTPUT 

CHIP 

ENABLE 

READ/ 

WRITE 

Write 

(Store Complement of Data) 

L 

L 

H 

Read 

L 

H 

Stored Data 

Inhibit 

H 

X 

H 


H = high level 
L = low level 
X = don't care 
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absolute maximum ratings (Notei) 


operating conditions 


Supply Voltage, Vqc 7V 

Input Voltage 5,5V 

Output Voltage 5.5V 

Storage Temperature Range ~65®C to +150°C 

Lead Temperature (Soldering, 10 seconds) 300°C 



MIN 

MAX 

Supply Voltage (Vcc) 

DM54LS189 

4.5 

5.5 

DM74LS189 

4.75 

5.25 

Temperature (T/\) 

DM54LS189 

55 

-H25 

DM74LS189 

0 

+70 


electrical characteristics 

Over recommended operating free-air temperature range (unless otherwise noted) (Notes 2 and 3) 


CONDITIONS 


, PARAMETER 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Voltage 


VcC ^ Min 


VoL Low Level Output Voltage 

Vcc ~ Min 

lOL ^ fTfiA 

DM54LS189 


lOL 8 mA 

DM74LS189 


High Level Input Current 


Vcc = Max, V| = 2.7 


High Level Input Current at Maximum Voltage I Vqc “ Max, V( = 5.5V 


l|L Low Level Input Current 


IqS Short-Circuit Output Current (Note 4) 


ICC Supply Current (Note 5) 


V|c Input Clamp Voltage 


lOZH TRI-STATE Output Current, High Level 
Voltage Applied 


•OZL TRI-STATE Output Current, Low Level 
Voltage Applied 


Vcc = Max, V) = 0.45V 


Vcc = Max, Vo = OV , 


Vcc “ Max 


Vcc “ Min, 1 1 = -18 mA 


Vcc = Max, Vo = 2.4V 


UNITS 


V 

































































switching characteristics 

Over recommended operating ranges of Ta and Vcc (^Jnless otherwise noted) 


PARAMETER 

CONDITIONS 

DM54LS189 

DM74LS189 

UNITS 

MIN 

TYPd) 

MAX 

MIN 

TYP(I) 

MAX 

lAA Access Times From Address 



60 

100 

i 

60 

10 

ns 

fCZH Output Enable Time to 

High Level 

Access Times From 

Chip Enable 

Cl = 30pF, RL=1kn, 

■ 

40 

80 


40 

60 

ns 

tcZL Output Enable Time to 

Low Level 


40 

80 


40 

60 

ns 

twZH Output Enable Time to 

High Level 

Sense Recovery Times 

From ReadA/Vrite 

■ 

60 

100 


60 

80 

ns 

tyvZL Output Enable Time to 

Low Level 

■ 

60 

100 


60 

80 

ns 

fCHZ Output Disable Time 

From High Level 

Disable Times From 

Chip Enable 

Cl=5pF, Rl= 1 kO, 

■ 

40 

80 


40 

60 

ns 

fCLZ Output Disable Time 

From Low Level 

■ 

40 

80 


40 

60 

ns 

tyvHZ Output Disable Time 

From High Level 

Disable Times From 

Read /Write 

■ 

40 



40 

■ 

ns 

IWLZ Output Disable Time 

From Low Level 

■ 

40 

■ 


40 

■ 


twP Width of Write Enable Pulse (Read/Write Low) 

• 

100 



80 



ns 

lASW Set-Up Time 

tDSW 

tcsw 

Address to Read/Write 

0 



0 



ns 

Data to Read/Write 

100 



80 



Chip Enable to 

Read/Write 

0 

■ 

■ 

0 

■ 

■ 

lAHW hlolcl Time 

tOHW 

tCHW 

Address From Read/Write 

0 



0 



ns 

Data From Read/Write 

0 



0 



Chip Enable From 

Read/Write 

0 

■ 


0 

■ 

■ 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: Unless otherwise specified mln/max limits apply across the -55°C to +125°C temperature range for the DM54LS189 and across the (fC 
to +70°C range for the DM74LS1 89. All typicals are given for Vqq = 5V and T/\ = 25°C. 

; Note 3: AH currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All 
values shown as max or min on absolute value basis. 

Note 4: Only one output at a time should be shorted. 

Note 5: Iqc ‘S measured with all inputs grounded, and the outputs open. 
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Bipolar RAMs 


DM54S189/DM74S189 64-bit random access 
memories with TR l-STATE® outputs 

general description 


These 64-bit active-element memories are monolithic 
Schottky-clamped transistor-transistor logic (TTL) arrays 
organized as 16 words of four-bits each. They are fully 
decoded and feature a chip-enable input to simplify 
decoding required to achieve the desired system organiza- 
tion. The memories feature PNP input transistors that 
reduce the low level input current requirement to a 
maximum of -0.25 mA, only one-eighth that of a 
DM54S/D1\/174$ standard load factor. The chip-enable 
circuitry is implemented with minimal delay times to 
compensate for added system decoding. 

The TR I -STATE output combines the convenience of 
an open-collector with the speed of a totem-pole output; 
it can be bus-connected to other similar outputs, yet it 
retains the fast-rise-time characteristics of the TTL 
totem-pole output. Systems utilizing data-bus lines with 
a defined pull-up impedance can employ the open- 
collector D!\/154S289. 

Write Cycle: The complement of the information at the 
data input is written into the selected location when both 
the chip-enable input and the read/write input are low. 
While the read/write input is low, the outputs are in the 
high-impedance state. When a number of the DM54S189 
outputs are bus-connected, this high-impedance state 
will neither load nor drive the bus line, but it will allow 
the bus line to be driven by another active output or a 
passive pull-up if desired. 

Read Cycle: The stored information (complement of 
information applied at the data inputs during the write 
cycle) is available at the outputs when the read/write 


input is high and the chip-enable is low. When the chip- 
enable input is high, the outputs will be in the high- 
impedance state. 

The fast access time of the DM54S189 makes it 
particularly attractive for implementing high-performance 
memory functions requiring access times on the order 
of 25 ns. The high capacitive-drive capability of the 
outputs permits expansion without additional output 
buffering. The unique functional capability of the 
DM54S189 outputs being at a high impedance during 
writing combined with the data inputs being inhibited 
during reading means that both data inputs and outputs 
can be connected to the data lines of a bus-organized 
system without the need for interface circuits. 


features 

■ Schottky-clamped for high-speed applications: 

access from chip-enable input 12 ns typ 

access from address inputs 25 ns typ 

■ TRI -STATE outputs drive bus-organized systems 
and/or high, capacitive loads 

■ DM54S289, DM74S289 are functionally equilva- 
lent, have open-collector outputs, and are compat- 
ible with Intel 3101A in most applications 

■ DM54S189 is guaranteed for operation over the full 
military temperature range of -55°C to -i-125°C 

■ Compatible with most TTL and DTL logic circuits 

■ Chip-enable input simplifies system decoding 


connection diagram 


Dual-1 n-Line and Flat Package 
SELECT INPUTS DATA 


DATA 


DATA 

INPUT 

OUtPUT 

INPUT 

4 

Y4 

3 






SELECT CHIP READ/ DATA OUTPUT DATA OUTPUT GND 

INPUT A ENABLE WRITE INPUT Y1 INPUT Y2 

1 2 


truth table 


CHIP READ/ 
ENABLE WRITE 


Write 

(Store Complement of Data) 
Read 
Inhibit 

H Hiqh Level 
L Low Level 
X Don't C.we 


High Impedance 

Stored Data 
High Impedance 


Order Number DM54S 189 J or DM74S189J 
See Package 10 
Order Number OM74S189N 
See Package 15 
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absolute maximum ratings (Notei) 


Supply Voltage, 

input Voltage 

Output Voltage 

Storage Temperature Range 

Lead Temperature (Soldering, 10 seconds) 


operating conditions 


7.0V 

Supply Voltage (Vqc^ 

MIN 

/ 

MAX 

5.5V 

DM54S189 

4.5 

5.5 

5.5V 

.DM74S189 

4.75 

5.25 

-65*^0 to +150'’C . 

300”C 

Temperature (T a) 

6m54S189 

-55 

+125 


DM74S189 

0 

+70 


O 

S 

<11 

UNITS (fi 


electrical characteristics 

over recommended operating free-air temperature range (unless otherwise noted) (Notes 2 and 3) 


PARAMETER 


CONDITIONS 


V,H 

High Level Input Voltage 


V|L 

Low-Level Input Voltage 


VoH 

High-Level Output Voltage 

Vcc-Min 

loH = -6.E 

VoL 

Low Level Output Voltage 

Vcc = Min. Iql ~ 16 rhA 

IlH 

High Level Input Current 

Vcc - Max, V, = 2.7 

l| 

High Level Input Current at Maximum Voltage 

Vcc = Max, V, = 5.5V 

l|L 

Low Level Input Current 

Vcc = Max, V, = 0.45V 

los 

Short Circuit Output Current (Note 4) 

Vcc = Max, Vo = OV 

Iqc 

Supply Current (Note 5) 

Vcc ~ Max 

Vfc 

Input Clamp Voltage 

Vcc ” Min, 1, = -18 mA 

•oZH 

TRLSTATE Output Current, High Level Voltage 
AppUed 

Vcc = Max, Vo = 2.4V 

l0?L 

TRI-STATE Output Current, Low Level Voltage 
Applied 

Vcc = Max. Vo = 0.45V 


DM54S189 


switching characteristics 

over recommended operating ranges of T^ and (unless otherwise noted) 


PARAMETER 


CONDITIONS 


*AA 

Access Times From Address 


tCZH 

Output Enable Time to 

High Level 

Access Times From 

^CZL 

Output Enable Time to 

Low Level 

Chip Enable 

IWZH 

Output Enable Time to 

High Level 

Sense Recovery Times 

tWZL 

Output Enable Time to 

Low Level 

From Read/Write 


Cl =30pF, Rl = 280a 
(Figure 1) 


DM54S189 

OM74S189 

TYPd) 

MAX 

MIN 

TYP(I) 

MAX 

25 

50 


25 

35 

12 

25 


12 

17 

12 

25 


12 

17 

22 

40 


22 

35 

22 

40 


22 

35 
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CO 
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S 
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switching characteristics (con't) 






LIMITS 



PARAMETER 

CONDITIONS 

DM54S189 

1 DM74S189 

UNITS 





IQIQI 

TYPd) 

MAX 

MIN 

TYPd) 

MAX 


tCHZ 

Output Disable Time 

From High Level 

Disable Times From 



12 

25 


12 

17 

ns 

tCLZ 

Output Disable Time 

From Low Level 

Chip Enable 

Cl =5pF,Rl =280n 


12 

25 


12 

17 

ns 

^WHZ 

Output Disable Time 

From High Level 

Disable Times From 

(Figure 1) 


12 



12 


ns 

tWLZ 

Output Disable Time 

From Low Level 

Read/Write 



12 



12 


ns 

twp 

Width of Write-Enable Pulse (Read/Write Low) 


25 



25 



ns 

tASW 

Set-Up Time (Figure 1) 

Address to Read/Write 


0 



0 , 




fosw 


Data to Read/Write 


25 



25 




tcsw 


Chip-Enable to 

Read/Write 


0 



0 





Hold Time (Figure 1} 

Address From Read/Write 


0 



0 




tOHW 


Data From Read/Write 


0 




0 




tCHW 


Chip-Enable From 
Read/Write 


0 




0 



A 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed! Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. ^ 

Note 2: Unless otherwise specified min/max limits apply across the -55^0 to +125°C temperature range for the DM54S189 and across the 0°C to 
+70°C range for the DM74S189. All typicals are given for = 5.0V and T^ = 25°C. 

Note 3: AH currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All 
values shown as max or min on absolute value basis. 

Note 4. Only one Output at a time should be shorted. 

Note 5; Iqc ‘S measured with all inputs grounded, and the outputs open.' 


switching time waveforms 



Enable and Disable Time From Chip Enable 


ADDRESS 
INPUTS 
(NOTE 2) 


3V 

OV - — 
VoM 
VoL 






Access Time From Address Inputs 



FIGURE 1 


Note 1: Waveform 1 is for the output with internal conditions such that the output is low except when disabled. Waveform 2 is for the output 
with internal conditions sUch that the output is high except when disabled. 

Note 2. When measuring delay times from address inputs, the chip enable input is low and the read/write input is high. 

Note 3: When measuring delay times from chip enable input, the address inputs are steady -state and the read/write input is high. 

Note 4: Input waveforms are supplied by pulse generators having the following characteristics; t^ < 2.5 ns, tf < 2,5 ns, PRR < 1 MHz, and 

Zqut ** • 
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Bipolar RAMs 


DM75S68/DM85S68 64-bit (16x4) edge triggered register 
general description features 


The DM75S68/DM85S68 is an addressable ''D" register 
file. Any of its 16 four-bit words may be asynchronously ^ 
read or may be written into on the next clock transition. 
An input terminal Is provided to enable or disable the 
synchronous writing of the input data into the location 
specified by the address terminals. An output disable 
terminal operates only as a TRI-STATE® output control 
terminal. The addressable register data may be latched at 
the outputs and retained as long as the output store 
terminal is held in a low state. This memory storage 
condition is independent of the state of the output 
disable terminal. 

All input terminals are high Impedance at all times, and 
all outputs have low impedance active drive logic states 
and the high Impedance TRI-STATE condition. 


On chip output register 


■ Edge triggered write 


■ High speed 


TRI-STATE output 


30 ns typ 


Optimized for register stack, applications 


Typical power dissipation 


350 mW 


18-pin package 


logic and connection diagrams 


(VWRITE CLOCK INPUTS 


EDGE TRIGGERED WRITE 


to- p>o |- -[>0— | V«|R0 ^ 

>0 •{>C.-H p-{>C>- 


3 o— j>o-|— 


Dual-In-Line Package 


Vcc 03 04 m CLK OS, 00 04 03 

|l8 |l7 lie jl5 |l4 |]3 I 12 111 jio 


16 X4MEM0RY CELL ARRAY 


,, p |3 p p p p p p 

02 01 AO . A2 A3 A1 01 02 GNO 


Order Number DM75S68D 
or DM85S68D 
See Package 4 
Order Number DM85S68N 
See Package 16 
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absolute maximum ratings (Note 1) operating conditions 





MIN 

MAX 

UNITS 

Supply Voltage 

7.0V 

Supply Voltage, Vqc 




Input Voltage 

5.5V 

DM85S68 

4.75 

5.25 

V 

Output Voltage 

5.5V 

DM75S68 

4;5 

5.5 

V 

Storage Temperature Range 

-65°Cto+150°C 





Lead Temperature (Soldering, 10 seconds) 

300° C 

Temperature, T A 






DM85S68 

0 

70 

°c 



DM75S68 

-55 

+125 

°c 


electrical characteristics 

over recommended operating free-air temperature range (unless othervyise noted) (Notes 2 and 3) 


PARAMETER 

CONDITIONS 

1 LIMITS 1 

UNITS 

MIN 

TYP 

MAX 

V|H High Level Input Voltage 


2 



V 

V|L Low Level Input Voltage 




0.8 

V 

Vqh High Level Output Voltage 

Vcc = Min 

Iqh = -2.0 mA, DM75S68 
Iqh = -5.2 mA. DM85S,68 

2.4 



V 

Vql Low Level Output Voltage 

Vcc ~ Min, Iql ~ mA 

DM75S68 



0.5 

V 

DM85S68 



0.45 

llH High Level Input Current 

Vcc = Max, 
V,H = 2.4V 

Clock Input 



50 

/LtA. 

All Others 



25 

l| High Level Input Current at Maximum Voltage 

Vcc = Max, V,H = 5.5V 



1.0 

mA 

IlL Low Level Input Current i 

Vcc = Max. 
VjL = 0.5V 

Clock Input 



-500 

ma 

All Others 



-250 

a»a 

•ds Short Circuit Output Current(4) 

Vcc = Max, VoL = OV 

-20 


-55 ' 

mA 

•cc Supply Current 

Vcc = Max 


70 

100 

.mA 

V|c Input Clamp Voltage 

Vcc “ Min, l|M = -18 mA 



-1.2 

V 

•oz TRI-STATE Output Current 

Vcc “ Max 

Vo = 2.4V 



+40 

/iA 

Vq = 0.5V 



-40 


switching characteristics over recommended operating range of and Vcc (unless otherwise noted) 





DM75S68 

DM85S68 





MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


'ZH 

Output Enable to High Level 


20 

40 


20 

35 

ns 

tZL 

Output Enable to Low Level 


14 

30 


14 

24 

ns 

tHZ 

Output Disable Time From High Level 


10 

18 


10 

15 

ns 

'LZ 

Output Disable Time From Low Level 


12 

22 


12 

18 


tAA 

Access Time 

Address to Output 


30 

55. 


30 

40 


Iqsa 


Output Store to Output 


20 

35 


20 

30 

ns 

tCA 


Clock to Output 

' 

25 

50 


25 

40 

'asc 

Set-Up Time 

Address to Clock 

25 

5 


15 

5 



'psc 


Data to Clock' 

15 

5 


5 

0 



<ASOS 


Address to Output Store 

40 

15 


30 

15 


ns 

twESC 


Write Enable Set-Up Time 

10 

5 


5 

0 



Iqssc 


Store Before Write 

15 

d 


10 

0 



Iahc 

Hold Time 

Address From Clock 

15 

5 


10 

-5 



IpHC 


Data Frorri Clock 

20 

5 


15 

5 



^AHOS 


Address From Output Store 

10 

0 


5 

0 



%EHC 


Write Enable Hold Time 

20 

5 


15 

5 




Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55'’C to +125°C temperature range for the DM75S68 and across the 
0°C to ^-70°C range for the DM85S68. All typicals are given for Vqq = 5.0V and T/\ = 25° C. 

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. 
AH values shown as max or min on absolute value basis. 

Note 4: Only one output at a time should be shorted. 
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DM54S206/ DM74S206 



DM54S206/DM74S206 256 -bit read/write schottky 
memories with open-collector outputs 


general description 

The DM54S206/DM74S206 256-bit active-element mem- 
ories are monolithic transistor-transistor logic (TTL) 
integrated circuits organized as 256 words of one bit 
each. They are fully decoded and have three gated 
memory-enable inputs to sinriplify decoding required to 
achieve the desired system organization. The memories 
feature PNP input transistors which reduce the low- 
level input current requirement to a maximum of 
-0.25 milliamperes, only one-eighth that of a nor- 
malized Series 54S/74S load factor. The niemory- 
enable circuitry is implemented with minimal delay 
times to compensate for added system decoding. 


Write Cycle: The complement of the information at 
the data input is written into the selected location 
when all memory-enable inputs and write-enable input 
are low. While the write-enable Input is low, the out- 
put is off. 


block and connection diagrams 


Read Cycle: The stored Information (complement of 
information applied at the data input during the write 
cyble) is available at the output when the write-enable 
input is high and the three memory-enable Inputs are 
low. When any one of the memory enable inputs is 
high, the output will be off. 

features ’ 

■ Schottky-clamped for high-speed memory systems: 

Access from memory-enable Inputs T7 ns typ 

Access from address inputs 35 ns typ 

Power dissipation 1.4 mW/blt typ 

■ Open-collector output for word expansion 

■ Fully decoded, organized as 256 words of one bit 
each 

■ Compatible with most TTL and DTL logic circuits 

■ Multiple memory-enable inputs to minimize external 
decoding 


ADDRESS 

INPUTS 
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Order Mumber DM54S206J or DM74S206J 
See Package 10 
Order Number DM74S206N 
See Package 15 

Order Number DM54S206W or DM74S206W 
See Package 28 




National Semiconductor 




National Semiconductor 






absolute maximum ratings (Note 1) operating conditions 


• 



MIN 

MAX 

UNITS 

Supply Voltage, \/qq 

7.0V 

Supply Voltage (Vcc^ 




Input Voltage 

5.5V 

DM54S206 

4.5 

5.5 

V 

Output Voltage 

5.5V 

DM74S206 

4.75 

5.25 

V 

Storage Temperature Range 

Lead Temperature (Soldering, 10 seconds) 

-65°C to +150^^0 

300° C 

'Temperature (T^) 

DM54S206 

-55 

+125 

°c 



DM74S206 

0 

+70 

°c 


operating conditions 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Low Level Output Current (Iql) 




16 

mA 

Width of Write Enable Pulse (tw) 


■H 




DM54S206 


mm 



ns 

DM74S206 


■■ 



ns 

Setup Time (Isetup) 






Address to Write Enable 


0 



ns 

Data to Write Enable 


0 



ns 

Memory Enable to Write Enable 


0 



ns 

Hold Time (tnoLo) 






Address from Write Enable 


10 



ns 

Data from Write Enable 


10 



ns 

Memory Enable from Write Enable 


0 



ns 


electrical characteristics (Note 2 ) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

High-Level Input Voltage (Vih) 


2 



V 

Low-Level Input Voltage (Vn_) 




0.8 

V 

Input clamp voltage 

Vec = Min, i| = -18 mA 



-1.2 

V 

High-Level Output Current (Iqh) 

Vec = Min, V,H = 2V, V,i_ = 0.8V 






VoH = 2.4V 



40 

iuA 


VoH = 5.5V 



100 

AiA 

Low-Level Output Voltage (Vql) DM54S206 

Vec = Min, V,H = 2V, V,l = 0.8V, 



0.5 


DM74S206 

Iql = Max 



0.45 

V 

Input Current at Maximum Input Voltage (l|) 

Vec = Max, V, = 5.5V 



1 

mA 

High-Level Input Current (I|h) 

Vec = Max, V, = 2.7V 



25 

ma 

Low-Level Input Current (I|l) 

Vec = Max, V, = 0.5y 



-250 

ma 

Supply Current dec) 

Vec “ Max, Note 2 


70 

130 

mA 


752 


I 


© IC MASTER 1977 


DM54S206/ DM74S206 






















DM54S206/D1VI74S206 


switching characteristics 

All typical values are at Vcc = 5.0V, - 25°C. (Note 2) 


PARAMETER 

CONDITIONS 

LIMITS 

UNITS 

DM54S206 

bM74S206 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Access Times from Address (Iplh) 



38 

80 

■ 

38 

60 

ns 

Access Times from Address (tpHt) 



32 

80 

■ 

32 

60 

ns 

Disable Time from Memory Enable (tpi_H) 



21 

45 


21 

35 

ns 


Cu =30 pF,Rl =300n 








Enable Time from Memory Enable (tpHu) 



13 

35 


13 

25 

ns 

Disable Time from Write Enable (tp^n) 



20 

50 

■ 

20 

40 

ns 

Sense-Recovery Time (tsp) 



14 

50 

■ 

14 

40 

ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which t^ie safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55° C to +125°C temperature range for DM54S206. and across the 0°C to 
+70°C range for the DM74S206. Alt typicals are given for Vqq = 5.0V and T/\ = -f25°C. 

Note 3: All voltage values are with respect to network ground terminal. 

Note 4: Iqc 's measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V, and the output open. 


truth table ac test circuit 





INPUTS 


FUNCTION 

MEMORY 

ENABLEt 

WRITE 

ENABLE 

OUTPUT 

Write (Store 
Complement 
of Data) 

L 

L 

’ H 

Read 

L 

H 

Stored Data 

Inhibit 

H 

X 

H 


H = high level, L = low, level, X = irrelevant 
^For memory enable; L = all ME inputs low; 
H = one or more ME inputs high. 


TEST 

POINT 

FROM I 
OUTPUT 1 
UNOER " "T 
TEST I 




C(, includes probe and jig capacitance. 
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DM93415, DM93415A TTL 1024 x 1-bit 
fully decoded random access memories 


Preliminary 


general description 

The DM93415 and DM934 15A are 1024-bit read/write 
Random Access Memories organized 1024 words by 
1-bit. They are designed for buffer control storage and 
high performance main memory applications. The 
devices have typical access times of 40 ns for the 
DM934 1 5 and 30 ns for the DM934 1 5A. 

The DM93415 and DM93415A include full decoding 
on-chip, separate data input and data output lines and 
an active low chip select. They are fully compatible 
with standard DTL and TTL logic families and have an 
uncommitted collector output for ease of memory 
expansion. 


features 

■ Uncommitted collector output 

■ TTL inputs and output 

■ Non-inverting data output 

■ Organized 1024 words by 1 -bit 

■ Typical read access time 

DM9341 5A commercial —30 ns 
DM93415 commercial— 40 ns 
DM9.34/15 military— 40 ps 

■ Chip select access time— 15 ns typ 

■ Power dissipation -0.5 mW/bit typ 

■ Power dissipation decreases with increasing tempera- 
ture 


logic diagram 


connection diagram 

Dual-1 n-Line and Flat Package 



“Vcc 

-0,N 

-Wl 
-A9 
-A8 
-A7 
- A6 


Ui 





AO 

CS 0|N Wl 



— 

At 


Pin Description 

— 

A2 


CS 

Chip Select 

— 

A3 


A0-A9 

Address Inputs 

— 

A4 


WE 

Write Enable 

— 

AS 


D|n 

Data Input 

» — 

A6 


Dqut 

Data Output 

— 

A7 




— 

A8 




— 

A9 

OguT 
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Preliminary 


DM93425, DM93425A TTL 1024 x i-bit 
fully decoded random access memories 


general description 

The DM93425 and DM93425A are 1024-bif read/write 
Rand 9 m Access Memories organized 1024 words by 
1-bit. They are designed fpr buffer control storage and 
high performance main merriory applications. The 
devices have typical address access times of 40 ns for the 
DM93425 and 30 ns for the DM93425A. 

The DM93425 and DM93425A include full decoding 
on-chip, separate data input and data output lines and 
an active low chip select and write enable. They are 
fully compatible with standard DTL and TTL logic 
families. A TRI-STATE® output is. provided to drive 
bus organized systems and/or highly capacitive loads. 


features 

■ TRI-STATE output 

■ Organized 1024 words by 1 -bit 

■ TTL inputs and output-full 16 m A drive capability 

■ Typical read access time 

DM93425A commercial— 30 ns 
DM93425 commercial— 40 ns 
DM93425 military— 40 ns 

■ Chip select access time— 15 ns typ 

■ Non-inverting data output 

■ Power dissipation— 0.5 mW/bit typ 

■ Power dissipation decreases with increasing tempera- 
ture 


logic diagram 


connection diagram 


Dual-ln-Liile and Flat Package 




AO A1 A2 A3 A4 


A5 A6 A7 A8 A9 


Vcc = P‘n 16 


GND = pin 8 


logic symbol 


Pin Description 
CS” Chip Select 

AO— A9 Address Inputs 
WE Write Enable 

P|l\l Data Input » 

DouT Output 
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MOS RAMs 


MM2101, MM2101-1, MM2101-2 1024-bit (256 x 4) static MOS RAM 
with separate I/O 


general description 

The National MM2 101 is a 256 word by 4 bit static 
random access memory element fabricated using N- 
Channel enhancement mode Silicon Gate technology. 
Static storage cells eliminate the need for refresh and 
the additional peripheral circuitry associated with refresh. 
The data is read out nondestructively and has the same 
polarity as the input data. 

The 2101 Is directly TTL compatible in all respects: 
inputs, outputs, and a single +5 V supply. Two chip- 
enables allow easy selection of an individual package 
when outputs are OR -tied. An output disable is provided 
so that data Inputs and outputs can be tied for common 
I/O systems. The features of this memory device can be 
combined to make a low cost, high performance, and 
easy to manufacture memory system. 

National's silicon gate technology also provides protec- 
tion against contamination, and permits the use of low 
cost Epoxy B packaging. 


features 

■ Organization 256 Words by 4 Bits 

■ Access Time - 0.5 to 1 .0 jUS Max. 

■ Single +5 V Supply Voltage 

■ Directly TTL Compatible — All Inputs and Outputs 

■ Static MOS — No Clocks or Refreshing Required 

■ Simple Memory Expansion - Chip Enable Input 

■ Low Cost Packaging — 22 Pin Epoxy B Dual-ln-Line 
Configuration 

■ Low Power — Typically 150 mW 

■ Tri-State ® Output — OR-Tie Capability 

■ Output Disable Provided fbr Ease of Use in Common 
Data Bus Systems 


block and connection diagrams 





2 

21 

3 

20 

4 

19 

5 

18 

6 

17 

7 

16 

8 

15 

9 

14 

10 

13 

11 

12 


PIN NAMES 

Dl-i - Dl4 
Aq - Ay 
R/W 

CE1. CE2 
OD 


DATA INPUT 
ADDRESS INPUTS 
READ/WRITE INPUT 
CHIP ENABLE 
OUTPUT DISABLE 


DOi - DD4 DATA OUTPUT 
Vcc POWER (+5 V) 

Order Number MM2101D, 
MM2101-1D or MM2101-2D 
^e Package 5 
Order Number MM2101-N, 
MM2101.1N or MM2101-2N 
See Package 17 
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absolute maximum ratings 

Ambient Temperature Under Bias 0®C to +70°C 

Storage Temperature -65°C to +150°C 

Voltage on Any Pin With Respect to Ground -0.5 V to +7 V 
Power Dissipation 1 Watt 


dc electrical characteristics Ya = 0°c to + 70 ° C, Vcq = 5 V ± 5 % unless otherwise specified. 

Parameter Min. Typ.UI Max. Unit Test Conditions 


Symbol 


‘LI 

'loh 

'LOL 

•cci 


Input Current 
I/O Leakage Currentl2] 
I/O Leakage Currently] 
Power Supply Current 

Power Supply Current 

Input “Low" Voltage 
Input “High" Voltage 
Output “Low" Voltage 
Output “High" Voltage 


Note 1: Typical values are for T/^ = 25 C and nominal supply voltage. 
Note 2: Input and Output tied together. 


capacitance TA = ?5°c,f = 1 mhz 


Min. Typ.HI Max. Unit 


ma 


Symbol 


Input Capacitance (All Input Pins) Vjisj = 0 V 
Output Capacitance VquT == 0 V 


+0.65 V 

Vcc V 

+0.45 V 

V 


y^N = 0 to 5.25 V 
CE1 = 2.2 V, VouT = 4.0 V 
CE1 =2.2 V, VOUT==0;45 V 
V||m = 5.25 VJo^OmA 
Ta = 25°C 

V||M = 5.25 V, lo = 0 mA 
Ta = 0"C 


IqL = 2.0 mA 
IQH = -150 aA 


Limits (pF) 


switching time waveforms 


READ CYCLE (R/W="1") 


00 (COMMON 1/0)'' 



— tco — ► 



■■J 

^ ' 

-- — tco— ► 


1^ ■ TJ 


:::3l 


tDF(1)|^*^ 

DATA OUT VALID 


WRITE CYCLE 


— ► <DW • ' ■ 

DATA IN ^ ^ DATA IN STABLE 

' — tAWI^* 1 wp. -*► 


Note 1 : tDF ‘S with respect to the trailing edge of CE1 , CE2, or OD, whichever occurs first. 

Note 2*. During the write^ cycle, OD is a logical 1 for common I/O and "don't care" for separate I/O operation. 
Note 3: OD should be tied low for separate I/O operation. 
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MM2101, MM2101-1, MM2101-2 










M 


O 

N 


s 

s 


o 




5 


M 


s 



E 

<D 

CO 

"cc 

G 

g 

’• 4 -' 

CO 




ac electrical characteristics Ta - 0 °c to +70° C, Vcc = 5 V + 5 %, unless otherwise specified. 


MM2101 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit ^ 

Test Conditions 

READ CYCLE 

tRCY 

Read Cycle 

1,000 



ns 

Input Pulse Levels: +0.65 to +2.2 V 

tA 

Access Time 



1,000 

ns 

Input Pulse Rise and Fall Times: 

tco 

Chip Enable to Output 



800 

ns 

20 ns 

too 

Output Disable to Output 



700 

ns 

Timing Measurement Reference 

top'” 

Data Output to High Z State 

0 


200 

ns 

Level: 1.5 V 

tOH 

Previous Data Read Valid after 

0 



ns 

Output Load: 1 TTL Gate and 


change of Address 





Cl = 100 pF 

WRITE CYCLE 

tWCY 

Write Cycle 

1,000 



ns 

input Pulse Levels: +0.65 to +2.2 V 

tAW 

Write Delay 

150 



ns 

Input Pulse Rise and Fall Times: 

tew 

Chip Enable to Write 

900 



ns 

20 ns 

tow 

Data Setup 

700 



ns 

Timing Measurement Reference 

tDH 

Data Hold 

100 



ns 

Level: 1.5 V 

tWP 

Write Pulse 

750 



ns 

Output Load: 1 TTL Gate and 

tWR 

Write Recovery 

50 



ns 

Cl=100pF 

MIVI2101-1 (500 ns Access Time) 

Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Test Conditions 

READ CYCLE 

tRCY 

Read Cycle 

500 



ns 

Input Pulse Levels: +0.65 to +2.2 V 

tA 

Access Time 



500 

ns 

Input Pulse Rise and Fall Times: 

tco 

Chip Enable to Output 



350 

ns 

20 ns 

too 

Output Disable to Output 



300 

ns 

Timing Measurement Reference 

tDF't’ 

Data Output to High Z State 

0 


150 

ns 

Level: 1 .5 V ‘ 

tOH 

Previous Data Read Valid after 

0 



ns 

Output Load: 1 TTL Gate and 


change of Address 





Cl - 100 pF 

WRITE CYCLE 

tWCY 

Write Cycle 

500 



ns 

Input Pulse Levels: +0.65 to +2.2 V 

tAW 

Write Delay 

100 



ns 

Input Pulse Rise and Fall Times: 

tew 

Chip Enable to Write 

400 



ns 

20 ns 

tow 

Data Setup 

280 



ns 

Timing Measurement Reference 

tDH 

Data Hold 




ns . 

Level: 1.5 V 

tWP ' 

Write Pulse 

300 



ns 

Output Load: 1 TTL Gate and 

tWR 

Write Recovery 

50 



ns 

Cl = 100pF 

(VIM21 01 -2 (650 ns Access Time) 

Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Test Conditions 

READ CYCLE 

tRCY 

Read Cycle 

650 



ns 

Input Pulse Levels: +0.65 to +2.2 V 

tA 

Access Time 



650 

ns 

Input Pulse Rise and Fall Times: 

tco 

Chip Enable to Output 



400 

ns 

20 ns 

tOD 

Output Disable to Output 



350 

ns 

Timing Measurement Reference 

tDF‘” 

Data Output to High Z State 

0 


150 

ns 

Level: 1.5 V 

tOH 

Previous Data Read Valid after 

0 



ns 

Output Load: 1 TTL Gate and 


change of Address 





Cl = 100 pF 

WRITE CYCLE 

tWCY 

Write Cycle 

650 



ns 

Input Pulse Levels: +0.65 to +2.2 V 

tAW 

Write Delay 

150 



ns 

Input Pulse Rise and Fall Times: 

tew 

Chip Enable to Write 

550 



ns 

20 ns 

tDW 

Data Setup 

400 



,ns 

Timing Measurement Reference 

tQH 

Data Hold 

100 



ns 

Level: 1.5 V 

twp 

Write Pulse 

400 



ns 

Output Load: 1 TTL Gate and 

tWR 

Write Recovery 

50 



ns 

Cl=100pF 
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MOS RAMS 


MM2102, MM2102-1, MM2102-2 

1024-bit fully decoded static random access memories 


general description 


features 


The MM2102 family of 1024 word by one bit static 
random access read write memories are manufactured 
using N-channel enhancement mode silicon gate tech- 
nology, Static storage cells eliminate the need for clocks 
and refresh. Data in and data out haye the same polarity 
and the read operation is nondestructive. 

Low threshold silicon gate N-channel technology allows 
complete DTL/TTL compatibility of all Inputs and 
outputs as well as a_single +5V supply. The separate 
chip enable Input (CE) controlling the TRI-STATE® 
output allows easy memory expansion by OR-tyIng 
Individual devices to a data bus. 

The simple Interface and high performance make the 
MM2102 farhily Ideally suited for those applications, 
for large and small storage capacity, where cost is an 
important design consideration. 


Single +5V supply 

All inputs and output directly DTL/TTL compatible 
Static operation— no clocks or refreshing required 
Low power 1 50 mW typ 

Fast access 

MM2102 l/is 

MM2102-1 500 ns 

MM2102-2 650 ns 

TRI-STATE output for bus interface 
Chip enable allows simple memory expansion 
On chip address decode 
All inputs protected against static discharge 

j 

Low cost 16-pin Epoxy B package . 


block and connection diagrams 



Ag/ Ag A7 Ag Ag 


Duai-ln-Line Package 



Order Number MM2102D, 
MM2102-1D or MM2102-2D 
See Package 3 
Order Number MIVI2102N, 
MM2102-1N or MM2102-2N 
See Package 15 
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MM2102, MM2102-1, MM2102-2 



MM2102, MM2102-1, MM2102-2 



absolute maximum ratings (Note i) 

Voltage at Any Pin -O.SV to +7.0V 

Operating Temperature Range 0®C to +70®C 

Storage Temperature Range -€5°C to +150®C 

Power Dissipation 1W 

Lead Temperature (Soldering, 10 seconds) 300®C 

dc electrical characteristics 

(Ta within operating temperature range, Vcc “ 5V ±5%, unless otherwise noted.) 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical/'l" Input Voltage (V|h) 


2.2 


< 

o 

n 

V 

Logical "0" Input Voltage {V|l) 


H).5 


0.65 

V 

Logical **V* Output Voltage (Vqh) 

Iqh ® ~100^A 

2.2 



V 

Logical "O'' Output Voltage (Vql) 




0.45 

V 

Input Load Current (l^j) 

V,M=0 to 5.25V 



10 

iuA 

Output Leakage Current (Iloh) 

CE = 2.2V, VouT = 4.0V 



10 

fiA 

Output Leakage Current (Ilol) 

« = 2.2V, VouT = OASy 



-100 

fxA 

Power Supply Current (Icci ) 

All Inputs ~ 5.25V, Data Out Open, 


30 

60 

mA 


T;, = 2 a°c 





Power Supply Current (Icc 2 ^ 

All Inputs = 5.25V, Data Out Open, 



70 

mA 


Ta=0°C 





ac electrical characteristics 





(Ta within operating temperature range, V^c 5V ±5%, unless otherwise specified.) 




See ac test circuit and switching time waveforms. 





PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

READ CYCLE 

Read Cycle (t^c) 






MM2102 

R/W = V,h 

1000 



ns 

MM2102-1 

R/W = V,h 

500 



ns 

MM2102-2 

R/W=V,h 

650 



ns 

Access Time (tA ) 






MM2102 




1000 

ns 

MM2102-1 




500 

ns 

MM2102-2 




650 

ns 

Chip Enable to Output Time (tco) 






MIVI2102 




500 

ns 

MM2102-1 




350 

ns 

MM2102-2 




400 

ns 

Previous Read Data Valid with 


50 



ns 

Respect to Address (toHi ) 






Previous Read Data Valid with 


0 



ns 

Respect to Chip, Enable (toH 2 ) 
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ac electrical characteristics (con't) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

WRITE CYCLE 

Write Cycle (t^c) 

: 1 





MM2102 


1000 



ns 

MM2102-1 


500 



ns 

MM2102-2 


650 



- ns 

Address to Write Set-up Time (tAw) . 






MM2102 


200 



ns 

MM2102-1 


150 



ns 

MIVI2102-2- 


200 



ns 

Write Pulse Width (tyyp) 

, 





MM2102 


750 



ns 

MM2102-1 


300 



ns 

MM2102-2 


400 



ns 

Write Recovery Time (twR) 

■ 

50 



ns 

Data Set-up Time (tow) 






MM2102 

^ ■" . 

800 



ns 

MM2102-1 


330 



ns 

[VIM2102-2 


450 



ns 

Data Hold Time (ton ) 

Chip Enable to Write Set-up Time (tew ) 


100 



ns 

MIVI2102 


900 



ns 

MM2102-1 


400 



ns 

MM2102-2 


550 



ns 

CAPACITANCE 

Input Capacitance (All Inputs) (Cin) 

V,N * ov, Ta * 25°C, f * 1.0 MHz 


3.0 

5.0 

PF 

(Note 4) 

(Note 2) 





Output Capacitance (Cout) (Note 4) 

VouT * OV, Ta » 25®C, f = 1.0 MHz 
(Note 2) 


7.0 

10.0 

PP 


Notel: "Absolute Maximum Ratings" ^ire those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should'be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: Capacitance is guaranteed by periodic testing. 

Note 3; Positive true logic notation is used: Logical "1" * most positive voltage level. Logical "0" = most negative voltage level. 

Note 4: Typical values are for Ta =* 25°C and nominal supply voltage. 

switching time waveforms 

Read Cycle Write Cycle 



Not*: All tiniM mHKWWi tMitf rtiptct to 1.SV tevol 
wth t, ond tf ^ M 1^. 
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MM2102, MM2102-1, iyiM2102-2 




















National Semiconductor 



MM2102A, MM2102AL family 

1024-bit (1024 x 1) static random access memories 


general description 

The l\/IM2102A family of high speed 1024 x 1-bit static 
random access read/write memories are manufactured 
using N-channel depletion -mode silicon gate technology. 
Static storage cells eliminate the need for clocks or 
refresh circuitry and the resultant cost associated with 
them. 

Low threshold silicon gate N-channel technology allows 
complete DTL/TTL compatibility of all inputs and 
outputs as well as a^single 5V supply. The separate 
chip enable input (CE) controlling the TRI-STATE® 
output allows easy memory expansion by OR-tying 
individual devices to a data bus. Data in and data out 
have the same polarity. 

In addition to the MM2 102 A, a low power version, 
the MM2102AL, is also available. This selection offers 


block diagram 


a maximum operating current of 33 mA and a guar- 
anteed standby mode down to a power supply voltage 
of 1.5 V. 

features 

■ Single 5V supply 

■ All inputs and outputs directly DTL/TTL compatible 

■ Static operation-^no clocks or refresh 

■ TR I -STATE output for bus interface 

■ All inputs protected against static charge 

■ Access time down to 250 ns 

connection diagram 




TOP VIEW 


logic symbol 


— 

AO 


A1 


0|N 


A2 

— 

A3 

— 

A4 

— 

A5 

— 

A6 


A7 




AO 

A8 

— 

A9 R/W « 


rr 
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MM2102A, MM2102AL family 

1024-bit (1024 x 1) static random access memories 









absolute maximum ratings (Note i) 

Voltage at Any Pin -0.5V to +7V 

Voltage at Any Pin -0.5V to ■♦•7V 

Storage T emperature -65° C to ■♦•1 50° C 

Power Dissipation 1W 

Lead Temperature (Soldering, 10 seconds) 300° C 


operating conditions 

Supply Voltage (Vcc) 

Ambient Temperature (T/\) 

Input Low Voltage - 

Input High Voltage 


dc electrical characteristics ta ° to ■i-70'^C, Vcc * -5%, unless otherwise specified. 



PARAMETER 


Input Load Current 
Output Leakage Current 
Output Leakage Current 
Power Supply Current 

Power Supply Current 


Output Low Voltage 
Output High Voltage 


CONDITION 


ViN = 0 to 5.25V 
CE = 2V, VouT = 2.4V 
CE = 2V, VOUT = 0.4V 

All Inputs = 5.25V, 
Data Output Open, 

Ta = 25^C 

All Inputs = 5.25V, 

Data Output Open, 

ta-o°c 

lOL “ 0.2 mA 
lOH = ’■200 mA 


MM2102A, 

MM2t02A-2, 

MM2102A’4 


MIN MAX 


MM2102AL, 

MM2102A-2L, 

MM2102A<4L 


MIN MAX 




Note 1: '^Absolute Maximurn Ratings" are those values beyond which the device moy be permanently damaged. They do not mean the device 
may be operated at these values. 

ac electrical characteristics (With standard load) Ta = to +70°C, Vcc = 5V ± 5 % unless otherwise specified. 


SYMBOL 


PARAMETER 


MM2102A-2, 

MM2102A-2L 


MM2102A 

MM2102AL 


MM2t02A-4, 

MM2102A-4L 


MM2102A-6, 

MM2102A-6L 




MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 


READ CYCLE f; 

tRC 

Read Cycle 

250 


350 


450 


650 


ns 

tA 

Access Time 


250 


350 


450 


650 

ns 

tco 

Chip Enable to Output 

Time 


100 


150 

1 

200 


200 

ns 

toHI 

Previous Read Data Valid 

with Respect to Address < 

40 


40 


40 


50 


ns 

tOH2 

Previous Read Data Valid 

with Respect to Chip 

Enable 

0 


0 


0 


0 


ns 


ac electrical characteristics (With standard load) Ta = 0°C to +70‘'a Vcc = SV ±5% unless otherwise specified. 



PARAMETER 


MM2102A-2/ 

MM2102A-2L 


MIN MAX 


MM2102A, 

MM2102AL 


MIN MAX 


MM2102A-4, 

MM2102A-4L 


MIN MAX 


MM2102A-6, 

MM2t02A-6L 


MIN MAX 



WRITE CYCLE (Figure 2} 


twc 

Write Cycle 

250 

tAW 

Address to Write Set-Up 

20 

twP 

Write Pulse Width 

100 

/ 

tWR 

Write Recovery Time 

0 

tow 

Date Set-Up Time 

85 

tDH 

Data Hold Time 

0 

tew 

Chip Enable To Write 

Set-Up 

100 
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National Semiconductor 


ac electrical characteristics ta == 25 ^c, f = i mhz 



PARAMETER 


CAPACITANCE 


Input Capacitance (All Inputs V|i\| = OV) 
CquT Output Capacitance, Vq = OV 


LIMIT (pF) 


TYP MAX 



ac test circuit 


switching time waveforms 


C|. = 100pF 




V,H__ 
DATA DATA CAn' 
IN CHANGE i 
Va f 


DATA CAN 
CHANGE 


FIGURE 1. Read Cycle 


FIGURE 2. Write Cycle 


Note® 
Note® 
Note® 
Note ® 


Input reference level for timing is 1 .5V. 

Vqh “ 2V is reference level for output high. 
VqL “ Is reference level for output low. 
Input rise and fall times are 10 ns. 
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MOS RAMS 


MM2102MD, MM2102-2MD military temperature range 
1024-bit fully decoded static random access memories 


general description 


features 


The MM2102 family of 1024 word by one bit static 
random access read write memories are manufactured 
using N-channel enhancement mode silicon gate tech- 
nology. Static storage cells eliminate the need for clocks 
and refresh. Data in and data out have the same polarity 
and the read operation is nondestructive. 

Low threshold silicon gate N-channel technology allows 
complete DTL/TTL compatibility of all inputs and 
outputs as well as supply. The separate 

chip enable input <CE) controlling the TRI-STATE® 
output allows easy memory expansion by OR-tying 
Individual devices to a data bus. 

The simple Interface arid high performance make the 
MM2102 family ideally suited for those applications, 
for large and small storage capacity, where cost is an 
important design consideration. 


Single +5V supply 

All inputs and output directly DTL/TTL compatible 
Static operation— no clocks or refreshing required 
Low power IBO mWtyp 

Fast Access 


IVIM2102 

IV1M2102-2 

■ TRI-STATE output for bus Interface 

■ Chip enable allows simple memory expansion 

■ On chip address decode 

■ All inputs protected against static discharge 

■ -55°C to +1 25°C Operation 


lilts 
650 ns 


block and connection diagrams 


Dual-ln-Line Package 


a.TA^ 


ROW 

SELECTOR. 


CELL 
ARRAY 
32 ROWS 
32 COLUMNS 




1 "~T" 

INPUT 

— 

COLUMN 1/0 CIRCUITS ; 

CONTROL 


COLUMN SELECTOR 



/A ’A "A "A ”A 

^ AS A6 A7 A8 A9 


Order Number MM2102MD 
or MM2102-2MD 
See Package 3 
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MM2102MD, MM2102-2MD 



MM2102MD, MM2102-2MD 



absolute maximum ratings (Note 1) 

Voltage at Any Pin -0.5V to +7.0V 

Operating Temperature Range -55°C to +125°C 

Storage Temperature Range -65°C to +150°C 

Power Dissipation 1W 

Lead Temperature (Soldering, 10 seconds) 300°C 

dc electrical characteristics 

(Ta within operating temperature range, Vqc = 5V ±10%, unless otherwise noted.) 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

V,H 

Logical "I'Mnput Voltage 


2.2 


< 

o 

o 

V 

V,L 

Logical "0" Input Voltage 


-0.5 


0.65 

V 

VOH 

Logical "1" Output Voltage 

Iqh ~ "1 00/tA 

2.2 



V 

< 

o 

r 

Logical "0" Output Voltage 

1 QL ~ 2.1 m A 



0.45 

V 

Ili 

Input Load Current 

V,N = 0 to 5.5V 



10 

juA 

Iloh 

Output Leakage Current 

CE = 2.2V, VouT = 



10 

/jA 

Ilol 

Output Leakage Current 

CE = 2.2V, VouT = 0.45V 



-50 

ma 

•cci 

Power Supply Current 

All Inputs = 5.5V, Data Out Open, 


25 

45 

mA 



Ta = 25°C. (Note 4) 





icc2 

Power Supply Current 

Ail Inputs = 5.5V, Data Out Open, 



55 

mA 



Ta.= ~55°C to +125°C 





ac 

electrical characteristics 






(Ta 

within operating temperature range, Vcc = 5V ±10%, unless otherwise specified.) 




See ac test circuit and switching time waveforms. 





PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

READ CYCLE 

^RC 

Read Cycle 





- 


MIV12102 

R/W = V|h 

1000 



ns 


MIVI2102-2 

R/W = V,h 

650 



ns 


Afccess Time 







MIVI2102 




1000 

ns 


. MIVI2102-2 




650 

ns 

^CO 

Chip Enable to Output Time 







IV1M2102 

• 



500 

ns 


MM2102-2 




400 

ns 

toHI 

Previous Read Data Valid with 


50 



( 

ns 


Respect to Address 

. 






^OH2 

Previous Read Data Valid with 


0 



ns 


Respect to Chip, Enable 
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ac electrical characteristics (con't) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 


WRITE CYCLE 


^wc 

Write Cycle 

MM2102 

MM2102-2 

^AW 

Address to Write Set-Up Time 

MM2102 

MM2102-2 

tyvp 

Write Pulse Width 

MM2102 

MM210^2 

tWR 

Write Recovery Time 

tpw 

Data Set-Up Time 

MM2102 

MM2102-2 

^DH 

Data Hold Time 

^CW 

Chip Enable to Write Set-Up Time 

MM2102 

MM2102-2 

CAPACITANCE 

C|N 

Input Capacitance (All Inputs) 

Cqut 

Output Capacitance 



UNITS O 

' ro 
S 

Q 


V,N =0V, Ta= 25°C, f =1.0 MHz 
(N otes^ and 4) 

VouT = OV, Ta - 25°C. f = 1.0 MHz 
(Notes 2 and 4) 


Temperature Range'* they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: Capacitance is guaranteed by periodic testing. 

Note 3: Positive true logic notation is used: Logical "1" = most posidve voltage level, Logical "0" = most negative voltage level. 

Note 4: Typical values are for T/^ = 25° C and nominal supply voltage. 


5 

PF 

10 

pF 

1. Except for 

"Operating 


switching time waveforms 


Read Cycle 

tRC 



Note: AH times measured wiHi res|>eet to 1.SV levet 
with t, and tf •_ 20 ns. 


Write Cycle 

twc- 



tew 



N ^ 

J 


VoH ^ 

DATA OATACANT 
IN CHANGE ) 

VoL— 


DATA STABLE 
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MOS RAMS 


MM2111. MM2111-1. MM2111-2 1024 -bit (256 x 4) static MOS RAM 
with common I/O and output disable 


general description 

The National MM2111 is a 256 by 4 static random 
access memory element fabricated using N-channel 
enhancement mode Silicon Gate technology. Static 
storage cells eliminate the need for refresh and the 
peripheral circuitry associated with refresh. The data is 
read out nondestructively and has the same polarity as 
the input data. Common Data Input/Output pins are 
provided. 

The 2111 is directly TTL in ail respects: inputs, outputs 
and a single +5 V supply. The two Chip-enables allow 
easy selection of an individual package when outputs 
are OR-tied. The features of this memory device can be 
combined to make a low cost, high performance, and 
easy to manufacture memory system. 

National's silicon gate j:echnology provides excellent 
protection against contamination and permits the use of 
low cost Epoxy B packaging. 


features 

■ Organization 256 Words by 4 Bits 

■ Common Data Input and Output 

■ Single +5 V Supply Voltage 

■ Directly TTL Compatible — All Inputs and Outputs 

■ Static MOS — No Clocks or Refreshing Required 

■ Access Time - 0.5 to 1.0 fis Max. 

■ Simple Memory Expansion — Chip Enable Input 

■ Low Cost Packaging — 18 Pin Epoxy B Dual-ln-Line 
Configuration 

■ Low Power — Typically 150 mW 

■ Tri-State ® Output — OR-Tie Capability 


block and connection diagrams 



A3 — T- 


J 

18 

A2 — 

2 

17 

Ai 

3 

16 

Ao 

4 

15 

A5 

5 

14 

A6 

6 

13 

Ay 

7 

12 

GND — 

8 

11 

00 — 

9 

10 


vcc 

A4 

R/W 

Cli 

I/O 4 

I/O 3 

I/O 2 

I/O 1 

ciz 


PIN NAMES 

A 0 -A 7 ADDRESS INPUTS 

OD OUTPUT DISABLE 

READ/WRITE INPUT 
CE1 CHIP ENABLE 1 

CE2 CHIP ENABLE 2 

1/01-1/04 DATA INPUT/OUTPUT 


Order Number MM21 11 D, 
MM2111-1D or MM2111-2D 
See Package 4 
Order Number MM2111N, 
MM21 11-IN or MM2111-2N 
See Package 16 
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absolute maximum ratings 

Ambient Temperature Under Bias 0°C to +70°C 

Storage Temperature -65°C to +1 

Voltage On Any Pin With Respect to Ground -0.5 V to +7 V 
Power Dissipation 1 Watt 


dc electrical characteristics Ta = O^C to +70°C, Vcc = 5 V ±5%, unless otherwise specified. 

Max. . Unit Test Conditions 

ILI InputCurrent 10 juA = 0 to 5.25 V 

IlOH I/O Leakage Currentt2] 15 /iA ^ = 2.2 V, V|/o = 4.0 V 

*LOL I/O Leakage Currently] >50 ^A CE = 2.2 V, V|/o = 0.45 V 

•CCl Power Supply Current 30 60 mA Vim = 5.25 V, li/o = 0 mA 

Ta=25‘'C 

•CC2 Power Supply Current 70 mA V|n = 5.25 V, l|/o = 0 mA 

Ta = 0°C 

V|L Input "'Low” Voltage -0.5 +0.65 V 

V|H Input ''High" Voltage 2.2 Vcc V 

Vql Output "Low" Voltage +0.45 V Iql ~ 2.0 mA 

VoH Output "High" Voltage 2.2 V Iqh -“J 50 juA 

Note 1: Typical values are for T/\ = 25°C and nominal supply voltage. 


capacitance ta = 25 °c, f = 1 MHz 


Symbol 


Input Capacitance (All Input Pins) V||\| = 0 V 
I/O Capacitance V I/O = 0 V 


Limits (pF) 


switching time waveforms 


READ CYCLE (R/W= “1") 


OUTPUT DISABLE 


DATA OUT VALID 


OUTPUT DISABLE 


WRITE CYCLE 


— —tow ► 

DATA IN STABLE 
twp- -► 


Note 1 : tpp is with respect to the trailing edge of CE1 , CE2, or OD, whichever occurs first. 
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ac electrical characteristics Ta = 0°C to +70° C, Vcc = 5 V ± 5%, unless otherwise specified. 


MM2111 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Test Conditions 

READ CYCLE 

tRCY 

Read Cycle 

1,000 



ns / 

Input Pulse Levels: +0.65 to +2.2 V 

tA 

Access Time 



1,000 

ns 

Input Pulse Rise and Fall Times: 

tco 

Chip Enable to Output 



800 

ns 

20 ns 

too 

Output Disable to Output 



700 

ns 

Timing Measurement Reference 

tDF<'" 

Data Output to High Z State 

0 


200 

ns 

Level: 1.5 V 

tOH 

Previous Data Read Valid after 





Output Load: 1 TTL Gate and 


change of Address 

0 



ns 

Cl= 100 pF 

WRITE CYCLE 

tWCY 

Write Cycle 

1,000 



ns 

Input Pulse Levels: +0.65 to +2.2 V 

tAW 

Write Delay 

150 



ns 

Input Pulse Rise and Fall Times: 

tew 

Chip Enable to Write 

900 



ns 

20 ns 

tow 

Data Setup 

700 



ns 

Timing Measurement Reference 

tOH 

Data Hold 

100 



ns 

Level: 1.5 V 

tWP 

Write Pulse 

750 



ns 

Output Load: 1 TTL Gate and 

tWR 

Write Recovery 

50 



ns 

Cl = 100 pF 

MM2111-1 (500 ns Access Time) 






Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Test Conditions 

READ CYCLE 

tRCY 

Read Cycle 

500 



ns 

Input Pulse Levels: +0.65 to +2.2 V 

tA 

Access Time 



500 

ns 

Input Pulse Rise and Fall Times: 

tco 

Chip Enable to Output 



350 

ns 

20 ns 

too 

Outputpisable to Output 



300 

ns 

Timing Measurement Reference 

tDF>” 

Data Output to High Z State . 

0 


150 

ns 

Level: 1.5 V 

tQH 

Previous Data Read Valid after 





Output Load: 1 TTL Gate and 


change of Addiess 

0 

^ 



ns 

Cl=100pF 

WRITE CYCLE 

tWCY 

Write Cycle 

500 



ns 

Input Pulse Levels: +0.65 to +2.2 V 

tAW 

Write Delay 

100 



ns 

Input Pulse Rise and Fall Times: 

tew 

Chip Enable to Write 

400 



ns 

20 ns 

tow 

Data Setup 

280 



ns 

Timing Measurement Reference 

tDH 

Data Hold 

100 



ns 

Level: 1.5 V 

twP 

Write Pulse 

300 



ns 

! Output Load: 1 TTL Gate and 

tWR 

Write Recovery 

50 



ns 

Cl=100pF 

MM21 1 1 «2 (650 ns Access Time) 

Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Test Conditions 

READ CYCLE 

tRCY 

Read Cycle 

650 



ns 

Input Pulse Levels: +0.65 to +2.2 V 

tA 

Access Time 



650 

ns 

Input Pulse Rise and Fall Times: 

tco 

Chip Enable to Output 



400 

ns 

20 ns 

too 

Output Disable to Output 



350 

ns 

Timing Measurement Reference 

tOF.'’' 

Data Output to High Z State 

0 


150 

ns 

Level:!. 5 V 

tQH 

Previous Data Read Valid after 





Output Load: 1 TTL Gate and 


change of Address 

0 



ns 

Cl=100pF 

WRITE CYCLE 

tWCY 

Write Cycle 

650 



ns 

Input Pulse Levels: +0.65 to +2.2 V 

tAW 

Write Delay 

150 



ns 

Input Pulse Rise and Fall Times: 

tew 

Chip Enable to Write 

550 



ns 

20 ns 

tow 

Data Setup 

400 



ns 

Timing Measurement Reference 

tDH 

Data Hold 

100 



ns 

Level: 1.5 V 

tWP 

Write Pulse 

400 



ns 

Output Load: 1 TTL Gate and 

tWR 

Write Recovery 

50 



ns 

Cl=100pF 

' , , 'X 
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MOS RAMs 


MM2112, MM2112-2 1024-bit (256 x 4) static MOS RAM 
with common data I/O 


general description 

The National l\/IM2112 is a 256 by 4 static random 
access memory element fabricated using N-Channel 
enhancement mode Silicon Gate technology. Static 
storage cells eliminate the need for refresh and the 
peripheral circuitry associated with refresh. The data Is 
read out nondestructively and has the same polarity as 
the input data. Common Data Input/Output pins are 
provided. 

The MM2112 is directly TTL in all respects: inputs, 
outputs and a single +5 V supply. The Ghip-enable 
allows easy selection of an individual package when 
outputs are OR-tled. The features of this memory device 
can be combined to make a low cost, high performance, 
and easy to manufacture memory system. 

National's silicon gate technology provides excellent 
protection against contamination and permits the use of 
low cost Epoxy B packaging. 


features 

■ Organization 256 Words by 4 Bits 

■ Common Data Input and Output 
k Single +5 V Supply N/oltage 

■ Directly TTL Compatible ~ All Inputs and Outputs 

■ Static MOS - No Clocks or Refreshing Required 

■ Access Time — 0.65 to 1 /is Max. 

■ Simple Memory Expansion — Chip Enable Input 

■ Low Cost Packaging — 16 Pin Epoxy B Dual-1 n* Line 
Configuration 

■ Low Power — Typically 150 mW 

■ T ri -State ® Output - OR-Tie Capability 


block and connection diagrams 



A3 — 

1 

16 

A2 

2 

15 

Ai 

3 

14 

Aq — 

4 

13 

A5 

S 

12 

A6 

6 

11 

A7 — 

7 

10 

GND — 

8 

9 ■ 


• vcc 

• A4 

■ R/W 

• Cl • 
> I/O4 

- I/O3 
I/O2 
I/O1 


PIN NAMES 

A 0 -A 7 ADDRESS INPUTS 

R/W READ/WRITE INPUT 

CE CHIP ENABLE INPUT 

l/Oi-«/04 DATA INPUT/OUTPUT 
Vcc POWER ( + 5 V) 

Order Number MM21 1 2D 
or MM2112-2D 
See Package 3 
Order Number MM2112N 
orMM2112-2N 
See Package 15 
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CM 

I 


CM 




CM 


s 

s 




absolute maximum ratings 

Ambient Temperature Under Bias to +70“C 

Storage Temperature --65°C to +150'’C 

Voltage On Any Pin With Respect to Ground -0.5 V to +7 V 
Power Dissipation 1 Watt 


dC 6lGCtriCdl ChdrdCt6riStiCS Ta = 0°c to +70° C, Vcc = 5 V ± 5% unless otherwise specified. 


Symbol 

Parameter 

Min. 

Typ.f” 

Max. 

Unit 

Test Conditions 

'Ll 

Input Current 



10 

HA 

V|N-0to 5.25 V 

ILOH 

I/O Leakage Current 



15 

HA 

CE = 2.2 V,V|/O = 4.0 V 

'LOL 

I/d Leakage Current 



-50 

ma 

qE = 2.2 V, V I/O = 0.45 V 

icci 

Power Supply Current 


30 

60 

mA 

V||M = 5.25 VJ 1/0 = 0 mA 

Ta = 25°C 

ICC2 

Power Supply Current 



70 

mA 

VjN = 5.25 V, 1 1/0 = 0 mA 

Ta = 0°C 

V|L 

Input "Low"' Voltage 

-0.5 


+0.65 

V 


V|H 

Input "'High" Voltage 

2.2 


Vcc 

V 


VOL 

Output ''Low'' Voltage 



+0.45 

V 

lOL = 2 mA 

VOH 

Output "High" Voltage 

2.2 



V 

IOH = ~150mA 


Note 1: Typical values are for = 25°C and nominal supply voltage. 


capacitance ta = 25°c, f = 1 mhz 


Symbol 

Test 

1 Limits (pF) 

Typ. 

Max. 

CiiM 

Input Capacitance (All Input Pins) VjN = 0 V 

4 

8 

C |/0 

I/O Capacitance V I/O = 0 V 

10 

18 


switching time waveforms 

READ CYCLE (R/W= "1") 



tRCY- 

tA ► 


1 

ADDRESS^ 

i : i 

) 

tz 



tco-*- 




f \ 

1 







tCD-*- 

Lhr. 

■-umuTPUT— 

c fix 


WRITE CYCLE #1 WRITE CYCLE #2 


ADDRESS^ 

*WCY1 ► 


twCY2 ► 



^ ADdRESS^J 

C : _J 

( 

IB 





♦-tcsz 



CE 

■ 

iWm 

mm 


mm 

mm 



mm 

■i 

IBE&39 

mm 

INPUT/OUTRUT 

■ii 


is 

INPUT/OUTPUT 


IrMcoiii 

iS 







UUQS 

■i 


mm 

REAO/WRITE 


■ 

REAO/WRITE 

■ 

aw 



1 1 


Note 1: Data Hold Time (TqhI referenced to the trailing edge of CHIP ENABLE ICE) or READ/WRITE (R/W) whichever comes first. 
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ac electrical characteristics TA = 0°Cto+70°C,Vcc = 5V + 5 % unless otherwisespecified ' / 

MM2112 

Symbol Parameter Min. Typ. Max. 

Unit Test Conditions 

READ CYCLE 

tRCY 

tA 

tco 

tCD 

tOH 

Read Cycle 

Access Time 

Chip Enable to Output Time 

Chip Enable to Output Disable Time 
Previous Read Data Valid After 

Change of Address ' 

TOGO 

0 

50 


1,000 

800 

200 

ns 

ns 

ns 

ns 

ns 

L_ 

Input Pulse Levels: +0.65 to +2.2 V 
Input Pulse Rise and Fall Times: 

20 ns 

Timing Measurement Reference 

Level: 1.5 V 

Output Load: 1 TTL Gate and 
Cl=100pF 

WRITE CYCLE #1 

tWCYl 

tAWI 

tDWI 

tWPI 

tcsi 

tCHI 

tWRI 

tDHI 

Write Cycle 

Address to Write Setup Time 

Write Setup Time 

Write Pulse Width 

Chip Enable Setup Time 

Chip Enable Hold Time 

Write Recovery Time 

Data Hold Time 

850 

150 

650 

650 

0 

0 

50 

100 


100 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Input Pulse Levels: +0.65 to +2.2 V 
Input Pulse Rise and Fall Times; 

20 ns 

Timing Measurement Reference 

Level: 1.5 V 

Output Load: 1 TTL Gate and 
Cl=100pF 

WRITE CYCLE #2 

tWCY2 

tAW2 

tDW2 

tWD2 

tCS2 

tCH2 

tWR2 

tDH2 

Write Cycle 

Address to Write Setup Time 

Write Setup Time 

Write to Output Disable Time 

Chip Enable Setup Time 

Chip Enable Hold Time 

Write Recovery Time 

Data Hold Time 

1,050 

150 

650 

200 

0 

0 

50 

100 



ns 

hs 

ns 

ns 

ns 

ns 

ns 

ns 

Input Pulse Levels: +0.65 to +2.2 V 
Input Pulse Rise and Fall Times; 

20 ns 

Timing Measurement Reference 

Level; 1.5 V 

Output Load: 1 TTL Gate and 

Cl = 100 pF 

MM211 2-2 (650 ns Access Time) 

Symbol 

J?arameter 

Min. 

Typ. 

Max. 

Unit 

Test Conditions 

READ CYCLE 

tRCY 

tA 

tco 

tCD 

tQH 

Read Cycle 

Access Time 

Chip Enable to Output Time 

Chip Enable to Output Disable Time 
Previous Read Data Valid After 

Change of Address 

650 

0 

50 


650 

500 

150 

ns 

ns 

ns 

ns 

ns 

Input Pulse Levels: +0.65 to +2.2 V 
Input Pulse Rise and Fall Times: 

20 ns 

Tirhing Measurement Reference 

Level: 1.5 V 

Output Load: 1 TTL Gate and 

Cl = 100 pF 

WRITE CYCLE #1 

tWCYl 

tAWI 

tDWI 

twoi 

tcsi 

tCHI 

tWRI 

tDHI 

Write Cycle 

Address to Write Setup Time 

Write Setup Time 

Write Pulse Width 

Chip Enable Setup Time 

Chip Enable Hold Time 

Write Recovery Time 

Data Hold Time 

500 

100 

350 

350 

0 

0 

50 

50 


50 

ns 
ns ( 
ns 

ns 

ns 

ns 

ns 

ns 

Input Pulse Levels: +0.65 to +2.2 V 
Input Pulse Rise and Fall Times; 

20 ns 

Timing Measurement Reference 

Level: 1.5 V 

Output Load: 1 TTL Gate and 

Cl = 100 pF 

WRITE CYCLE #2 

tWCY2 

tAW2 

tDW2 

twb2 

tCS2 

tCH2 

tWR2 

tDH2 

Write Cycle 

Address to Write Setup Time 

Write Setup Time 

Write to Output Disable Time 

Chip Enable Setup Time 

Chip Enable Hold Time 

Write Recovery Time 

Data Hold Time 

700 

100 

350 

200 

0 

0 

50 

50 



ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Input Pulse Levels; +0.65 to +2.2 V 
Input Pulse Rise and Fall Times: 

20 ns 

Timing Measurement Reference 

Level: 1.5 V 

Output Load: 1 TTL Gate and 

Cl = 100 pF 



s 






N> 


I 
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general description features 


IVIM5255, MIVI5256, and MIVI5257 are 40g6-bit random 
access memories, fabricated with N-channel silicon gate 
technology. The devices are TTL compatible on all inpCits 
and outputs, Including power supplies. All internal 
timing is generated from the chip enable and read/write 
control. The memories are designed to retain data in a 
lovy power mode of operation selected by a TTL ''high'' 
on CE pin. 

These 4k static RAMs have been designed with minimum 
production costs as a prime criterion. A unique cell 
design is used to minimize chip size. 


■ Fully TTL Compatible 

■ Single Power Supply, +5 V 

■ Fast Access, 250ns 

■ Address and Data Registers On Chip 

■ Common I/O — MM5255 Only 

■ Power with M "High" - < 200 mW 

■ Power with CE "Low" — 400 mW 

organization 


4096 X 1, 18 Pin Package: MM5257 Separate I/O Pins 
1024 X 4, 18 Pin Package: I\/II\/I5255 Common I/O Pin 
1024 X 4, 22 Pin Package: I\/1M5256 Separate I/O Pins 

connection diagrams 


This unique memory cell, along with other design 
features in the on-chip peripheral circuits, yields a high 
performance memory device. 
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MM5255, MM5256, MM5257 4k static random access memories 






s 

s 

N) 

o> 

CO 



MOS RAMs 


MM5269 1024-bit (256 x 4) fully decoded static RAM 
with on chip registers 


general description 

The National MM5269 is a 256 word x 4 bit Static 
Random Access Memory device fabricated using N- 
Channel enhancement mode Silicon Gate technology. 
Static storage cells eliminate the need for refresh and 
the additional peripheral circuitry associated with refresh. 
Data in and data out have the same polarity. 

The MM5269 is fully TTL compatible including inputs, 
outputs and pWer supply. The chip enable input allows 
memory expansion and the address latch feature elim- 
inates the need for external address registers. The output 
enable Is provided for systems which use a common 
input/output data bus. All of the features of this 
memory device can be combined to make a low cost, 
high performance and easy to manufacture memory 
system. System design costs are also minimized because 
of the ease-of-use of the MM5269. 


National's Silicon Gate process provides protection 
against contamination and permits the use of low cost 
Epoxy B packaging. 

features 

■ Organization 256 Words by 4 Bits 

■ Access Time — 0.5 to 1 .O^is 

■ On Chip Address and Chip Enable Registers 

■ Directly TTL Compatible — All Inputs and Outputs 

■ Single +5 V Power Supply 

■ Tri-State ® Output — OR-Tie Capability 

■ Output Enable for Corhmon Data Bus Systems 

■ Static Memory — No Refresh Required 

■ Packaged in a 22 Pin Epoxy B Dual-ln-Line 


block and connection diagrams 



A3 

7”^ 


A2 

2 

21 

A|_ 

3 

20 

Aq 

4 

19 

A5 

5 

18 

A6 — --i 

6 

17 

A7 — 

7 

16 

GNO — 

8 

15 

Oil 

9 

14 

00i 

10 

13 

0l2 

11 

12 


Vcc 

A4 

WE 

CE 

OE 

LATCH 

004 

0(4 

003 

013 

002 


Order Number MM5269D 
See Package 5 
Order Number MM5269N 
See Package 17 
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absolute maximum ratings 

Voltage at Any Pin -0.5 V to +7.0 V 

Operating Temperature 0°C to +70*^0 

Storage Temperature -65°C to +150*^0 

Power Dissipation 1 Watt 

L^ad Temperature (10 s) 30D°C 

dc electrical characteristics (vcc = 5.0 v ± 5 %, o°c < ta < + 7 o°c) 


Symbol 

Parameter 

Min. 

ViH 

Logic Input Voltage 

2.2 

V|L 

Logic '"0" Input Voltage 

-0.5 

Vqh 

Logic ''V' Output Voltage 

2.2 

VoL 

Logic "0"' Output Voltage 


'Ll 

Input Load Current 


•loh 

Output Leakage Current 


Ilol 

Output Leakage Current 


•cc 

Power Supply Current 


ac electrical characteristics (Vcc = 

5.0 V ± E 

Symbol 

Parameter 

Min. 

READ CYCLE 


tRCY 

Read Cycle 

1,000 

tAor 

tACL 

Access Time 


tOE 

Output Enable to Output Time 


tLP 

Latch Pulse Width 

200 

tAS 

ADD & CE to Latch Setup Time 

100 

tAH 

ADD & CE to Latch Hold Time 

100 

WRITE CYCLE 


tWCY 

Write Cycle 

1,000 

tAW 

Address and CE to Write Setup 

Time 

200 

twP 

Write Pulse Width 

650 

tWR 

Write Recovery Time 

50 

tOD 

Write to Output Disable Time 


tow 

Data Setup Time 

350 

tDH 

Data Hold Time 

100 

tew 

Chip Enable to Write 

750 

tLP 

Latch Pulse Width 

200 

tAS 

Add & CE to Latch Setup Time 

100 

tAH 

Add & CE to Latch Hold Time 

100 



Max. 

Unit 

Vcc 

V 

0.65 

V 


V 

0.45 

V 

10 

AiA 

15 

mA 

-50 

aa 

70 

mA 



Test Conditions 


lOH^-I^OpA 

Iql 2.0 mA 

OV < V|N < 5.0 V 

C| = 2.2 V, Vo = 4.0 V 

CE = 2.2 V, Vo = 0.45 V 

V||M = 5.25 VJo = 0 mA, Ta = 0°C 


Test Conditions 



ns 


1,000 

ns 

Input Pulse Levels: +0.65 to +2.2 V 
Input Pulse Rise and Fall Times: 

500 

ns 

20 ns 

Timing Measurement Reference 

j 

ns 

Level: 1.5 V 


ns 

Output Load: 1 TTL Gate and 


ns 

Cl = 100 pF 


Input Pulse Levels: +0.65 to +2.2 V 
Input Pulse Rise and Fall Times: 

20 ns 

Timing Measurement Reference 
Level: 1.5 V 

Output Load: 1 TTL Gate and 
Cl= 100 pF 


switching time waveforms 


READ CYCLE (WE = “0") 


WRITE CYCLE 


LATCH 

ADDRESS^ 



LATCH V— tLP -«/ 

tAS-|-* — — ^tAH 

kQmm'W/7//WMM ST A1 ILE X may CHANGE 


' J: / 

^ MAY CHANGE 

] [ STABLE 

Xmay change 


- 

— — tow ► 

l^tOH 




'WP 

— *WR 
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MM4270 TRI-SHARE™ extended temperature range 
4096-bit dynamic random access read/write memory 



MM4270 TRI-SHARE™ extended temperature range 
4096-bit dynamic random access read/write memory 


general description 

The MM4270 Is a 4096-bit dynamic random access 
memory with TRI-SHARE, Because of this unique 
design feature, National is able to package a 4k device 
in an IS-pin dual-in-line package. The device is rnanu- 
factured using N-channel silicon gate technology with a 
single transistor cell which provides higher density on a 
monolithic chip and thus lower cost. 

The TRI-SHARE Port (TSP) is a multifunction Input 
that, along with a common input/output, allows National 
to manufacture art 1 8-pin version of a 4k RAM. The 
functions controlled by the TSP are read/write, Vcc# 
and logical chip select. In order to understand how the 
TSP works, consider the timing diagrams. The state of 
the TSP at the leading edge of the chip enable clock 
determines whether the device is selected. If it is at a 
TTL high level, the chip is selected and the device goes 
into a read mode after chip enable goes high. This high 
level also performs a Vcc function in that it enables 
a reference voltage for a TTL high output. The supply 
for the output buffer is Vop, not the TRI-SHARE Port; 
thus, no special driver is required. In order to perform a 


write, the TSP must be pulsed low after the minimum 
hold time and the appropriate data placed on the I/O. 
When the MM4270 goes into write, the output circuit is 
disabled. If the TSP is low at the start of the cycle, the 
memory is not selected but It will be refreshed if the 
chip enable clock is pulsed. 

features 

■ 4096 X 1 bit organization 

■ Access time 270 ns maximum 

■ Cycle time 470 ns minimum 
« TRI-SHARE port 

^ High memory density— 18-pln package 

■ TTL compatible inputs {except chip enable) 

■ TRI-STATE® common input/output 

■ Registers on chip for addresses and chip select 

■ Two power supplies, +12V, —5V 

■ Simple read-modi fy-write operation 


block and connection diagrams 


TSriW 

All (4) 
At1K3) 
AS(» 
AItU) 
Ante) 
AS (IS) 
AS (12) 
A4(!t) 
A3 (10) 
A2(S) 
A1(t) 

Mm 



Ct|1» 


THWII6 


OOllTROt 



VO0(t4) *m 

VssdS) — — 8V 
vn(i) — — -sv 



Dual-tn-Line Package 


CHIP 



Pin Names 


A0-A11 

Address Inputs* 

VbB 

Power (~5V) 

CE 

Chip Enable 

Voo 

Power {+t2V) 

TSP 

TRI-SHARE Port 

Vss 

Ground 

I/O 

D|n/Dout 




•Refresh Addess AO— A5 
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absolute maximum ratings 

Operating Temperature Range -^5°Cto+85^C 

Storage Temperature -65°C to +150°C 

All Input or Output Voltages with Respect -0.3V to +25V 

to the Most Negative Supply Voltage, Vbb 
S upply Voltages Vqd ^nd Vss with -0.3V to +20V 

Respect to Vbb 

Power Dissipation 1.0W 

ac electrical characteristics 

Ta = -55°C to +85°C, Vdd = 12V ±5%, Vbb (Note 2) = — 5V ±10%, Vss = OV, unless otherwise noted 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP(3) 

MAX 

UNITS 

»LI 

Input Load Current 

V||\| = OV to V|H max, (All Inputs Except.CE) 

' 

0.01 

10 

ma 

Ilc 

Input Load Current 

V||\| = OV to V|HC 


0.01 

10 

juA 

liLOl 

Output Leakage Current Up 

For High Impedance State 

CE - Y|LCr Vo = OV to 5.25V 


0.01 

10 

mA 

IDDI 

Vpp Supply Current During 

CE "OFF" 

CE = -IV to+0.6V, (Note4) 


110 

200 

juA 

IDD2 

Vpp Supply Current During 
CE"bN" 

“CE = V|hg Ta = 25°C 


20 

50 

mA 

•ddavi 

Average Vpp Current 

Ta == 25°C, Cycle Time = 470 ns, tpE “ 300 ns 


35 

70 

mA 

•bb 

Vbb Supply Current Average 



5 

100 

fiA 

V|L 

Input Low Voltage 

t j = 20 ns, (Figure 4) 

-1.0 


0.6 

V , 

V|H 

Input High Voltage 


2.2 


vcc+1 

V 

ViLC 

CE Input Low Voltage 


, -1.0 


1.0 

V 

V|HC 

CE Input High Voltage 


Vpp-I 


vdd+i 

V 

VOL ' 

Output Low Voltage 

IpL"^ 2.0 mA 

0.0 


0.45 

V 

VOH 

Output High Voltage 

iOH —2.0 mA 

2.4 



V 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: The only requirement for the sequence of applying voltage to the device is that Vpp or Vss should never be 0.3V more negative than 

Vbb- 

Note 3: Typical values are for T/^ = 25° C and nominal power supply voltages. 

Note 4: The I pp current Is to Vss- The I SB is the sum of all leakage currents. 

ac electrical characteristics Ta = -55^c to +85^ c, vdd = i2v ±5%, vbb = -bv ± 10 % 


TYP 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

READ, WRITE, READ/MODIFY/WRITE, AND REFRESH CYCLE 

tREF 

Time Between Refresh 



tAC 

Address to CE Set-Up Time 

tAC is Measured From End of Address Transition 

0 

tAH 

Address Hoid Time 


100 

tcc 

CE "OFF" Time 


130 

tj 

CE Transition Time 


10 

tCF 

CE "OFF" to Output High 
Impedance State 


0 

^TC 

TRI-SHARE Port to CE Set-Up 

Time 

( 

0 

^TH 

TRI-SHARE Port Hold Time 


50 



1 

rris 


ns 


ns 

40 

ns 

ns 


ns 


ns 


ns 


READ CYCLE 


tCY 

Cycle Time 


470 

tCE 

CE "ON" Time 

t j = 20 ns 

300 

tco 

CE Output Delay 

ClOAD 50 pF, Load = One TTL Gate 


tACC 

Address to Output Access 

Ref 1 = 2.0V, Ref 0 = 0.8V 


tTL 

CEtoTSP 

tACC = tAC + tco + tT 

^ 1 

0 




ns 

3000 

ns . 

250 

ns 

270 

ns 


ns 
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ac electrical characteristics (Continued) TA = -55°Cto+85®a Vdd= 12V±5%, Vbb*~5V 


SYMBOL 


WRITE CYCLE 


CY 


PARAMETER 


CONDITIONS 


MAX UNITS 



Cycle Time 


470 

CE "ON" Time 

- 

300 

TSPtoCE"OFF" 


150 

CE to TSP 

tj = 20 ns 


D||S| to CE "OFF" 


150 

D|(s| Hold Time 


0 

TSP Pulse Width 


50 




ns 

3000 

ns 


ns 

85 

ns 


ns 


ns 


ns 


ac electrical characteristics (Continued) ta = -55°c to +8S°c, vdd = 12V ± 5 %, vbb = -5v ± 10 % 


PARAMETER 


READ/MODIFY/WRITE CYCLE 


tRWC 


CONDITIONS 



Read Modify Write (RMW) 

Cycle Time 


650 

CE Width During RMW 


480 

TSP to CE "ON" 

t j = 20 ns 

0 

TSP to CE "OFF" 

ClOAD = 50 pF, Load = One TTL Gate 

200 

TSP Pulse Width 

Ref 1 = 2.0V, Ref 0 - 0.8V 

50 

Djisi to CE "OFF" 

tACC = tAC + tcO + ty 

150 

D|n Hold Time 


0 

CE to Output Delay 



Access Time 



TSP to Output High impedance 



Modify Time 


0 


twp 

to 

tDH 

tco 

tACC 

two 

tM 


CAPACITANCE (Note 1 


Cad 

Address Capacitance, CS 

V|N = Vss 

CCE 

CE Capacitance 

< 

z 

II 

< 

C|/o 

Data I/O Capacitance 

VOUT = OV 

C|N 

TSP Capacitance 

V|N = Vss 




ns 

3000 

ns 


ns 


ns 


ns 


ns 


ns 

250 

ns 

270 

ns 

50 

ns 


ns 


2 

6 

pF 

15 

25 

pF 

8 

10 

pF 

5 

6 . 

pF 


Note t: Capacitance measured with Boonton Meter or eff^tive capacitance calculated from the equation C ^ lAt/AV with the current 
equal to a constant 20 mA . 
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MM4280 4096-bit dynamic random access read/write memory 
with extended temperature range 


general description 

National's MM4280 is a 4096 word by 1 bit dynamic 
RAM. It incorporates the latest memory design features 
and can be used in a wide variety of applications, from 
those which require very high speed to ones where low 
cost and large bit capacity are the prime criteria. 

The MM4280 must be refreshed every 1 ms. This can be 
accomplished by performing a read cycle at each of the 
64 row addresses (AO— A5). The chip select input can 
be either high or low for refresh. Addresses (A6— All) 
must have a stable address during the refresh cycle. 
Any address is satisfactory as long as the address set-up 
and hold times are met. The chip select input can be 
either high or low for refresh . 

The MM4280 has been designed with minimum produc- 
tion costs as a prime criterion. It is fabricated using 
N-channel silicon gate MOS technology, which is an ideal 
choice for high density integrated circuits. The MM4280 
uses a single transistor ceil to minimize the device area. 


The single device cell, along with unique design features 
In the on-chip peripheral circuits, yields a high perfor- 
mance memory device. 


features 

■ Extended temperature range: — 55°C to +85°C 

■ Organization: 4096 x 1 

■ Access time 270 ns maximum 

■ Cycle time 470 ns minimum 

■ Easy system Interface 

• One high voltage Input— chip enable 

• TTL compatible— all other Inputs and outputs 

■ Address registers on-chip 

■ TRI-STATE® output 

■ Simple read-mod If y -write operation 

■ Industry standard pin configuration 



block diagram 


connection diagram 



Vooim - ■ — ■■■ ♦12V 

Vss<22) — — OV 

Vgg(1) - - -SV 

VCC 111) — +5V 

Memory Inverts From Data In to Data Out 


Pin Numbers 


AO- All 

Address Inputs * 

vbb 

Power i-5V) 

CE 

Chip Enable 

Vcc 

Power (+5V) 


Chip Select 

Vdd 

Power (+12V) 

Din 

Data Input 

Vss 

Ground 

DOUT 

Data Output 

WE 

Write Enable 

NC 

Not Connected 




* Refresh Address AO— A5 


Dual-ln-Line Package 



logic symbol 


... 

AO 

... 

A1 


A2 


A3 


D|N 

— 

A4 

— 

AS 

— 

AO 

... 

A7 

— 

A8 **00T 


A9 

— 

A10 


All 


CS CE WE 


m 
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MM4280 4096-bit dynamic random access read/write memory 
with extended temperature range 





absolute maximum ratings (Note!) 


Operating Temperature Range 
Storage Temperature 
Voltage on any Pin Relative to VgB 
(Vss-Vbb>4J5V) 

Power Dissipation 


-66“C to +86“C 
to +150®C 
-0-3V to+20V 


dc electrical characteristics 

Ta - -55“C to +85°C. Vdd = 12V ±5%, Vcc = 5V ±5%. Vbb (Note 2) = -5V ±10%, Vss = OV, unless otherwise noted. 



PARAMETER 

CONDITIONS 

*LI 

Input Load Current 

V|N = OV to V|H max, (All Inputs 

Except CE) 

*LC 

Input Load Current 

V|N “ OV to V|HC ^8^ 

IIlqI 

Output Leakage Current Up For 
High impedance State 

CE = V|LC or V|H, Vq = OV to 5.25V 

>DD1 

Vqd Supply Current During 

CE "OFF" 

CE = ~1Vto0.6V, (Note4) 

■dD2 

VpD Supply Current During 
CE"ON" 

CE = V|HC,Ta = 25''C 

iddavi 

Average Vpp Current 

Cycle Time = 470 ns, tpE “ 300 ns 

'CCI 

Vpc Supply Current During 

CE "OFF" 

CE * VrLC or CS - V|H (Note 5) 

>BB 

Vbb Supply Current Average 


V|L 

Input Low Voltage 

t j * 20 ns 

V|H 

Input High Voltage 


V|LC 

CE Input Low Voltage 


V|HC 

CE Input High Voltage 


VoL 

Output Low Voltage 

IOL“2mA 

VOH . 

Output High Voltage 

lOH ^ mA 



Note t : '"Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: All voltages referenced to Vgg arid Vbb ^ applied, before and removed after other supply voltages. 

Note 3: Typical values jare for T/^ » 25° C and nominal power supply voltages. 

Note 4: The Iqq and Iqc currents flow to Vss- The Ibb current is the sum of all leakage currents. 

Note 5: During CE "ON" Vqc supply current is dependent on output loading, V^c ‘S connected to output buffer only. 

ac electrical characteristics ta = “55°c to +85 ^c,vdd= ‘*2V ± 5%, vcc = 5v ±5%, VBB = ~5v±to% 


PARAMETER 


CONDITIONS 


READ, WRITE, READ/MODIFY/WRITE, AND REFRESH CYCLE 


tREF 

Time Between Refresh 


tAC 

\ 

Address to CE Set-Up Time 

tAC ‘s Measured From End of Address Transition 

tAH- 

Address Hold Time ^ . 


tcc 

CE "OFE" Time 


tT 

CE Transition Time 


tCF 

CE "OFF" to Output High 
Impedance State 



READ CYCLE 



1 

ms 


ns 


ns 


ns 

40 

ns 


ns 



ns 

3000 

ns 

250 

ns 

270 

ns 


ns 


'' ns 
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ac electrical characteristics (continued) 



PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

WRJTE CYCLE 

tCY 

Cycle Time 


470 



ns 

tCE 

CE Time 


300 


3000 

ns 

tw 

WEtoCE 'WF" 


150 



ns 

tew 

CE to WE 

tj = 20 ns 

130 



ns 

tD 

Djivi to CE Set-Up 


150 



ns 

tOH 

D|N Hold Time 


0 



ns 

tWP 

WE Pulse Width 

■ 

50 



ns 


aC electrical characteristics (Continued) Ta = -55°C to +85 °C,Vdd = 12V ±5V ±5%,Vbb = -5V ±10% 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

READ/MODIFY/WRITE CYCLE 






fRWC Read/Modify /Write (RMW) 
Cycle Time 

fCRW CE Width During RMW 

twe ^ to CE "ON" 

tw WE to CE "OFF" 

twp WE Pulse Width 

tD D||\| to CE Set-Up 

tDH Din Hold Time 

tcO CE to Output belay 

two WE to DquT Invalid 

tACC Access Time 

tj = 20 ns, CloAD “ 50 pF, Load = 1 TTLGate, 

Ref = 2V, tACC = tAC + tco + 1 tr 

590 

420 

0 

150 

50 

150 

0 

0 


3000 

250 

270 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

CAPACITANCE (Note 1) Ta = 25°C 






Cad Address Capacitance, CS 

< 

z 

< 


2 

6 

pF 

CcE CE Capacitance 

V|N = VsS 


15 

25 

pF 

COUT Data Output Capacitance 

VOUT = OV 


5 

10 

«PF 

C|N D|n and WE Capacitance 

58 

> 

It 

Z 

> 


4 

6 

pF 


Note 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = lAt/AV with the current 
equal to a constant 20 mA. 
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MOS RAMS 


MM5270 TRI-SHARE^'' 4096-bit fully decoded 
dynamic random access read/write memory 

general description 


The MM 5270 is a 4096-bit dynamic random access 
memory with TRI-SHARE. Because of this unique 
design feature. National is able to package a 4k device 
in an 18-pin dual-in-line package. The device is manu- 
factured using N-channel silicon gate technology with a 
single transistor cell which provides higher density on a 
monolithic chip and thus lower cost. 

The TRI-SHARE Port (TSP) is a multifunction Input 
that, along with a common Input/output, allows National 
to manufacture an 18-pin version of a 4k RAM. The 
functions controlled by the TSP are read/write, Vcc, 
and logical chip select. In order to understand how the 
TSP works, consider the timing diagrams. The state of 
the TSP at the leading edge of the chip enable clock 
determines whether the device is selected. If it is at a 
TTL high level, the chip is selected and the device goes 
into a read mod^ after chip enable goes high. This high 
level also performs a Vcc function in that It enables 
a reference voltage for a TTL high output. The supply 
for the output buffer is Vqq, not the TRI-SHARE Port; 
thus, no special driver is required. In order to perform a 

block and connection diagrams 


write, the TSP must be pulsed low after the minirhum 
hold time and the appropriate data placed on the I/O. 
When the MM5270 goes into write, the output circuit is 
disabled. If the TSP is low at the start of the cycle, the 
memory is not selected but it will be refreshed if the chip 
enable clock is pulsed. 


features 

■ 4096 X 1 bit organization 

■ Access time 200 ns maximum 

■ Cycle time 400 ns minimum 

■ TRI-SHARE port 

■ High memory density- 18-pln package 

■ TTL compatible inputs (except chip enable) 

■ TRI-STATE® common Input/output 

■ Registers on chip for addresses and chip select 

■ Two power supplies, + 12V, -5 V 

■ Simple read-mod If y-write operation 


T 

COLUMN DECODER (1:64) 

SENSE AMPLIFIERS (64) 

1 


o 

Ul 

MEMORY 

O 

ARRAY 

uu 

4096 BITS 

a 




o 

a: 



Dual-In-Line Package 


CHIP 

CMABI C AK Ad 



Vb 8 A9 AIO Ail TSP 1/0 AO A1 A2 
TOP VIEW 

Order Number MM5270D 
See Package 4 


AO- A 11 

Address Inputs* 

< 

CD 

CD 

Power {-5V) 

CE 

Chip Enable 

Vdd 

Power (+12V) 

TSP 

TRI-SHARE Port 

Vss 

Ground 

I/O 

D}n/C)out 




’Refresh Addess AO— A5 
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absolute maximum ratihgs (Notei) 

operating Temperature Range 0°C to +70°C 

Storage Temperature -65°C to +150°C 

All Input or Output Voltages with Respect -0.3V to +25V 

to the Most Negative Supply Voltage, Vbb 

Supply Voltages Vqq and Vss with 1 -0.3V to +20V 

Respect to Vbb 

Power Dissipation 1.0W 

dc electrical characteristics 

Ta = 0°c to +70°C, Vdd = +12V ±5%, Vge (Note 2) = -5V ±5%, Vgs = OV, unless otherwise noted 

SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP (3) 

MAX 

UNITS 

iu 

Input Load Current 

V,N = OV to V,H max, (All Inputs 


0.01 

10 

/uA 



Except CE) 





, *LC 

Input Load Current 

V,N = OV to V,Hc max 


0.01 

10 

ma 

•lo 

Output Leakage Current Up 

CE = V,Lc. Vq =0V to 5.25V 


0.01 

10 

HA 


For High Impedance State 






•ddi 

Vqq Supply Current During 

CE=-1Vto +0.6V, (Note 4) 


110 


UiA 


CE “OFF" 






•dD2 

Vqq Supply Current During 

CE = V,„c,T;, = 25®C 


20 


mA 


CE "ON" 






•dD AVI 

Average Vqq Current 

Ta = 25°C, Cycle Time = 400 ns, tQg = 230 ns 

- 

35 


mA 

•do AV2 

Average Vqq Current 

, Ta = 25®C, Cycle Time = 1000 ns, tcE ~ 230 ns 


15 


mA 

•bb 

Vbb Supply Current Average 



5 

100 

^A 

V,L 

Input Low Voltage 

tx = 20 ns, (Figure 4) , 

-1.0 


0.6 ] 

V 

V|H 

Input High Voltage 


2.4 


^ Vcc+1 

V 

ViLC 

CE Input Low Voltage 


-1.0 


1.0 

V 

0 

1 

> 

CE Input High Voltage 


Vdd-1 ' 


Vdd + 1 

V 

< 

o 

r 

Output Low Voltage 

•Iqi_ “ 2.0 mA 

0.0 


0.45 

V 

VoH 

Output High Voltage 

Iq(_) ~ — 2.0 mA 

2.4 



V 


Note 1: “Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for “Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: The only requirement for the sequence of applying voltage to the device is that Vqq or Vss should never be 0.3V more negative than 

Vbb- 

Note 3; Typical values are for T/^ = 25® C and nominal power supply voltages. 

Note 4: The Iqd current is to Vss- The Iqb current is the sum of all leakage currents. 

ac electrical characteristics = o°c to + 70 °c, Vdd = i2v ±5%, Vbb = - 5 V ±5% 


SYMBOL I PARAMETER 


READ, WRITE, READ/MODIFY/WRITE, AND REFRESH CYCLE 


CONDITIONS 


Iref 

Time Between Refresh 

Iac 

Address to CE Set-Up Time 

Iah 

Address Hold Time 

^cc 

CE “OFF" Time 

tT 

<CE Transition Time 

ICF 

CE “OFF" to Output High 
Impedance State 

' txc 

TRI-SHARE Port to CE Set-Up 
Time 

tTH 

tri-share Port Hold Time 

READ CYCLE 

tcY ' 

Cycle Time 

^CE 

CE "ON" Time 

tco 

CE Output Delay 

Iacc 

Address to Output Access 

txL 

CE to TSP 


AC is Measured From End of Address Transition 

0 


50 


130 


10 


0 


0 


50 


tx = 20 ns 

Cload ~ 50 pF, Load = One TTL Gate 
Ref 1 = 2.pV, Ref 0 = 0.8V 
^ACC “ ^AC T ^CO 




ns 

3000 

ns 

180 

ns 

200 

ns 


ns 
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ac electrical characteristics (con"t) = o°c to +70°c, Vqd * i2v ±5%, Voo = -sv ±5% 


PARAMETER 


CONDITIONS 


MIN TYP MAX UNITS 


^CY 

Cycle Time 


400 

tcE 

CE "ON" Time 


230 

^Wl 

TSP to CE "OFF" 


150 

tew 

CE to TSP 

tj = 20 ns 


to 

D|n to CE "OFF" 

\ 

150 

toH 

D|m Hold Time 

- 

0 

twp 

TSP Pulse Width 

/ ' ‘ • ' ' 

50 




ac electrical characteristics (con t) =o°cto+7o''c, Vdd = i2v±5%, Vrb =-5v±5% 


PARAMETER 


CONDITIONS 




READ/MODIFY/WRITE CYCLE 




tRvvC 

Read Modify Write (RMW) 

Cycle Time 


580 

tcRW 

CE Width During RMW 


410 

twe 

TSP to CE "ON" 

tj = 20 ns 

0 

tw2 

TSPtoCE "OFF" 

Cload = 50 pF, Load = One TTL Gate 

200 

twp 

TSP Pulse Width 

Ref 1 - 2.0V, Ref 0 = 0.8V 

50 

to 

Djfvj to CE "OFF" 

tACC ~ tAC + tco + tj 

150 

tpH 

D,n Hold Time 


0 

tco 

CE to Output Delay 


- 

tACC 

Access Time 



two 

TSP to Output High Impedance 



tM 

Modify Time 


0 




CAPACITANCE Note 1) 




Cad 

Address Capacitance, CS 

> 

II 

2 

> 

CcE 

CE Capacitance 

> 

II 

2 

> 

C|/o 

Data I/O Capacitance 

VouT = 0V 

CiN 

TSP Capacitance 

Y|n ~ Vss 
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MM5270A TRI-SHARE^*^ 4096-bit fully decoded 
dynamic random access read/write memory 


general description 

The MM5270A is a 4096-blt dynamic random access 
merriory with TRI-SHARE. Because of this unique 
design feature, National is able to package a 4k device 
in an 18-pin dual-in-line package. The device is manu- 
factured using N-channel silicon gate technology with a 
single transistor cell which provides higher density on a 
monolithic chip and thus lower cost. 

The TRI-SHARE Port (TSP) is a multifunction input 
that, along with a common input/output, allows National 
to manufacture an 18-pln version of a 4k RAM. The 
functions controlled by the TSP are read/write, Vcc» 
and logical chip select. In order to understand how the 
TSP works, consider the timing diagrams. The state of 
the TSP at the leading edge of the chip enable clock 
determines whether the device is selected. If it is at a 
TTL high level, the chip is selected and the device goes 
Into a read mode after chip enable goes high. This high 
level also enables a reference voltage for a TTL high 
output. The supply for the output buffer is Vqq, not 
the TRI-SHARE Port; thus, no special driver is required. 
In order to perform a write, the TSP must be pulsed low 
after the minim^ hold time and the appropriate data 
placed on the I/O. When the MM5270A goes into write, 
the output circuit is disabled. If the TSP is low at the 


start of the cycle, the memory Is not selected, but it 
will be refreshed if the chip enable clock is pulsed. 

The RAM must be refreshed every 2 ms. This can be 
accomplished by performing a cycle at each of the 64 
row addresses (A0--A5). 

Addresses {A6~A11) must have a stable address during 
the refresh cycle. Any address is satisfactory as long as 
the address set-up and hold times are met. The chip 
select input can be either high or low for refresh. 

features 

■ 4096 X 1 bit organization 

■ Acces^ time— 150 ns max 

■ Cycle time— 300 ns min 

■ TRI-SHARE port 

■ High memory density— 1 8-pin package 

■ TTL compatible inputs (except chip enable) 

■ TRI-STATE® common input/output 

■ Registers on chip for addresses and chip select 

■ Two power supplies, +12V, ~5V 

■ Sirnple read-mod if y -write operation 



block diagram 


connection diagram 



Voo (MJ — — +12V 
Vss (m OV 

v„ (1) — -5V 


Pin Names 


*A0-A11 

Address inputs 

VbB 

Power (-5V) 

CE 

Chip Enable 

Vqd 

Power (+12V) 

TSP 

TRI-SHARE Port 

Vss 

Ground 

I/O 

D|n/^^OUT 




* Row address AO— A5 


Dual-In-Line Package 



/ 
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MM5270A TRI-SHARE^'' 4096<bit fully decoded 
dynamic random access read/write memory 





0 Cto +70 C 
-65°C to+150°C 
-0.3V to +20V 


absolute maximum ratings 

Operating Temperature Range 
Storage Temperature 
Voltage on Any Pin Relative to Vbb 
(Vss = Vbb>4.5V) 

Power Dissipation / 

Lead Temperature {Soldering, 10 seconds) 


dc electrical characteristics 

Ta ' 0°C to +70°c, Vdd = +12V ±5%, Vbb (Note 2) = -5V ±5%, Vgs = OV, unless otherwise noted 


SYMBOL PARAMETER 


II.! Input Load Current 

l^c Input Load Current 

iIloI Output Leakage Current Up 

For High impedance State 

•ddi Vqq Supply Current During 

CE"OFF" 

I 0 O 2 Vdd Supply Current During 

CE "ON" ' 

•dd AVI Average Vqd Current 

•do AV2 Average Voc> Current 

Ibb Vbb Supply Current Average 

V,L Input Low Voltage 

V|H Input High Voltage 

V|Lc CE Input Low Voltage 

V|Hc CE Input High Voltage 

VoL Output Low Voltage 

Vqh Output High Voltage 


CONDITIONS 


V|M = OV to V|H rh3x, (All Inputs 
Except CE) 

V,Nj = OV to V|Hc 
‘ CE = y,Lc. Vo = OV to 5.25V 

CE =-1Vto+0.6V, (Note4) 

CE- V,hc,Ta = 25°C 

= 25°C, Cycle Time = 400 ns, tcE = 160 ns 
= 25°C, Cycle Time = 1000 ns, tcE ~ 160 hs 

tj = 20 ns, (Figure 4) 


Iql ~ 2.0 mA 
Iqh ~ —2.0 mA 



Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meartt to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: All voltages referenced to Vss- Vbb oiust be applied before and removed after other supply voltages. 

Note 3; Typical values are for T^ = 25°C and nominal power supply vpltages. 

Note 4; The Iqq current is to Vss- The Ibb current is the sum of all leakage currents. 

ac electrical characteristics Ta = o°c to +70 °c,Vdd= 12V ±5%, Vbb =-5v ±5% 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

READ, WRITE, READ/MODIFY/WRITE, AND REFRESH CYCLE 

fREF 

Time Between Refresh i 



tAC 

Address to CE Set-Up Time 

tAC is Measured From End of Address Transition 

0 

tAH 

Address Hold Time 


40 

tec 

CE "OFF" Time 


100 

tj 

CE Transition Time 


10 

tcF 

CE "OFF" to Output High 
Impedance State 


0 

Itc 

TRI-SHARE Port to CE Set-Up 
Time 

/ 

0 

tTH 

TRI-SHARE Port Hold Time 


40 

READ CYCLE 

fCY 

^CE 

fco 

tACC 

Cycle Time 

CE "ON" Time 

CE Output Delay 

Address to Output Access 

CEtoTSP 

tr * 20 ns 

Cload ~ 50 pF, Load = One TTL Gate 

Ref 1 = 2.0V, Ref 0 = 0.8V 

tACC “ 1 AC fcO fj 

300 

160 

0 



2 

ms 


ns 


ns 


ns 

40 

ns 


ns 


ns 


ns 




ns 

3000 

ns 

130 

ns 

150 

ns 


ns 
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ac electrical characteristics (con't) = o°cto+7o°c, Voo = i2v±5%, v 

bb=-5V±5% 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

WRITE CYCLE 

tcY 

Cycle Time 


300 



ns 

fCE 

CE "ON" Time 


160 


3000 

ns 

twi 

TSP to CE "OFF" 


80 



ns 

tew 

CE to TSP 

t-j- ~ 20 ns 



75 

ns 

to 

0|{sj to CE OFF 


80 



ns 

tOH 

D|{sj Hold Time 


0 



ns 

twp 

TSP Piklse Width 


50 



ns 


ac electrical characteristics (con't) = o°c to +7o''c, Voo = i2v ±5%, Vbb = -5V ±5% 


SYMBOL 

PARAMETER | 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

READ/MOOIFY/WRITE CYCLE 

tRWC 

Read Modify Write (RMW) 

Cycle Time 


400 



ns 

tCRW 

CE Width During RMW 


260 


3000 

ns 

twe 

TSP to CE "ON" 

tf ~ 20 ns 

0 



ns 

tw2 

TSP to CE "OFF" 

Cload = 50 pF, Load = One TTL Gate 

120 



ns 

twp 

TSP Pulse Width 

Ref 1 - 2.0V, Ref 0 = 0.8V 

50 



ns 

to 

Diiv} to CE "OFF" 

tACC “ t^c + tco tr 

80 



ns 

tOH 

D|n Hold Time 


0 



• ns 

tco 

CE to Output Delay 




130 

ns 

tACC 

Access Time 




150 

ns 

two 

TSP to Output High Impedance 




40 

ns 

tM 

Modify Time 


0 



ns 


CAPACITANCE (Note 1) 


Cad 

Address Capacitance, CS 

< 

z 

II 

< 


2 

■■■ 

pF 

CcE 

CE Capacitance 

V.N = Vss 


15 


pF 

C|/0 

Data I/O Capacitance 

VouT = OV 


8 


pF 

C|N 

TSP Capacitance 

V|N ~ Vss 


5 

IHi 

pF 


Note 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C == lAt/AV with the current 
equal to a constant 20 m A. ^ / 
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MOS RAMs 


MM5270-5 TRI-SHARE™4096-bit random access read/write memory 


general description 

The MM5270-5 is a slower speed version Qf National's 
MM5270 dynamic RAM. Please refer to the MM5270 
specification for pin configuration, block diagram and 
switching time waveforms. ‘ 


features 

■ Access time—270 ns 

■ Cycle time— 470 ns 


absolute maximum ratings (Notei) 


Operating Temperature Range , 

Storage Temperature 

All Input or Output Voltages with Respect 
to the Most Negative Supply Voltage, Vbb 
S upply Voltages Vqq and Vss with 

Respect to Vbb 

Power Dissipation 


O^Cto +70°C 
-65°Cto +150°C 
-0.3V to +25V 

-0.3V to +20V 

1.0W 


Order Number MM5270D-5 
See Package 4 


dc electrical characteristics 

s 0°C to +70°C, Vdd = +1 2V ±5%, Vge (Note 2) = -5V +5%, Vgs = OV, unless otherwise noted 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP (3) 

MAX 

UNITS 


Input Load Current 

V,M = OV to V|H max, (AH Inputs 

Except CE) 


0.01 

10 

(jiA 

•lc 

Input Load Current 

V||sj = OV to V|nc max 


0.01 

. 10 

pA 

iIloI 

. Output Leakage Current Up 

For High Impedance State 

CE = ViLc. Vo =0V to 5.25V 

/ 


0.01 

10 

^ ma 

loDI 

Vdd Supply Current During 
CE"OFF" 

CE = -lVto+0.6V, (Note4) 


110 


iuA 

IdD2 

Vdd Supply Current During 

CE "ON" 

CE=-,V|hc.Ta ‘25°C 


20 


mA 

Ido AVI 

Average Vdd Current 

= 25 C, Cycle Time - 470 ns, tcE = 300 ns 


35 


mA 

IpO AV2 

Average Vqd Current 

Ta = 25''C, Cycle,Time = 1000 ns, tcE = 300 ns 


15 


mA 

Ibb 

Vgg Supply^ Current Average^ 



i5 

100 

pA 

V,L 

Input Low Voltage 

c 

II 

1- 

-1.0 


0.6 

V 

V.H 

Input High Voltage 


2.4 


< 

o 

o 

+ 

V , 

V.LC 

CE Input Low Voltage 


-1.0 


1.0 

V 

V.HC 

/ CE Input High Voltage 


Vdd — 1 


Vdd-^1 

V 

VoL 

Output Low Voltage 

Iqe — 2.0 mA 

0.0 


0.45 

V 

VoH 

Output High Voltage 

Iqei ~ — 2.0 mA 

2.4 



V 


Note 1: "Absolute Maximum Ratingis" are those values beyond which the safety of the device cannot be guaranteed. Ejxcept for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: The only requirement for the sequence of applying voltage to the device is that Vqq or V 33 I should never be 0.3V more negative than 

Vbb- 

Note 3: Typical values are for Ta = 25° C and nominal power supply voltages. 

Note 4; The Iqq current is to Vs 3 . The Iqb current is the sum of all leakage currents. 




oi 

N) 
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ac electrical characteristics 






/ > 

Ta = O^C to +70‘’C. Vdo * 12V ±5%, Vbb ' 

±5% 





1 SYMBOL 

PARAMEtER 

CONDITIONS 

MIN 



TYP 

MAX 

UNITS 

READ. WRITE, READ/MOOIFY/WRITE, AND REFRESH CYCLE 

tREF 

Time Between Refresh 




2 

ms 

tAC 

Address to CE Set-Up Time 

tAc is Measured From End of Address Transition 

0 



ns 

tAH 

Address Hold Time 


50 



ns 

tec 

CE **OFF" Time 


130 



ns 

tj 

CE Transition Time 


10 


40 

ns 

tcF 

CE *'OFF'* to Output High 
Impedance State 


0 



ns 

tTC 

TRI-SHARE Port to CE Set-Up 

Time 


0 



-ns 

tTH 

TRI-SHARE Port Hold Time 


80 



ns 

1 READ CYCLE 

tcY 

Cycle Time 

tx = 20 ns 

470 



ns 

tcE 

CE ''ON" Time 

Cload * 50 pF, Load ® One TTL Gate 

300 


3000 

ns 

tco 

CE Output Delay 



250 

ns 

Ref 1 * 2.0V, Ref 0 * 0.8V 

tACC 

Address to Output Access 



270 

ns 



f ACC * f AC fco “*■ fr 





trt 

CE to TSP 


0 



ns 

1 WRITE CYCLE 






tcY 

Cycle Time 


470 



ns 

tcE 

CE "ON" Time 


300 


3000 

ns 

twi 

TSP to CE "OFF" 


150 



ns 

tew 

CE to TSP 

tx = 20 ns 



115 

ns 

to 

0|(s| to CE OFF 


150 



ns 

toH 

D|f^ Hold Time 


0 



ns 

twP 

TSP Pulse Width 


50 



ns 

1 READ/MODIFY/WRITE CYCLE 

Irwc 

Read Modify Write (RMW) 

Cycle Time 


650 



ns 

tCRW 

CE Width During RMW 


480 


3000 

ns 

twe 

TSP to CE "ON" 

tj = 20 ns 

0 



ns 

tw2 

TSP to CE “OFF" 

Cload 50 pF, Load = One TTL Gate 

200 



ns 

twp 

TSP Pulse Width 

Ref 1 - 2.0V. Ref 0 = 0.8V 

50 



ns 

to 

D|nj to CE "OFF" 

tACC “ tAC tco + tx 

150 



ns 

toH 

D,m Hold Time 


0 



ns 

tco 

CE to Output Delay 




180 

ns 

tACC 

Access Time 




270 

ns 

two 

TSP to Output High Impedance 




250 

ns 

tM 

Modify Time 


0 



ns 

CAPACITANCE (Note 1) 

Cad 

Address Capacitance , CS 

< 

z 

II 

< 


2 


pF 

CcE 

CE Capacitance 

> 

II 

z 

> 


15 


pF 

C|/o 

Data I/O Capacitance 

VouT = OV 


8 


pF 

C|N 

TSP Capacitance ^ 

V|N Vss 


5 


pF 

Not* 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = lAt/AV with the current equal to a 

constant 20 mA. 
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MOS RAMS 

Advance Information 


MM5271 TRi-SHARE™4096-bit fully TTL compatible 
dynamic random access read/write memory 


general description 

The MM5271 is a fully TTL compatible 4096-bit dynamic 
random access memory with TRI-SHARE. Because of 
this unique design feature, National Is able to house a 
4k device In an 18-pih dual-in-line package. The device 
is manufactured lislng N-channel silicon gate technology 
with a single transistor cell which provides higher density 
on a monolithic chip and thus lower cost. 

The TRI-SHARE Port (TSP) is a multifunction Input 
that, along with a common Input/output, allows National 
to manufacture an 18-pin version of a 4k RAM. The 
functions controlled by the TSP are read/write, Vqc» 
and logical chip select. In order to understand how the 
TSP works, consider the timing diagrams. The state of 
the TSP at the leading edge of the chip enable clock 
determines whether the device is selected. If It is at a 
TTL high level, the chip is selected and the device goes 
into a read mode after chip enable goes high. This high 
level also controls the Vcc function In that it enables 
a reference voltage for a TTL high output. The supply 
for the Output buffer is Vqq, not the TRI-SHARE Port; 
thus, no special driver is required. In order to perform a 


block and connection diagrams 



write, the TSP must be pulsed low after the minimum 
hold time and the appropriate data placed on the I/O. 
When the MM5271 goes into write, the output circuit Is 
disabled. If the TSP is low at the start of the cycle, the 
memory Is not selected but It will be refreshed whep the 
chip enable clock is pulsed. 


features 

■ 4096 X 1 bit organization 

■ Access time 250 ns maximum 

■ Cycle time 400 ns minimum 

■ TRI-SHARE port * 

■ High memory density— 18-pln package 

■ TTL compatible inputs 

■ TRI-STATE® common input/output 

■ Registers on chip for addresses and chip select 

■ Two power supplies, +12V, -5V 

■ Simple read-modify-write operation 


Dual-in-Line Package 
Chi? 

ENABLE AS 








AID ATI TSP I/O AO 


Order Number MM5271D 
See Package 4 


AO-All 

Address Inputs* 

< 

CD 

00 

Power (-5V) 

CE 

Chip Enable 

Vdd 

Power (+12V) 

TSP 

TRI-SHARE Port 

Vss 

Ground 

I/O 

Oin/Oout 




‘Refresh Addess AO— A5 



National Semiconductor 







f: 

CM 

lO 

s 

s 


absolute maximum ratings (Note i) 

Operating Temperature Range 
Storage Temperature 

All Input or Output Voltages with Respect 
to the Most Negative Supply Voltage, Vqq 
Supply Voltages Vqo and Vss with 
Respect to Vbb 
P ower Dissipation 


O^Cto +70°C 
-65°C to +150“C 
-0.3V to +25V 

-0.3V to +20V 

1.0W 


dc electrical characteristics 

Ta = 0°C to +70‘’C, Vdd = +12V ±5%, Vbb (Note 2) = -5V ±5%, Vgs = OV, unless otherwise noted 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP (3) 

MAX 

UNITS 

It. 

Input Load Current 

V,^, = OV to V,H max . 


0.01 

10 

/iA 

iltol 

Output Leakage Current Up 

For High Impedance State 

^ = V,„.Vo =0Vto5.25V 


0.01 

10 

pA 

IpDI 

Vpo Supply Current During 
^ "OFF" 

Cl = V,„.|Note4| 


1 


mA 

Id02 

VpD Supply Current During 
^ "ON" 

CE = V,l,Ta=25"C 


20 


mA 

IqD AVI 

Average Vpp Current 

T^ = 25°C, Cycle Time = 400 ns, tpe * 240 ns 


35 


mA 

•OD AV2 

Average Vpp Current 

Ta * 25°C, Cycle Time = 1000 ns, tpe = 240 ns 


15 


mA 

lee 

Vbb Supply Current Average 



5 

100 


V,L 

Input Low Voltage 

tj ^ ^Q ns, (Ffgure4) 

-1.0 


0.6 

V 

V,„ . 

Input High Voltage 


2.4 


Vcc + 1 

V 

VoL 

Output Low Voltage 

IpL “ ^'0 mA 

0.0 


0.45 

V 

VoH 

Output High Voltage 

IpH ~ — ‘2.0 mA' 

2.4 



V 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: The only requirement for the sequence of applying voltage to the device is that Vqq or Vss should never be 0.3V more negative than 

Vbb- 

Note 3: Typical values are for Ta ^ 2S°C and nominal power supply voltages. 

Note 4; The Iqd current is to Vss- current is the sum of all leakage currents. 


ac electrical characteristics Ta = o“c to -i- 70 ‘’c, Voo = i2v ± 5 %, Vbb = -sv ± 5 % 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

READ, WRITE, REAO/MODIFY/WRITE, AND REFRESH CYCLE 

Iref 

Time Between Refresh 




2 

ms 

tAC 

Address to CE Set-Up Time 

Iac 'S MeasuredFrom End of Address Transition 

0 



ns 

, Uh 

Address Hold Time 


100 



IJS 

*cc 

^ "OFF" Time 


140 



ns 

tT 

CE Transition Time 




40 

ns 

tcF 

CE "OFF" to Output High 

, 

50 



ns 


Impedance State 






trc 

TRI-SHARE Port to ^ Set-Up 
Time 


0 



-ns 

tTH 

TRI-SHARE Port Hold Time 


100 



ns 

READ CYCLE 

tcY 

Cycle Time 

tx = 10 ns 

400 



ns 

tCE 

CE "ON" Time 

Cloao * 50 pF, Load = One TTL Gate 

240 


3000 

ns 





fco 

CE Output Delay 



250 

ris 

Ref 1 * 2.0V, Ref 0 = 0.8V 

^ACC 

Address. to Output Access 



250 

ns 

txL 

CEtoTSP 

f ACC “ ^AC ^CO 

0 



ns 
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ac electrical characteristics (con't) Ta = o°cto + 7 o°c, Vdd = i 2 v ± 5 %, Vbb = - 5 v ± 5 % 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

WRITE CYCLE 

tcY 

Cycle Time 


400 

' tcE 

CE "ON" Time 


240 

twi 

TSP to GE "OFF" 

t 

100 

tcvy 

CEtoTSP 

tj = 10 ns, (Note 4) 


to 

D{isj to CE “OFF" 


70 

tOH 

D|m Hold Time 


50 

i twp 

TSP Pulse Width 


50 


TYP MAX UNITS 



ac electrical characteristics (con't) Ta =o°cto+ 7 o°c, Vod = i 2 v± 5 %,Vbb =- 5 V± 5 % 


SYMBOL 

PARAMETER 

-CONDITIONS 

READ/MODIFY/WRITE CYCLE 

■^RWC 

Read Modify Write (RMW) 

Cycle Time 


tcRW 

CE Width During RMW 

t j = 10 ns 

^W2 

TSP to cl "OFF" 

Cload “ 50 pF, Load = One TTL Gate 

twp 

TSP Pulse Width 

Ref 1 - 2.0V, Ref 0 = 0.8V 

to 

D,m to CE "OFF" 

0 

0 

0 

< 

II 

u 

0 

< 

tpH 

Hold Time 

1 

tco 

CE to Output Delay 


tACC 

Access Time 


two 

TSP to Output High Impedance 


tfy/l 

Modify Time 


CAPACITANCE (Note 1) 

Cad 

Address Capacitance , CS 

Yin ' Yc,s 

Cce 

CE Capacitance 

< 

z 

II 

< 

C|/o 

Data I/O Capacitance 

VouT = 0V 


TSP Capacitance 

Yin Vss 



Note 1: Capacitartce measured with Boonton Meter or effective capacitance calcolatwi from the equation C ~ lAt/AV with the current equal to a 
constant 20 mA. 
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MOS RAMs 


IVIM5280 4096-bit dynamic random access memory 
general description 


NationaKs MM5280 is a 4096 word by 1 bit dynamic 
RAM. It incorporates the latest memory design features 
and can be used in a wide variety of applications, from 
those which require very high speed to ones where low 
cost and large bit capacity are the prime criteria. 

The MM528Q must be refreshed every 2 ms. This can be 
accomplished by performing a read cycle at each of the 
64 row addresses (AO— A5). The chip select Input can 
be eltheif high or low for refresh. 

The MM5280 has been designed vvith minimum produc- 
tion costs as a prime criterion. It is fabricated using 
N-channel silicon gate MOS technology, which is an Ideal 
choice for high density Integrated circuits. The MM5280 
uses a single transistor cell to minimize the device area. 
The single device cell, along with unique design features 

block and connection diagrams 


in the on-chip peripheral circuits, yields a high perfor- 
mance memory device. 


features 

■ Organization: 4096 X 1 

■ Access time 200 ns maximum 

■ Cycle time 400 ns minimum 

■ Easy system Interface 

• One high voltage input— chip enable 

• TTL compatible— all other inputs and output 

■ Address registers on-chip 

■ TRI-STATE® output 

■ Simple read-modify-write operation 

■ Industry standard pin configuration 



1 


COLUMN DECODER (1:64) 

J 


SENS.E AMPLIFIERS (64) 



2 

MEMORY 

O 

ARRAY 

o 

S 

ec 

4096 BITS 


Dual-1 n-Line Package 


Vss A8 A7 A6 Moo CE NC AS A4 A3 Wf 

122 Li Lo |l9 jl8 |l7 |l6 |l5 ]l4 Il3 |l2 


r Y r r r r i r r i" i" 

Vbb A9 aid All m 0,N OouT AO A1 A2 Vcc 


Order Number MM5280D 
See Package 5 


A0-A11 

Address Inputs* 

Vbb 

Power (— 5V) 

CE 

Chip Enable, 

< 

n 

o 

Power {+5V) 


Chip Select 

VpD 

Power {+12V) 

D|N 

Data Input 

Vss 

Ground 

C)oUT 

Data Output 

WE 

Write Enable 

NC 

Not Connected 



•Refresh Address AO— A5 
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absolute maximum ratings (Notei) 

Operating Temperature Range Oi“C to +70® C Supply Voltages Voq, VcQand Vss with -0.3 V to +20V 

Storage Temperature -65® C to +150° C Respect to Vg 3 

All Input or Output Vol^tages with Respect -0.3V to +25V Power Dissipation 1.25W 

to the Most Negative Supply Voltage, Vgg 

dc electrical characteristics 

Ta = 0°C to +70*^C Vqq = +12V ±5%, Vcc ® +5\/ ±5%, Vge (Note 2) = -5V ±5%, Vsg « OV, unless otherwise noted. 


SYMBOL 


•oD AVI 
•OD AV2 


PARAMETER 

^ Input Load Current 

Input Load Current 


CONDITIONS 

V,N * OV to V,H max, (All Inputs 
Except CE) 


Input Load Current V,m - OV to V,hc 

Output Leakage Current Up For CE = Vj^c CS = V|h, Vq * OV to 5.25V 
High Impedance State 


Vqo Supply Current During 
CE "OFF" 

Vop Supply Current During 
CE "ON" 

Average Vpp Current 
Average Vpp Current 

Vpc Supply Current During 
CE "OFF" 

Vge Supply Current Average 
Input Low Voltage 
Input High Voltage 
CE Input Low Voltage 
CE Input High Voltage 
Output Low Voltage 
Output High Voltage 


-IV to +6V. Note 4 


Cycle Time * 400 ns, tpE ® 230 ns 
Cycle Time = 1000 ns, tpE * 230 ns 


CE = V,Lc or CS * V,H,(Note 5) 


t-r = 20 ns (Figure 4) 


Iql * 2.0 mA 
Iqh ~ —"2.0 mA, 


TYP 

MAX 

UNITS 

0.01 

10 

pA 

0.01 

10 

juA 

0.01 

10 

ma 

110 


juA 

20 


mA 

35 


mA 

15 


mA 

0,01 

.10 

fiA 

5 

100 

pA 


0.6 

V 


Vcc+f 

V 


1.0 

V 


Vqp+I 

V 


0.45 

V 


< 

o 

o 

V 


Note 1 : "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating Tern- 
perature Range" they are not meant to imply that the devices diould be operated at these limits, The table of "Electrical Characteristics" provides 
conditions for actual device operation. 

Note 2: The only requirement for the sequence of applying voltage to the device Is that Vqq, V^C^ aod Vgg should never be 0.3V more negative 

than Vbb- 

Note 3: Typical values are for T/^ ~ 25° C and norninal power supply voltages. 

Note 4: The Iqq and Iqc currents flow to Vsg- The Ibb current is the sum of all leakage currents. 

Note 5: During CE "ON" V^c supply current is dependent on output loading, V^q is connected to output buffer only. 


ac electrical characteristics Ta = to +70®c, = i2v ±5%, Vcc == 5v ± 5 %, Vbb * “Sv ± 5 % 

SYMBOL I PARAMETER CONDITIONS MIN TYP MAX 

READ, WRITE, READ/MODIFY/WRITE, AND REFRESH CYCLE . ■ 

tRgF Time Between Refresh ' 2 


Time Between Refresh 




2 

Address to CE Set-Up Time 

tAC is Measured From End of Address Transition 

0 



Address Hold Time 


50 



CE "OFF" Time 


130 



CE Transition Time 


10 

' 

40 

CE "OFF" to Output High 
impedance State 


0 




READ CYCLE 


Cycle Time 
CE "ON" Time 
CE Output Delay 
Address to Output Access 
CEto\^ 
iAltoCE"ON" 


Cloao * 50 Load = 1 TTL Gate, Ref = 2.0V, 
Ucc ® Iac tco ^ 
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ac electrical characteristics (con't) 

Ta = 0°C to +70°C, Vdd = 12V ±5%, Vcc = 5V ±5%, Vge = “5% ± 


5% 


Cad 

CcE 

CouT 


Address Capacitance, CS 
CE Capacitance 
Data Output Capacitance 
D|n and WE Capacitance 


VjN ~ Vgs 
V,N = Vss 
VouT = OV 

Vim ~ Vqo 


2 

15 

5 

4 


ac electrical characteristics (con't) 

= 0'’C to +70°C, Vdd = 12V ±5%, Vcc = 5V ±5%, Vbb = “5% ±5% 


- 



SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

WRITE CYCLE 

Icy 

Cycle Time 


400 



ns 

^CE 

CE “ON^' Time 


230 

1 

J 

3000 

ns 

tyy, 

We to CE “OFF" 


150 


- 

ns 

^CW 

CE toV\^ 

tj = 20 ns 

100 



ns 


D|m to CE Set-Up 


150 



ns 

^DH 

D,m Hold Time 


0 



ns 

^WP 

m. Pulse Width 


50 



ns 



SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 


READ/MODIFY/WRITE CYCLE 


^RWC 

Read Modify Write (RMW) 


520 



ns 

o 


Cycle Time 






o 

3 

tCRW 

CE Width During RMW 


350 


3000 

ns 

"O 


We to CE “ON" 


0 



ns 

o 

i 

MtoCE“OFF“ 


150 



ns 

o 



tj = 20 ns, Cload “ 50 pF, Load = 1 TTL Gate, 





'E 

twp 

WE Pulse Width 

Ref = 2.0V, t^cc “ tAC tco "*■ 1 tj 

50 



ns 

0 


D|m to CE Set-Up 


150 



ns 

CO 

^DH 

D|m Hold Time 


0 



ns 

"c 5 

tco 

CE to Output Delay 




180 

ns 

c 

two 

WE to Dqut Invalid 


0 




\j 

tACC 

Access Time 




200 

ns 

CO 

CAPACITAK 

ICE (Note 1) 

Ta = 25°C 






PF 

pF 

pF 

pF 


Note 1: Capacitapce measured with Boonton Meter or effective capacitance calculated from the equation C = lAt/AV with the current 
equal to a constant 20 mA. 
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MM5280A 4096-bit dynamic random access memory 




MM5280A 4096-bit dynamic random access memory 
general description 


Nationai's MM5280A is a 4096 word by 1 bit dynamic 
RAM. incorporates the latest memory design features 
and can be used in a wide variety of applications, from 
those which require very high speed to ones where low 
cost and large bit capacity are the prime criteria. 

The RAM must be refreshed every 2 ms. Thjs can be 
accomplished by performing a cycle at each of the 64 
row addresses {AO— A5). 

Addresses (A6— All) must have a stable address during 
the refresh cycle. Any address is satisfactory as long as 
^he address set-up and hold times are met. The chip 
select input can be either high or low for refresh. 

The MM5280A has been designed with minimum produc- 
tion costs as a prime criterion. It is fabricated using 
N-channel silicon gate MOS technology, which is an ideal 
choice for high density integrated circuits. The MM5280A 


uses a single transistor celt to minimize the device area. 
The single device cell, along with unique design features 
in the on-chip peripheral circuits, yields a high perfor- 
mance memory device. 


features 

■ Organization: 4096 x 1 

■ Access time— 150 ns max 

■ Cycle time— 300 ns min 

■ Easy system interface 

• One high voltage input— chip enable 

• TTL compatible— all other inputs and output 

■ Address registers on-chip 

■ TRI-STATE® output 

■ Simple read-modify-write operation 

■ Industry standard pin configuration 


block diagram 


connection diagram 


Duai-ln-tine Package 



• ♦12V 


Voo (ID - 
V»(2a — flV 

VmCI) -SV 

Vcc (11) — ♦SV 

Memory inverts from Data In to Data Out. 


Pin Names 



logic symbol 


*A0-A11 

Address Inputs 

ffl 

> 

Power 1— 5V) 

CE 

Chip Enable 

< 

o 

o 

Power (+5V) 

CS 

Chip Select 

VoD 

Power (+12V) 

Din 

Data Input 

Vss 

Grour)d 

Doxit 

Data Output 

WE 

Write Enable 

NC 

Not Connected 




•Row address AO— A5 



AO 


— 

At 


— 

A2 


■ 

A3 « 



0|M 

mmm 


A4 


— 

AS .^1'’ ■ 


— 

A6 



A1 


... 

Al ^ 

— 

^ — 

A9 



A10 



All 



CS CE WE 



TT 
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absolute maximum ratings 

Operating Temperature Range 0°C to +70° C Voltage on Any Pin Relative to VgB -0.3V to +20V 

Storage Temperature -65°C to +150°C (Vss — Vgo > 4.5V) 

Power Dissipation 1.25W Lead Temperature (Soldering, 10 seconds) 300°C 


dc electrical characteristics 

= O^C to +70°C Vdd = +12V ±5%, Vqc ~ +5V ±5%, V 00 (Note 2) = ±5%, Vss ~ OV, unless otherwise noted. 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

•li 

Input Load Current 

V|(vj = OV to V|H max, (All Inputs 

Except CE) 


0.01 

10 

ma 

•lc 

Input Load Current 

V,N = OV to V|Hc •Tf'ax 


0.01 

10 

ma 

)IloI 

Output Leakage Current Up For 
High Impedance State 

CE = V,Lc or ^ = V,H, Vo = OV to 5.25V 


0.01 

10 

MA 

loot 

Vqd Supply Current During 

CE "OFF" 

CE = -1 V to +6V, Note 4 


110 


JUA 

loD2 

Vqp Supply Current During 

CE "ON" 

CE = V,hc,Ta=25°C 


20 


mA 

•do AVI 

Average Vpp Current 

o Cycle Time = 300 ns, tcE = ISO ns 

Ta = 25 C 


45 


mA 

•do AV2 

Average Vpp Current 

Cycle Time = 1000 ns, tcE 160 ns 


15 


mA 

•cci 

Vcc Supply Current During 

CE "OFF" 

CE = V,Lcor^ = V,H.(Note5) ' 


0.01 

10 



VgB Supply Current Average 



5 

100 

mA 


Input Low Voltage 

ty = 20 ns (Figure 4) 

-1.0 


0.6 

V 


Input High Voltage 


2.4 


< 

o 

o 

■f 

V 


CE Input Low Voltage 

' - 

-1.0 


1.0 

V 


CE Input High Voltage 


Vdd"1 


Vdd+1 

V 


Output Low Voltage 

Iql ~ 2.0 mA. 

0.0 


0.45 

V 


Output High Voltage 

Iqh ~ "“S.O mA 

2.4 


Vcc 

V 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating Tem- 
perature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" provides 
conditions for actual device operation. 

Note 2: All voltages referenced to Vss- Vbb •Tf'ust be applied before and removed after other supply voltages. 

Note 3: Typical values are for T/\ ~ 25°C and nominal power supply voltages. 

Note 4: The Iqq and Iqc currents flow to Vss- The *BB current Is the sum of all leakage currents. 

Note 5: During CE "ON" Vqc supply current is dependent on output loading, Vqc ‘s connected to output buffer only. 


ac electrical characteristics Ta = o°c to + 70 °c, Vdd = i 2 v ± 5%, Vcc = 5 v ±5 %, Vbb = -sv ±5% 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

READ, WRITE, READ/MODIFY/WRiTE, AND REFRESH CYCLE 

^REF 

Time Between Refresh 




2 

ms 

fAC- 

Address to CE Set-Up Time 

tAc ‘s Measured From End of Address Transition 

0 



ns 

tAH 

Address Hold Time 


40 



ns 

tec 

CE "OFF" Time 


100 



ns 

tT 

CE Transition Time 


10 


40 

ns 

fCF 

CE "OFF" to Output High 
Impedance State 


0 



ns 


READ CYCLE 


tcY 

Cycle Time 


300 



ns 

tcE 

CE "ON" Time 


160 


3000 

ns 

tco 

CE Output Delay 

Cload = 50 PP. Load = 1 TTL Gate, Ref = 2.0V, 

f ACC ® f AC fco 1 fj 



130 

ns 

tACC 

Address to Output Access 



150 

ns 

fWL 

CEtoVi^ 


0 



ns 

fwc 

^toCE"ON" 


0 



ns 
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ac electrical characteristics (con't) 

Ta = 0°c to +70°C, VtjD = 1 2V ±5%, Vcc = 5V ±5%, Vbb = "5% ±5% 

SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 1 

WRITE CYCLE 

tCY 

Cycle Time 


300 



ns 

^CE 

CE "ON" Time 


160 


3000 

ns 

tw 

WE to CE "OFF" 


80 



ns 

tew 

CEtoM 

ty = 20 ns 

80 



ns 

to 

to CE Set'Up 

V 

80 



ns 

toH 

D|n Hold Time 


0 



ns 



V ■ 





tyyP 

WE Pulse Width 


50 



ns 


ac electrical characteristics (con't) TA=o°cto+7o°c, Vdd = i2v± 5%, vcc-5v±5%, vbb=-5%±5% 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

READ/MODIFY/WRITE CYCLE 

tfiwe 

Read Modify Write (RMW) 


370 

j 


ns 


Cycle Time 






tcRW 

CE Width During RMW 


230 


3000 

ns 

tyve 

to CE "ON" 


0 



ns 

tw 

Wl to CE "OFF" 


80 



ns 



tj = 20 ns, Cload “ 50 pF, Load = 1 TTL Gate, 





twp 

WE Pulse, Width 

Ref = 2.0V, t/s^cc ~ t^c tco ^ t^ 

50 



ns 

to 

D,m to CE Set-Up 


80 



ns 

tOH 

D|n Hold Time 


0 



ns 

tco 

CE to Output Delay 

' ' ■ 1 



130 

ns 

two 

WE to Dqut Invalid 


0 




tACC 

Access Time 




150 

. ... 1 

ns 

CAPACITANCE (Note 1) 

Ta=25°C 





Cad 

Address Capacitance, CS 

V,N=Vss ^ 


2 

■ 

pF 

O 

n 

m 

CE Capacitance 

V,N=Vss 


15 


pF 

CoUT 

Data Output Capacitance 

VouT = OV 


5 


pF 


D|n and WE Capacitance 

V,N=Vss 


4 


pF 


Note 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = lAt/AV with the current 
equal to a constant 20 mA. 
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MOS RAMS 


MM5280-5 4096-bit dynamic random access read/write memory 


general description 


The MM5280-5 is a slower speed Version of National's 
l\/IM5280. Please refer to the MM5280 specification 
for pin configuration, block diagram and switching 
time waveforms. 


features 

■ Access time~270 ns 

■ Cycle time“470 ns 


absolute maximum ratings (NoteD 

Operating Temperature Range ' 0°Cto+70°C 

Storage Temperature -65°C to +150°C 

All Input or Output Voltages with Respect -0.3V to +25V 
to the Most Negative Supply Voltage, Vqq 
S upply Voltages Vqq, Vqc and V5S with -0.3V to +20V 

Respect to Vb 0 

Power Dissipation 1.25W 


Order Number MM5280D-5 
See Package 5 


dc electricdl characteristics 

Ta - 0°c to +70^C VpD = +12V ±5%, Vcc = +5V ±5%, Vge (Note 2) = -5V ±5%, Vgs = OV, unless otherwise noted. 


PARAMETER CONDITIONS 

Input Load Current V|n = OV to Vih max, (All Inputs 

Except CE) 

Input Load Current V,m = OV to V,hc max 

Output Leakage Current Up For CE = V||_c or CS = Vm, Vq = OV to 5.25V 
High Impedance State 

VpD Supply Current During CE = -IV to +6V, Note 4 

CE "OFF" 


Vdd Supply Current During 
CE "ON" 

Average V^q Current 
Average Vqq Current 

Vcc Supply Current During 
CE "OFF" 

Vbb Supply Current Average 
Input Low Voltage 
Input High Voltage 
CE Input Low Voltage 
CE Input High Voltage, 
Output Low Voltage 
Output High Voltage 


o Cycle Time = 400 ns, tee “ 230 ns 
Ta ~ 25 C 

Cycle Time = 1000 ns, tee = 230 ns 
CE = V,Lc or ^ V,H.(Note 5) 


tf — 20 ns 


Iql — 2.0 mA 
loH “ —2.0 mA 


TVP 

MAX 

UNITS 

0.01 

10 

/uA 

0.01 

10 

ma 

0.01 

10 

HA 

110 


HA 

20 


mA 

35 


mA 

15 


mA 

0.01 

10 

iuA 

5 

100 

ma 


0.6 

V 


Vcc+1 

V 


1.0 

V 


Vdd +1 

V 


0.45 

V 


< 

0 

0 

V 


Note 1 : "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating Tem- 
perature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" provides 
conditions for actual device operation. 

Note 2: The only requirement for the sequence of applying voltage to the device is that Vqq, Vqq, and Vss should never be 0.3V more negative 
than Vbb- 

Note 3: Typical values are for Ta = 25° C and nominal power supply voltages. 

Note 4: The Iqq and Iqq currents flow to Vss- The Ibb current Is the sum of all leakage currents. 

Note 5: During CE "ON" Vqq supply current is dependent on output loading, Vqq is connected to output buffer only. 
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ac electrical characteristics 





Ta = 0°C to +70°C, Vdd = 12V ±5%, Vcc = 5V ±5%, Vbb > “BV ±5% 





1 SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

READ, WRITE, READ/MODIFY/WRITE, AND REFRESH CYCLE | 


TIrne Between Refresh 




2 

ms 


Address to CE Set-Up Time 

tAc is Measured From End of Address Transition 

0 



ns 


Address Hold Time 


50 



ns 


CE "OFF" Time 


130 



ns 


CE Transition Time 


10 



ns 


CE "OFF" to Output High 
Impedance State 


0 



ns 

READ CYCLE 

tcY 

Cycle Time 


470 



ns 

tcE 

CE "ON" Time 


300 


3000 

ns 

tco 

CE Output Delay 

Cload = 50 pF, Load = 1 TTL Gate, Ref = 2.0V, 
^ACC ~ ^A.C 1 fy 



250 

ns 

tACC 

Address to Output Access 




270 

ns 

twL 

CEto^ 


0 



ns 

twc 

WE to CE "ON" 


0 



ns 

WRITE CYCLE 

tcY 

Cycle Time 


470 



ns 

^CE 

CE "ON" Time 


300, 


3000 

ns 

tw 

WE to CE "OFF" 


150 



ns 

tew 

CE to WE 

tj = 20 ns 

130 

- 


ns 

to 

D|n to CE Set-Up 


150 



ns 

toH 

D|n Hold Time 


0 



ns 

twp 

WE Pulse Width 


50 



ns 

READ/MODIFY/WRITE CYCLE 

tRWC 

Read Modify Write (RMW) 

Cycle Time 


590 



ns 

tcRW 

CE Width During RMW 


420 


3000 

ns 

twc 

WE to CE "ON" 


0 . 



ns 

tw 

^to CE "OFF" 


150 



ns 




tf = 20 ns. Cl OAD ~ 50 pF, Load = 1 TTL Gate, 





twP 

WE Pulse Width 

50 



ns 

Ref = 2.0V, t/vee “ ^AC ^ ^ 

to 

D,m to CE Set-Up 


150 



ns 

toH 

D,n Hold Time 


0 



ns 

tco 

CE to Output Delay 

' ■ ) 



250 

ns 

two 

WE to Dout Invalid 


0 




tACC 

Access Time 




270 

ns 

CAPACITANCE (Note 1) 

Ta=25°C 





Cad 

Address Capacitance, CS 

. V||VJ Vss 


2 


pP 

CcE 

CE Capacitance 

V|N = Vss 


15 


pF 

Cqut 

Data Output Capacitance 

VouT = OV 


5 


pF 

C'N 

D|(s, and WE Capacitance 

V|N = Vss 


^ 


pF 

Note 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = lAt/AV with the current 

equal to a constant 20 mA. 
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MOS RAMS 

Advance Information 


MM5281 4096-bit fully TTL compatible dynamic random access memory 


general description 

National's MM5281 a 4096 word by 1 bit fully TTL 
compatible dynamic RAM. It incorporates the latest 
memory design features and can be used in a wide variety 
of applications, from those which require very high 
speed to ones where low cost and large bit capacity are 
the prime criteria. 

The MM5281 must be refreshed every 2 ms. This can be 
accomplished by performing a read cycle at each of the 
64 row addresses (A0—A5). The chip select input can 
be either high or low for refresh. 

The MM5281 has been designed with minimum produc- 
tion costs as a prime criterion. It is fabricated using 
N-channel silicon gate MOS technology, which is an ideal 
choice for high density integrated circuits. The MM5281 
uses a single transistor cell to minimize the device area. 


The single device cell, along with unique design features 
In the on-chip peripheral circuits, yields a high perfor- 
mance memory device. 

features 

■ Organization: 4096 X 1 

■ Access time 250 ns maximum 

■ Cycle time 400 ns minimum 

■ TTL compatible 

■ Address registers on-chip 

■ TRI-STATE® output 

■ Simple read-modify -write operation 

■ Industry standard pin configuration 


block and connection diagrams 



VoD <14) +12V 

VssdW— — ov 
Vw W —— ~5V 


Dual-tn-Line Package 



Pin Names 


AO- A IT 

Address Inputs* 

Vbb 

Power |-5V) 

CE 

Chip Enable 

Vcc 

Power (+5V) 

CS 

Chip Select 

VoD 

Power (+12V) 

Din 

Data Input 

Vss 

Ground 

Dqut 

NC 

Data Output 

Not Connected 

WE 

Write Enable 


•Refresh Address A0-A5 
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absolute maximum ratings (Notei) 


Operating Temperature Range 0°C to +70® C Supply Voltages Vop, Vpc and Vgs with -0.3V to +20V 

Storage Temperature -65® C to +150® C Respect to Vg 0 

All Input or Output Voltages with Respect • -0.3V to +25V Power Dissipation 1.25W 

to the Most Negative Supply Voltage, Vgg 

dc electrical characteristics 

Ta = 0°C to +70“C Voo = +1 2V ±5%, Vcc = +5V ±5%, Vge (Note 2) = -5V +5%, Vgs = OV, unless otherwise noted. 


•DO AV2 

•cci 


PARAMETER | CONDITtONS 

Input Load Current = OV to V|h rnax 

Output Leakage Current Up For CE - V,h or CS = V,h, Vq * OV to 5.25V 
High Impedance State 

Vqo Supply Current Durihg CE - V|h 
CE "OFF" 

Vpo Supply Current During CE = V|l, T^ = 25®C 
^"ON" 

Average VpD Current o Cycle Tirhe = 400 ns, = 2 

Ta - 2S C 

Average Vpp Current Cycle Time = 1000 ns, tpg = 

Vcc Supply Current During CE = V,h or CS = V|h. (Note 5) 

CE "OFF" 

Vbb Supply Current Average 

Input Low Voltage tj - 10 ns (Figure 4) 

Input High Voltage 

Output Low Voltage Iql ~ 2.0 mA 

Output High Voltage Iqh “2.0 mA 


_ 'Yc® Cycle Tirhe = 400 ns, tee = 240 ns 
Ta - 25 C 

Cycle Time = 1(X)0 ns, tcE = 240 ns 
^ = V,H or ^ = V,H . (Note 5) 


tj - 10 ns (Figure 4} 


Iqi_ — 2.0 mA 

Iqi.i — 2.0 mA 


TYP 

MAX 

UNITS 

0.01 

10 

iuA 

0.01 

10 . 

iuA 

j 


mA 

20 


mA 

35 


mA 

16 


mA 

0.01 

10 

/uA 

5 

100 

juA 


0.6 

V 


Vcc+1 

V 


0.45 

V 


Vcc 

V 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed.' Except for "Operating Tem- 
perature Rarlge" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" provides 
conditions for actual device operation. 

Note 2: The only requirement for the sequence of applying voltage to the device is that Vp 0 , Vqc, and Vgg should never be 0.3V more negative 
than Vbb- 

Note 3: Typical values are for Ta = 25® C and nominal power supply voltages. 

Note 4: The Iqq and Ipp currents flow to Vgs- The Ibb current is the sum of all leakage currents. 

Note 5; During CE "ON" Vqq supply current is dependent on output loading, Vqq is connected to output buffer only. 


ac electrical characteristics - o°c to +70°t, y^o = i^v ±5%, Vec = 5v ± 5 %, Vbb = -5v ±5% 


SYMBOL I PARAMETER | 

READ, WRITE, READ/MODIFY/WRITE, AND REFRESH CYCLE 
tpEp Time Between Refresh 

t^c Address to CE Set-Up Time t/vc is Measured 


CONDITIONS 


Time Between Refresh 



2 

Address to CE Set-Up Time 

tAc is Measured From End of Address Transition 0 



Address Hold Time 

100 



CE "OFF "Time 

140 

\ 


CE Transition Time 



40 

CE "OFF" to Output High 

50 



Impedance State 





READ CYCLE 

tcY 

tee 


Cycle Time 


400 



^ "ON" Time 


240 


3000 

CE Output Delay 

Cloao = 50 pF, Load 1 TTL Gate, Ref = 2.0V, 

tACC ~ t^C tco 



250 

250 

Address to Output Access 



CE to 


\ 0 



\^to^"ON" 


0 
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ac electrical characteristics (con't) 

Ta * to +70®C, VpD = 12V ±5%, Vcc “ 5V ±5%, Vge * ““5% ±5% 


SYMBOL 


WRITE CYCLE 


PARAMETER 


CONDITIONS 


Cycle Time 


400 

^ "ON" Time 


240 

to CE "OFF" 


100 

CEtoVil 

tT = 10 ns 

150 

D,n to CE Set-Up 


100 

D|(si Hold Time 


50 

WE Pulse Vyidth 


50 




ns 

3000 

ns 


ns 


ns 


ns 


ns 


ns 


ac electrical characteristics (con't) 

Ta = 0°C to +70°C, Vnn = 12V ±5%, \/rr = 5V ±5%, Voo = -5% ±5% 


PARAMETER 

1 CONDITIONS 

MIN 

TYP 

MAX 

UNITS 


READ/MODIFY/WRITE CYCLE 


Read Modify Write (RMW) 


510 

Cycle Time 



CE Width During RMW 


350 

to CE "ON" 


0 

Vilto^"OFF" 


100 


tj - 10 ns, Cload “ 50 pF. Load = 1 TTL Gate, 

50 

VH Pulse Width 

Ref = 2.0V, t^cc “ 'ac 'co 

Difvj to CE Set-Up 


100 

D(m Hold Time 

CE to Output Delay 


50 

WE to Dqut Invalid 

Access Time 


0 


CAPACITANCE (Note 1) 



Address Capacitance, CS 
CE Capacitance 
Data Output Capacitance 
D|rg and WE Capacitance 


Ta = 25'^C 


V,N = Vss 
V|N - Vss 
VouT = OV 
ViN = Vss 



Note 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = lAt/AV with the current 
equal to a constant 20 mA. 
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CMOS RAMs 


MM54C89/MM74C89 64-bit TRI-STATE® random access 
read/write memory 


general description 

The MM54C89/MM74C89 is a 16-word by 4-bit 
random access read/write memory. Inputs to the 
memory consist of four address lines, four data 
input lines, a write enable line and a memory 
enable line. The four binary address inputs are 
decoded Internally to select each of the 16 possible 
word locations. An Internal address register, latches 
the address information on the positive to negative 
transition of the memory enable input. The four 
TRI-STATE® dat a output lines w orking in con- 
junction with the memory enable input provides 
for easy memory expansion. 

Address Operation: Address Inputs must be stable 
tsA p ositive to negative transition 

of memory enable. It is thus not necessary to 
hold address information stable for rpore than 
tHA 3^ter the memory is enabled (positive to 
negative transition of memory enable). 

Note: The timing is different than the DM7489 In 
that a positive to negative transition of the memory 
enable must occur for the memory to be selected. 

Write Operation: Information present at the data 
Inputs is written into the memory at the selected 


address by bringing write enable and memory 
enable low. 

Read Operation: The complement of the informa- 
tidn which was written into the memory Is non- 
destructlvely read out at the four outputs. This Is 
accomplished by selecting the desired addr ess and 
bringing memory enable low and write enable 
high. 

When the device is writing or disabled the output 
assumes a TRl -STATE (Hi-z) condition. 


features 


Wide supply voltage range 3.0V to 1 5V 

Guaranteed noise margin 1.0V 

High noise immunity 0.45 V^c typ 

Low power TTL fan out of 2 

compatibility driving 74L 

Input address register ' 

Low power consumption 100 nW/package typ 

@Vcc = 5V 

Fast access time 130 ns typ, at Vqc == 10V 

TRI-STATE output 


logic and connection diagrams 


DATA OATA data DATA DATA OITA DATA 6^ 
INPUT 1 OUTPUT 1 INPUT 2 OUTPUT 2 INPUT l-OUTPUT 3 INPUT 4 0UTPUT4 




Order Number MM54C890 or 
MM74C89D 
See Package 3 
Order Number MM74C89N 
See.Package 15 
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absolute maximunn ratings 

Voltage at Any Pin -0.3V to Vcc + 0-3V 


Voltage at Any Pin 
Operating Temperature Range 
MM54C89 
.MIVI74C89 

Storage Temj^rature Range 

Package Dissipation 

Operating Vcc Range 

Absolute Maximum Vcc 

Lead Temperature (Soldering, 10 seconds) 


-55 C to +125 C 
-40‘'C to +85°C 
-65°C to+150°C 
500 mW 
3,0V to 15V 
16V 
, 300°C 


dc electrical characteristics 

Min/nnax limits apply across temperature range, unless otherwise noted. 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

CMOS TO CMOS 

Logical "1" Input Voltage (V||m(,)) 

Vcc = 50V 

3.5 



V 


Vcc = 10V 

8.0 



V 

Logical "0" Input Voltage (V|N{o)) 

Vcc = 5.0V 



1.5 

V 


Vcc = 10V 



2.0 

V 

Logical "1" Output Voltage 

Vcc = 5.0V.lo =-10mA 

4.5 



V 

(VouTd)) 

Vcc - 10V, «o =-10 mA 

9.0 



V 

Logical "0" Output Voltage 

Vcc = 5.0V, lo=+10/iA 



0.5 

V 

(VquTCO)) 

Vcc ~ 10V, Iq ~ +10/l(A 



1.0 

V 

Logical "1" Input Current (Ln(i)) 

Vcc = 15V,V,m = 15V 


0.005 

1.0 

mA 

Logical "0" Input Current (I|N(o)) 

Vcc = 15V,V,n=^0V 

-1.0 

-0.005 


/ixA 

Output Current in High Impedance 

Vcc = 15V, Vo = 15V 


0.005 

1.0 

ma 

State 

Vcc = 15V, Vo =0V 

-1.0 

-0.005 


ma 

Supply Current (Ice) 

Vcc- 15V 


0.05 

300 

juA 


CMOS/LPTTL INTERFACE 

Logical "1" Input Voltage (Vinh)) 

Logical "0" Input Voltage (Vin^q)) 

Logical “1" Output Voltage 
(VoUTd)) 

Logical "0" Output Voltage 
(VoUTiO)) 


OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet) 

Output Source Current dsouRCE ) Vcc 5.0V, Vqut = OV 
(P-Channel) Ta = 25°C 

Output Source Current Osource) Vcc = iOV, Vqut = OV 

(P-Channel) Ta == 25''C 

Output Sink Current (Isink ) Vcc = 5.0V, Vqut = Vcc 

(N-Channel) Ta = 25“C 

Output Sink Current (Isink ) Vcc " ^OV, Vqut = ^cc 

(N-Channel) Ta = 25®C 


54C, Vcc = 4.5V 

Vcc - 1:5 



74C, Vcc - 4.75V 

Vcc -1.5 



54C, Vcc = 4.5V 



0.8 

74C, Vcc = 4.75V 



0.8 

54C, Vcc = 4.5V, lo = -360/iA 

2.4 



74C, Vcc = 4.75V, Iq = -360/jA 

2.4 



54C, Vcc = 4.5V, lo = +360iUA 



0.4 

74C, Vcc = 4.75V, lo - +360/iA 



0.4 


Vcc = 5.0V, VouT = OV 

Ta = 25“C 

-1.75 

-3.3 


Vcc = 10V, VouT = OV 

Ta - 25"C 

-8.0 

-15 


Vcc = 5.0V, VouT = Vcc 

Ta - 25“C 

1.75 

3.6 


Vcc - 10V, VouT - Vcc 

Ta = 25"C 

8.0 

16 



ac electrical characteristics (Ta = 25 °c, Ci. ° so pF, unless otherwise noted.) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

Propagation Delay from Memory Enable 

Vcc - 5.0V 


270 

500 

(tpd) < 

Vcc = 10V 


100 

220 

Access Time from Address Input (tgee) 

Vcc - 5.0V 


350 

650 


Vcc -10V 


130 

280 

Address Input Setup Time (tsA) 

Vcc = 5.0V 

150 




Vcc - 10V 

60 



Address Input Hold Time (Iha) 

Vcc = 5,0V 

60 




Vcc - 10V 

40 



Memory Enable Pulse Width (tME ) 

Vcc - 5.0V 

400 

250 



Vcc - 10V ^ 

150 

90 


Memory Enable Pulse Width (Ime ) 

Vcc - 5.0V 

400 

200 



Vcc - 10V 

150 

70 
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ac electrical characteristics (con 't) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Write Enable Setup Time for a Read 

Vcc » 5.0V 

0 



ns 

(tsn) 

Vcc“10V 

0 



ns 

Write Enable Sehjp Time for a Write 

Vcc » 5.0V 



^ME 

ns 


Vcc * 10V 



Ime 

ns 

Write Enable Pulse Width (t^) 

Vcc ~ 5.0V, tyvs ** 0 

300 

160 


ns 


Vcc = 10V, t^s = 0 

100 

60 


ns 

Data input Hold Time (tHo) ^ 

Vcc = 5.0V 

50 \ 



ns 


Vcc • 10V 

25 



ns 

Data Input Setup (tso) 

Vcc “ 5.0V 

50 



ns 


Vcc = 10V 

25 



ns 

Propagation Delay from a Logical "t" 

Vcc = 5.0V, Cl = 5.0 pF, Rl » 10k 


180 

300 

ns 

or Logical "0" to the High Impedance 

State from Memory Enable (t)H . ton) 

Vcc = 10V, Cl = 5.0 pF, Rl 10k 


i f 

. 120 

ns 

^ Propagation Delay from a Logical "1" 

Vcc “ 5.0V, Cl = 5.0 pF, Rl * 10k 


180 

300 

ns 

or Logical "0" to the High Impedance 

State from Write Enable (tin , toH ) 

Vcc ’= 10V, Cl = 5.0 pF, Rl * 10k 


85 

120 

ns 

Input Capacity (C|n ) 

Any Input (Note 2) 


5.0 



Output Capacity {Cqut) 

Any Output (Note 2) 


6.5 


pF 

Power Dissipation Capacity (Cp^) 

(Note 3) 


230 


pF 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. 
Except 'for "Operating Range" they are not meant to imply that the devices should be operated at these limits. The table 
of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Capacitance is guaranteed by periodic testing. 

Note 3: CpQ determines the no load ac power consumption of any CMOS device. For complete explanation see 54C/74C 
Family Characteristics application note, AN-9d. ’ ' 


truth table 


ME 

WE 

OPERATION 

CONDITION OF OUTPUTS 

L 

L 

Write 

TRI -STATE 

L 

H 

Read 

Complement of Selected Word 

H 

L 

' Inhibit, Storage 

TRI -STATE 

H 

H 

Inhibit, Storage 

TRI-STATE 


ac test circuits 




10k ^ S.QeFl 


switching time waveforms 

^OH 
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CMOS RAMs 



MM54C200/MM74C200 256-bit TRI-STATE® 
random access read/write memory 

general description 


The MM54C200/MM74C200 is a 256-bit random 
access read/write memory. Inputs consist of eight 
address lines, a data Input line, a write enable 
fine, and three chip enables. The eight binary 
address inputs are decoded internally to select 
each of the 256 locations. An internal address 
register, latches and address information on the 
positive to negative edge of UE3. The TRI- 
STATE data output line working in conjunction 
with or d2 inputs provides for easy memory 
expansion. 


Address Operation: Address inputs must be stable 
tsA to the positive to negative transition of 
0^3. It is thus not necessary to hold address 
information stable for more than tnA 
memory is enabled (positive to negative transition). 

Note: The timing is di^fferent than the DM74200 
in that a posi tive to negative transition of the 
memory enable must occur for the memory to be 
selected. 


Read Operation: The data Is read out by selecting 
the proper address and bringing *563 low and write 
enable high. Holding or CE2 or Cl3 at a 
high level forces the output into TRI-STATE. 
When used in bus organized systems, CEi , or CS2» 
a TRI-STATE control, provides for fast access 
times by not totally disabling the chip. 

Write Operation: Data is written into the memory 
with CI3 low and write enable low. The state of 
or ^2 no effect on the write cycle. The 
output assumes TRI-STATE with write enable low. 

features 

■ Wide supply voltage range 

■ Guaranteed noise margin 

■ High noise immunity 

■ TTL compatibility 

■ Low power 

■ Internal address register 


3.0V to 15V 
1.0V 

0.45 Vqc typ 
out of 1 driving 
standard TTL 
500 nW typ 


logic and connection diagrams 


ADORED ADDRESS ADDRESS ADDRESS 



U 



TOP VIEW 


Order Number MM54C200D 
or MM74C200D 
See Package 3 

Order Number MM74C200N 
See Package 15 
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absolute maximum ratings (Noten 





Voltage at Any Pin 

Operating Temperature Range 

-0.3V to Vcc 

+0,3V 




MM54C200 

to +125°C 




MM74C200 

-40‘’C to +85°C 




Storage Temperature Range 

~65°Cto+150°C 




Package Dissipation 

500 mW 




Operating Vcc Range 

3.0V to 15V 




Absolute Maximum Vcc 


16V 




Lead Temperature (Soldering, 10 seconds) 

300°C 




dc electrical characteristics 





Min/max limits apply across temperature range, unless otherwise noted. 




1 PARAMETER 

1 CONDITIONS 

1 MIN 

TYP 

MAX 

UNITS 

1 CMOS TO CMOS 

Logical ^*1" Input Voltage {ViNdjI 

Vcc = 5.0V ' 

3.5 



V 


Vcc = ^OV 

8.0 



V 

Logical "0" Input Voltage <V,n(o,) 

Vcc = 5.0V 



1.5 

V 

; 

Vcc = 10V 



2.0 

V 

Logical "1" Output Voltage (VQ^xn,) 

Vcc " 5.0V, lo = -lOpA 

4.5 



V 


Vcc = lOV, lo = tppA 

9.0 



V 

Logical "0" Output Voltage (Vout'o)! 

Vcc = 5.0V, lo = +10pA 



0.5 

V 


Vcc = 10V. lo = -HOpA 



1.0 

V 

. Logical "1" Input Current UiN(i)) 

Vcc = 15V, V,M = t5V 


0.005 

1.0 

.pA 

Logical "0” Input Current (I(n< 0)I 

Vcc 15V V,M=0V 

1.0 

-0.005 


pA 

Supply Current UccI 

Vcc = 15V 


0.10 


pA 

1 CMOS/tPTTL INTERFACE 

Logical "1” Input Voltage (V,n(,)) 

54C, Vcc = 4.5V 

Vcc -1.5- 



V 


74C, Vcc = 4.75V 

Vcc -1.5 



V 

Logical "0" Input Voltaic 

54C, Vcc = 4.5V 



0 8 

V 


74C, Vcc = 4.75V 



0.8 

V 

Logical ”1*' Output Voltage (VouT(i)i 

54C. Vcc = 4.5V. lo « -1.6 mA 

2.4 



V 


74C, Vcc = 4.75V, lo *-t.6mA 

2.4 



V 

Logical “0" Output Voltage {Vout(o>) 

54C, Vcc = 4.5V. lo = 1.6 mA 



0.4 

V 


74C. Vcc = 4.75V, b * 1.6 mA 



0.4 

V 

OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet) 

Output Source Current (IsouRce ) 

Vcc = 5.0V, VouT=0V 

-4.0 

-6.0 


mA 

(P-Channel) 

Ta = 25°C 




> 

Output Source Current (IsouRce ) 

Vcc * 10V. VouT = OV 

-16.0 

-25 


mA 

(P'Channel) 

Ta=25°C 





Output Sink Current (Isink) (N-Channel) 

Vcc “ 5.0V, VouT = Vcc 

Ta “ 25"C 

5.0 

8.0 


mA 

Output Sink Current (Isink ) (N-Otannel) 

Vcc * 10V, VouT = Vcc 

Ta » 25‘'C 

20.0 

30 


mA 

ac electrical characteristics Ta = 25 '’c,Cl = 

* 50 pF, unless otherwise specified. 

PARAMETER 

CONDITIONS 

MIN . 

TYP 

MAX 

UNITS 

Access Time From Address (t^cci 

Vcc * 5 0V 


450 

900 

ns 


Vcc » 10V 


200 

400 

ns 

Propagation Delay From CE3 

Vcc * 5.0V 


360 

700 

ns 

(tpd) 

Vcc * 10V 


120 

300 

ns 

Propagation Delay From CEt or CE2 

Vcc* 50V 


250 

500 

ns 

kpcii) ^ 

Vcc * 10V 


85 

200 

ns 

Address Setup Time (Isa) 

Vcc* 5.0V 

200 

m 


ns 


Vcc * 10V 

100 

30 


hs 

Address Hold Time (Ima ) 

Vcc * 5.0V 

so 

15 


ns 


Vcc* 10V 

25 

5 


ns 
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ac electrical characteristics (con't) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

Write Enable Pulse Width ) 

Vcc = 50V 

300 

160 


Vcc = JOV 

150 

70 

CE3 Pulse Widths (tcE ) 

Vcc = 5.0V 

400 

200 


Vcc = 10V 

160 

80 

Input Capacity (C,n) 

Any Input {Note 2) 


5.0 

Output Capacity in TRI -STATE (Cqut) 

{Note 2) 


9.0 

Power Dissipation Capacity {Cp<j) 

{Note 3) 


400 



Note 1: “Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical 
Characteristics" provides conditions for actual device operation. 

Note 2: Capacitance is guaranteed by periodic testing. 

Note 3: Cp^ determines the no load ac power consumption of any CMOS device. For complete explanation see 54C/74C 
Family Characteristics application note, AN-90. 


switching time waveforms 

Read and Write Cycles Using CE3 (CE^ ® CE2 = logic 0) 



Read and Write Cycles Using CE3 and CE<| (or CE2) 




















CMOS RAMS 


MM54C910/MM74C910 256-bit TRI-STATE® 
random access read/write memory 


general description 

The MM54C910/[yiM74C910 is a 64 word by 4 bit 
random access memory. Inputs consist of six address 
lines, four dat a input lines, a write enable, and a 
memory enable line. The six address lines are internally 
decpded to select one of 64 word locations. An internal 
address register, latches the addre ss information o n the 
positive to negative transition of memory enable. The 
TR I -STATE outputs allow for easy memory expansion. 

Address Operation: Address Inputs must be stable (tsA) 
prior to the positive to negative transition of memory 
enable, and (tHA) fbe positive to negative transition 
of memory enable. The address register holds the 
information and stable address inputs are not needed at 
any other time. 

Write Operation: Dafa is written Into memory at the 
selected address if write enable goes low while memory- 
enable is low. Write enable must be held low for t^i 
and data must remain stable tno ^fter write enable 
returns high. 


Read Operation: Data is nondestructively read from a 
memor y location by an address operation with write 
enable held high. 

Outputs are in the TRI-STATE (Hi-Z) condition when 
the device is writing or disabled. 


features 

■ Supply voltage range 

■ High noise immunity 

■ TTL compatible fan out 

■ Input address register 

■ Low power consumption 

■ Fast access time 

■ TRI-STATE outputs 

■ High voltage inputs 


3V to 5.5V 
0.45 Vcc typ 
1 TTL load 

250 nW/package typ 
(chip enabled or disabled) 
250 ns typ at 5V 


logic and connectioni diagrams 


TWSTATE + 


OINI OOUTi 0IN2 00UT2 0 1N3 0 0UT3 0 IN4 0 0UT4 


Input Protection 




Dual-1 n-Line Package 


jfgBrrf memoby 

Vcc 0 0UT3 0iN3 0 IN4 0 OOT4 IHSiO ENABLE AC AO 



0 0UT2 DIN2 DIN1 OOUTI 


AA AF A£ GNO 


Order Number MM54G910D 
orMM74C9100 
See Package 4 

Order Number A^M74C910N 
See Package 16 
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MM54C910/MM74C910 
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CO 





absolute maximum ratings (Note d operating conditions 


Voltage At Any Output Pin ^ 

-0.3V to Vcc +0.3V 

Supply Voltage (Vcc) 
MM54C910 

MIN 

MAX 

UNITS 

Voltage At Any Input Pin 

Package Dissipation 

-0.3Vto+15V 

500 mW 

4.5 

5.5 

V 

Operating Vqc Range 

3.0V to 5.5V 

MM74C910 

4.75 

5.25 

V 

Standby \/qq Range 

Absolute Maximum Vqq 

1.5V to 5.5V 

6.0V 

Temperature (T^) 
MM54C9I0 

-55 

+125 

°c 

Lead Temperature (Soldering, 10 seconds) 

300° C 

MM74C910 

-40 

+85 

°c 


dc electrical characteristics mm54C9io/mm74C9io 

(Min/max limits apply across the temperature and power supply range Indicated). 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 


Logical "1" Input Voltage 

Full Range 

Vcc-1-5 



y 

V|N{0) 

Logical “0" Input Voltage 

Full Range 



0.8 

V 

^iNd) 

Logical "1" Input Current 

V,N = 15V 


0.005 

2 

juA 



V,N = 5V 


0.005 

1 

mA 

•lN(0) 

Logical "0" Input Current 

< 

Z 

II 

o 

< 

, -1 

-0.005 


mA . 

^OUTd) 

Logical “1" Output Voltage 

lo =-150M 

Vcc-0.5 



V 



lo = -400iuA 

2.4 



V 

VouT(O) 

Logical "0" Output Voltage 

Iq = 1 -6 mA 



0.4 

-V 


Output Current in High 

> 

LO 

II 

0 

> 


0.005 

1 

iuA 


Impedence State 

> 

o 

II 

0 

> 

-1 

-0.005 


pA 

*cc 

Supply Current 

< 

o 

o 

It 

< 


0.05 

300 

^A 


ac electrical characteristics mm54C9io/mm74C9io 
Ta = 25°C, Vcc = 5V, Cl - 50 pF 


PARAMETER 

MIN 

TYP 

MA.X 

UNITS 

Iacc 

Access Time from Address 


250 

, 500 

ns 

tpQ 

Propagation Delay from ME 


180 

360 

ns 

tSA 

Address Input Set-Up Time 

140 

70 


ns 

tHA 

Address Input Hold Time 

20 

10 


ns 

tME 

Memory Enable Pulse Width 

200 

100 


ns 


Memory Enable Pulse Width 

400 

200 


ns 

tsD 

Data Input Set-Up Time 

0 



ns 

^HD 

Data Input Hold Time 

30 

15 


ns 


Write Enable Pulse Width 

140 

70 


ns 

Tih* ^oh 

Delay to TRI-STATE (Note 4) 


100 

200 

ns 


CAPACITANCE 


C|N 

Input Capacity 






Any Input (Note, 2) 


5 


pF 

Cqut 

Output Capacity 






Any Output (Note 2) 


9 


pF 

CpD 

Power Dissipation Capacity (Note 3) 


350 


pF 
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ac electrical characteristics (con't) 

Cl = 50 pF 



MM54C910 MM74C910 

Ta = -55‘'C to +125' C Ta * -40'^C to +85 C 
Vcc == 4,5V to 5.5V Vcc “ 4.75V to 5.25V 


^Acc Access Time from Address 

tpDi'^PDO Propagation Delay from ME 
tsA Address Input Set-Up Time 

tHA Address Input Hold Time 

tME Memory Enable Pulse Width 

ti^;jE Memory Enable Pulse Width 

tso Data Input Set-Up Time 

tno Data Input Hold Time 

tvvE Write Enable Pulse Width 

tiH'toH , Delay to TRI-STATE (Note 4) 


Note 1; "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provittes conditions for actual device operation. 

Note 2: Capacitance is guaranteed by periodic testing. 

Note 3: Cp^j determines the no load aq power consumption for any CMOS device. For complete explanation see 54C/74C Family Characteristics 
application note, AN-90. 

Note 4: See ac test circuit for t|H» ^GH- 




typical performance characteristics 


truth table 


Typical Access Time vs Ambient 
Temperature 



-56 -25 5 35 65 95 125 

FREE AIR temperature { C) 


ac test circuits 

^OH 



ME 

WE 

OPERATION 

OUTPUTS 

L 

L 

Write 

TRI-STATE 

L 

H 

Read 

Data 

‘ H 

L 

Inhibit, Store 

TRI-STATE 

H 

H 

Inhibit, Store 

TRI-STATE 


JL' ' m 

7 C( 10 pF 



Ail Other AC Tests 
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MM54C920/MM74C920, MM54C921/MM74C921 


1024-bit static silicon gate CMOS R 
general description 

The MM54C920/MM74C920 256 x 4 random access 
read/write memory is manufactured using silicon gate 
CMOS technology. Data output is the same polari ty as 
data input. Internal latches store address inputs, CES 
and data output. This RAM is specifically designed to 
operate from standard 54/74 TTL power supplies. 
All inputs and outputs are TTL compatible. 

The MM54C921/MM74C921 is identical to the 
MM54C920/MM74C920, except data inputs are 
internally connected to data outputs; the number 
of package leads thereby is reduced to 1 8. 

Conr^plete a ddre ss dec odin g as well as two chip select 
functions, CEL and CES, and TRI-STATE® outputs 
allow easy expansion with a minimum of external com- 
ponents. Versatility plus high speed and low power 
make these RAMs ideal elements for use in micro- 
processor, minicomputer as well as main frame memory 
applications. 


features 

■ Fast access— 250 ns max 

■ TR I -STATE outputs 

■ Low power 

■ On-chip registers 

■ Single +5V supply 

■ Data retained with V^c as low as 2V 

functional description 

The functional description will reference the logic 
diagram of the M M54C920/ M M74 C920 shown in 
Figure 1. Input addresses and CES a re clocked Into 
the input latches by the falling edge of STROBE. Input 
setup and hold times must be observed on these signals 
(see timing diagrams). The true and complement address 
information is fed to the row and column decoders 
which access the selected 4-bit memory word. 


logic and connection diagrams 



AS A6 A7 


FIGURE 1. MM54C920/MM74C920 Logic Diagram 


Dual-in- L i ne-Package 

Vcc A4 we cel ST CES 00 4 DI4 00 3 0J3'O0 2 
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1 


A3 A2 A1 AO AS A6 A7 GNO Olf 001 012 


Dual-in-Lina-Package 

Vcc A4 gR §T m 01/04 01/03 01/02 


1 

!■ 

!!■ 

m 

■ 

■ 

m 

■ 

m 

1 


1 

1 

■ 

■ 

■ 

■ 

■ 

■ 

1 

1 


1 


1 

■ 
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■ 

1 

1 

1 

1 

■ 

■ 

■ 

■ 

■ 

■ 

1 

1 

1 

n 

n 

n 

4 

n 

n 
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8 

I 
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M M 54C920/M M74C920, MM 54C921/M M74C921 
1024-bit static silicon gate CMOS RAMs 















functional description (con't) 

The addresked word (4 bits) Is fed to four sense ampli> 
fiers through the column decoders. The information 
from the sens e amplif iers is retained in the output 
register when STROBE rises. The register drives the 
TR I -STATE output buffers. 

Chip select i nputs , CEL and CES, have identical functions 
except that CES (Chib Ena ble Stored) is c locked into a 
latch on the falling edge of STROBE; CEL (Chip Enable 
Level) is not. 

Note that set up a nd hold times mus t be obse rved on 
CES. Because CEL is not clocked by STROBE, it may 

absolute maximum ratings 

Supply Voltage, Vcc 7V 

Voltage at Any Pin -^.3V to Vqq 

Operating Temperature Range 

MM54C920, MM54C921 ~55°C to +1 25°C 

MM74C920, MM74C921 -40^Cto +85°C 

Storage Temperature Range -65°C to +150°C 


fall after STROBE has fallen without affecting access 
time. 


The outputs are in a high impedance state when the 
chip is not selected (CES or CEL high) or when writing 
(WE low). Note that the information st ored in the out- 
put latches will be changed whenever S TROB E falls, 
regardless of the logic states Of WE, CEL or CES. 

The timing diagrams in Figures 2, 3, and 4 define the 
read, write, and output enabte/disable parameters 
respectively. 


dc electrical characteristics Vcc = 5 .ov ±10%, = operating Range 


MM54C920, MM54C921 


MM74C920, MM74C921 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

V,H Logical "1" Input Voltage 


Vcc-2-0 


Vcc 

Vec^^.O 


Vcc 1 

■H 

Vn. Logical "0” Input Voltage 


0 


0.8 

0 


0.8 


V 0 H 1 Logical "1" Output Voltage 

Iqh “ “"l-OmA 

2.4 



2.4 


i 

' 1 

V 

Voh 2 Logical "'1" Output Voltage 

Iqut = 0 I 

Vcc~0.01 



VCC--0.01 



V 

V 0 L 1 Logical ”0" Output VoltWe 

Iql = 2.0 mA 



0.4 



0.4 

V 

VoL 2 Logical "0" Output Voltage 

•out “ 0 



0.01 



0.01 

V 

III, Input Leakage 

0V<V,N<Vcc 

-1.0 

0.001 

1.0 

-1.0 

0.001 

1.0 

mA 

Iq Output Leakage 

0V<Vo<Vccr^ = Vcc 

-1.0 

0.001 

1.0 

-1.0 

0.001 

1.0 

M 1 

Ice Supply Current 

V,N = VccrVo’OV 


0.1 

10 


0.1 

10 


CtN input Capacitance 

(Notel) 


4 

7 


4 

7 

pF 

Cq Output Capacitance 

INotel) 


6 

9 


6 

9 

pF 

C|/o Data Input/Output Capacitance 

MM54C921 /MM74C921 Only 


8 

12 


8 

12 

pF 

j ^OR ^cc I^^t3 Retention 

^-Vec 

2.0 



2.0 



V 


Note 1 : Capacitance is guaranteed by periodic testing. 

ac electrical characteristics Vcc = 5.0V ±1Q^6, Ta = Operating Range 


PARAMETER 


MM54C920, MMS4G921 


MM74C920,MM74C921 


1 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


TTL interface {V,„ * Vcc " 2.0V. V,i. = 0.8V. Input tR,sE = 

tpAUL * 5 ns. Load « 1 TTL Gate + 50 pF) 




tc 

Cycle Time 

290 

120 


255 

120 


ns 

IaCC 

Access Time From Address 


120 

275 


120 

250 

ns 

IaCS 

Access Time From Strobe 


110 

250 


110 

225 

ns 

Ias 

Address Setup Time 

25 

10 


25 

10 


ns , 

tAH 

Address Hold Time 

25 

15 


25 

15 


ns 

toE 

Output Enable Time 


60 

150 


60 

130 

ns 

I 0 D 

Output Disable Time 


60 

150 


60 

130 

i 

ns 

isf 

ST Pulse Width (Negative) 

150 

60 


130 

60 


ns 

tsT 

ST Pulse Width (Positive) 

140 

60 


125 

-S 


ns 

IWF 

Write Pulse Width (Negative) 

150 

80 


130 

80 


ns 

Ids 

Data Setup Time 

100 

40 


90 

40 


ns 

tpH 

Data hold Time 

60 

25 


60 

25 


ns 
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MM54C929/MM74C929, MM54C930/MM74C930 
1024- bit static silicon gate CMOS RAMs 



general description 


The MM54C929/IVIM74C929 and the MIVI54C930/ 
MM74C930 1024 x 1 random access read/write 

memories are manufactured using silicon gate CMOS 
technology. These RAMS are specifically designed to 
operate from standard 54/74 TTL power supplies; 
all inputs and outputs are TTL compatible. Data output 
is the same polarity as data input. Internal latches store 
the address inputs and data output. Chip select Input 
CS1 serves as a chip strobe, controlling address and data 
latching. The Data-In and Data-Out terminals can be 
tied together for common I/O applications. Complete 
address decoding, three chip select functions 
(MM54C930/MM74C930) and TRI-STATE® output 
allow easy memory expansion and organization. The 
MM54C929/MM74C929 differs from the MM54C930/ 
MM74C930 only In that CS1, CS2 and CS3 are internally 
connected together, providing a single chip-select input. 


Versatility, high speed, and low power make these 
RAMs Ideal elements for use in many microprocessor 
minicomputer and main frame memory applications. 

features 

■ Fast access— 250 ns max 

■ TRI-STATE outputs 

■ Lovv power— lOjuA max standby 

■ On-chip registers 

■ Single 5V supply 

■ Inputs and output TTL compatible 

■ Data retained with Vqc as low as 2V 

■ Can be operated common I/O . 


block and connection diagrams 



Duai-ln-Line Package 

Vcc Dl WE A9 A8 A7 A6 AS 


J 

16 

IS 

14 

13 

12 

11 

10 



1 

1 

■ 

■ 

■ 

■ 

■ 

1 

1 


■ 


1 

■ 

MMS4C929/MM74C929 

1024 X 1 

■ 


■ 
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1 

1 

■ 

■ 

■ 

■ 

■ 

1 


1 

1 

2 

3 

4 

S 

6 

n 

r 
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Dual-ln-Line Package 

Vcc CS3 01 WE A9 A8 A7 A6 AS 


j 

18 

17 

16 

IS 

14 

13 
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1 

1 

■ 

■ 

■ 

■ 

■ 

■ 

1 

1 
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■ 

■ 
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1024 X 1 

■ 

■ 

■ 

1 

1 

■ 

■ 

■ 

■ 

■ 

■ 

1 

1 
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4 

S 

n 
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MM54C929/MM74C929. MM54C930/MM74C930 
1024-bit static silicon gate CMOS RAMs 








absolute maximum ratings 

Supply Voltage, Vcc 
Voltage at Any Pin 
Operating Temperature Range 
MM54C929, MM54C930 
MM74C929, MM74C930 
Storage Temperature Range 


7V 

-0.3V to Vcc + 0.3V 

-55°Cto+125‘’C 
-40°C to +85°C 
-65°Cto+150“C 


dc electrical characteristics Vcc =5V ± 10 %, Ta = Operating Range 


PARAMETER 


V|H Logical "1" Input Voltage 

V|L Logical "0 ' Input Voltage 

VOHI Logical "1" Output Voltage Iqh 

VOH2 Logical "V’ Output Voltage IqUT 0 

VOLI Logical "0" Output Voltage IQL “ 2 mA 

VOL2 Logical' '0 ' Output Voltage loUT 0 

l|L Input Leakage 0V<V||vi<> 

Iq Output Leakage OV < Vq < V 

Ice Supply Current ^ V|N = Vcc. \ 

C|N Input Capacitance (Note 1) 

Co Output Capacitance (Note 1) 


VqR Vcc Data Retention 


OV < Viivi < Vcc 

OV < Vo < Vcc ^ or ^ = Vcc 

V|N = Vcc. Vo = OV 

(Notel) 

(Note 1) 

CS2or^=VcC 


1 MM54C929, MM54C930 

MM74C929, Mlvi74C930 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

vccr20 


Vcc 

VCC~2.0 


Vcc 

V 

0 


0.8 

0 


0.8 

V 

2.4 



2.4 



V 

vcc-o.oi 



Vcc-0.01 



V 



0.4 



0.4 

V 



0.01 



0.01 

V 

-1.0 

0.001 

1.0 

-1.0 

0.001 

1.0 

MA 

-1.0 

0.001 

1.0 

-1 .0 

0.001 

1.0 

MA 


0.1 

10 


0.1 

10 

JUA 


5 



5 


pF 


5 



5 


pF 

2.0 ' 



2.0 



V 


Note 1 : Capacitance maximum is guaranteed by periodic testing. 

ac electrical characteristics Vec = 5V ±10%, Ta = Operating Range 


PARAMETER 


MM54C929, MM54C930 


MIN TYP MAX 


MM74C929, MM74C930 


TTL interface (y |h = Vcc “ 2V, V|L * O.SV, Input tgisg * tpALL * 5 Load = 1 TTL Gate + 50 pF) 




tc 

Cycle Time 

tACC 

Access Time From Address 

tACSI 

Access Time From CS1 

tAS 

Address Setup Time 

tAH 

Address Hold Time 

tOE 

Output Enable Time 

tOD 

, Output Disable Time 

t£sr 

CSI Pulse Width (Negative) 

tcsi 

CS1 Pulse Width (Positive) 

tWP 

Write Pulse Width (Negative) 

tDS 

Data Setup Time 

tPH 

Data Hold Time 




truth tables 

MM54C929/MM74C929 




Dl 

FUNCTION 

X 

Output in Hi-Z State 

X 

Output in Hi-Z State 

0 

Write "0," Output in Hi-Z State 

1 

Write " 1 ," Output in Hi-Z State 

X 

Read Data, Output Enabled 



C53 

We 

X 

X 

1 

X 

X 

0 

0 

0 

0 

0 

0 

1 


Miyi54C930/MM74Cd30 


Df 


FUNCTION 



Output in Hi-Z State 
Output in Hi-Z State 
Output in Hi-Z State 
Write "'0/' Output in Hi-Z State 
Write "1," Output in Hi-Z State 
Read Data, Output Enabled 
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MM1702A 2048-bit electrically programmable ROM 
general description 


The MM1702A is a 256 word by 8-bit electrically 
programmable ROM ideally suited for uses where fast 
turn-around and pattern experimentation are Important. 
The MM1702A undergoes complete programming and 
functional testing on each bit position prior to shipment, 
thus Insuring 100% programmability. 

The MM1702AQ is packaged in a 24-pin dual-in-line 
package with a transparent lid. The transparent lid allows 
the user to expose the chip to ultraviolet light to erase 
the bit pattern. A new pattern can then be written into 
the device. The MM1702AD Is packaged in a 24-pln 
dual-in-line package with a metal lid and is not erasable. 

The circuitry of the MM1702A is entirely static; no 
clocks are Required. 

A pin-for-pin metal mask programmed ROM, the 
MM 1302 is ideal for large volume production runs of 
systems initially using the MM1702A. 


The MM1702A is fabricated with silicon gate technology. 
This low threshold technology allows the design and 
production of higher performance MOS circuits and 
provides a higher functional density on a monolithic 
chip than conventional MOS technologies. 


features 

■ Fast programming— 30 seconds for all 2048 bits 

■ All 2048 bits guaranteed programmable— 100% 
factory tested 

■ Fully decoded, 256 x 8 organization 

■ Static MOS— no clocks required 

■I Inputs and outputs DTL and TTL compatible 

■ TRI-STATE® output— OR-tie capability 

■ Simple memory expansion— chip select input lead 

■ Direct replacement for the lntel1702A 


block and connection diagrams 


Duai-ln-Line Package 


Vdd Vcc Vcc A3 A4 A5 


PRO 

A7 VcG Vse CS GRAM 



Note: In the read mode a logic 
"1" at the address inputs and data 
outputs is a high and logic "0" is 
a low. 


^ DATA 
I ' 0UT1 
OUTPUT I 
BUFFERS I 

I ^ DATA 
^ OUT 8 


A0-A7 

Address Inputs 


Chip Select Input 

J^OUT 1 - i^OUT 8 

Data Outputs 


■■■■■■■■■■■■I 


*DATA OUT 
TOP VIEW 

*This pin is the ilata input lead during programming. 

Order Number IVIM1702AO 
See Package 6 

Order Number MM 1702AQ / 
See Package 21 


I 


Pin Connections* 


MOpE/PiN 

12 

(Vcc) 

Read 

Programming 

Vcc 

GND 



15 

IVbb) 

16 

(Vqg) 

22 

(Vcc) 

23 

(Vcc) 

< < 

CD Q 

00 o 

Vqg 

Pulsed Vqg (V,l 4 p) 

Vcc 

GND 

Vcc 

GND 


I 


*The external lead connections to the MM1702A differ, depending on whether the device is being programmed or used in 
read mode. (See following table.) In the programming mode, the data inputs 1—8 are pins 4—1 1 respectively. 


81 


© 1C MASTER 1977 



















absolute maximum ratings (Notei) 

Ambient Temperature 0°C to +70°C 

Storage Temperature -65°C to +125°C 

Power Dissipation 2W 

Read Operation 

Input Voltages and Supply Voltages with +0.5V to -20V 

Respect to Vcc 
Program Operation 

Input Voltages and Supply Voltages with -48V 

Respect to V^c 

Lead Temperature (Soldering, 10 seconds) ^ 300°C 


read operation dc characteristics 

Ta = 0°C to +70°C, Vcc = +5V ±5%, Vqd = -9V ±5%, Vqq = ±5%, unless otherwise noted. Typical values are at nominal 

voltages and Ta = 25'^G. (Note 2) 


PARAMETER 

CONDITIONS : 

MIN 

TYP 

MAX 

UNITS 

/ 

Address and Chip Select 
Input Load Current 

V,N = o.ov 


t 

1 

UiA 

*L(D 

Output Leakage Current 

VouT =0.0V, CS = Vcc-2 



1 

juA 

^DDO 

Power Supply Current 

Vqg ~ Vcc# CS = Vqc ~2 

Iql = 0-0 fTiA, Ta = 25°C, 

(Note 2) 


5 

10 

mA 

•ddi 

Power Supply Current 

CS = Vcc -2, Iql =p0mA, 

Ta =25°C 


35 

50 

mA 

^DD2 

Power Supply Current 

^ = 0.0, Iql = 0.0 mA, T^ = 25°C 


32 

46 

mA 

JdD3 

Power Supply Current 

CS ^ Vcc 2, (ql “ O'O mA, 
Ta=0°C 


38.5 

60 

mA 

^CFI 

Output Clamp Current 

Vqut =-1-0V,Ta = 0°C 


8 

14 

mA 

•CF2 

Output Clamp Current 

VouT =-10, Ta ='25°C 



13 

mA 

Iqg 

Gate Supply Current 




1 

juA 

V,Ll 

Input Low Voltage for 

TTL Interface 


-1.0 


< 

o 

o 

V 

V,l2 . 

Input Low Voltage for 

MOS Interface 


Vdd 


Vcc-6 

- V 

. V|H 

Address and Chip 

Select Input High 

Voltage 


Vcc-2 


Vcc +0.3 

/ V 

Iql 

Output Sink Current 

VouT= 0.45V 

1.6 

4 


mA 

Iqh 

Output Source Current 

VouT = O.OV 

-2.0 



mA 

< 

o 

r 

Output Low Voltage 

Iql ^ 1-6 m A 


-0.7 

0.45 

V 

I 

o 

> 

Output High Voltage 

Iqh = -lOOpA 

3.5 

4.5 


V 


Note 1 : Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and 
and functional operation of the device at these or at any other condition above those indicated in the operational sections of this specification is 
not implied. Exposure to Absolute Maximum Rating conditions for extended periods may affect device reliability. 

Note 2: Power-DOwn Option: Vqq may be clocked to reduce power dissipation. The average Iqd will vary between IpDOa^d IqDI depending 
on the Vqq duty cycle (see typical characteristics). For this option, please specify MM1702AL. 
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read operation ao characteristics 

Ta = 0°C to +70^ C, Vcc = ■♦■5V ±5%, Vqq = ~9V ±5%, Vqq - -OV ±5%, unless otherwise noted. 


PARAMETER 


Freq. Repetition Rate 

toH Previous Read Data Valid 

^Acc Address to Output Delay 0.7 

tovGG Clocked Vqg Set-Up (Note 1) 1 

tcs Chip Select Delay 

tco Output Delay From CS 

too Output Deselect 

toHC Data Out Hold in Clocked Vqq Mode (Note 1 ) 


MAX 

UNITS 

1 

MHz 

100 

ns 

1 

MS 


MS 

100 

ns 

900 

ns 

300 

ns 

5 

MS 


capacitance characteristics Ta = 25 °c (Notes) 



TYP 

MAX 

UNITS 

8 

15 

pF 

10 

15 

pF 


30 

pF 


Note 3: This parameter Is periodically sampled and is not 100% tested. 


read operation switching time waveforms 

(a) Constant Vqq Operation 


(b) Power-Down Option (Note 1) 



DESELECTION OF DATA OUTPUT IN OR TIE OPERATION \ 



Conditions of Test: 

Input pulse amplitudes: 0-4V, t,, tf ■_ 50 ns. Output toad is 1 TTL sote; measure- 
ments made at output of TTL gate {tpo ■_ 15 ns). Cl = 15 pF. 



data data out 
OUT INVALIO 


DESELECTION OF DATA OUTPUT IN OR TIE OPERATION 



I |-* loVGC 


Note 1: Ttie output wifi remain valid for tpHC lons ctoehed Vcc » ^cc- An 
address clwv^ may occur as soon as ttig^ output is sensed (clocked Vqc mov stillbeat 
Vcc)- Oatt incomes invalid lor the old address when cloched Vqq is returned to Vqc- 

Note2: If CS makes a transition from Va to V|m wbde clocked Vcc Nat Vcc. then 
deselection of output ocnits at too ** shown in static operation with constant \Iqq. 
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programming operation dc characteristics 

= 25° C, Vcc “ OV, Vbb = 12V ±10%, CS = OV unless otherwise noted. 


PARAMETER 

CONDITIONS 

IVIIN 

TYP 

MAX 

UNITS 

kllP 

Address and Data Input 

Load Current 

V,N = -48V 

V ' , 


10 

mA 

kl2P 

Program and Vqg Load 
Current 

V,n=t-48V 



10 

1 mA 

Ibb 

Vbb Supply Load Current 

(Note 5) 


10 

100 

mA 

•ddp 

Peak Iqd Supply Load 

Vdo - VpROG ~ -48V 


200 

300 

mA 


Current 

Vqg =“35V (Note 4) 





V|HP 

Input High Voltage 




0.3 

V 

V|L1P 

Pulsed Data Input Low 

Voltage 


-46 


-48 

V 

V|L2P 

Address Input Low Voltage 


-40 


-48 

V 

V|L3P 

Pulsed Input Low Vqq and 
Program Voltage 


-46 


-48 

V 

V|L4P 

Pulsed Input Low Vqg 


-35 


-40 

V 


Voltage 


Note 4: IddP only during Vqd, VqG time. IqdP should not be allowed to exceed 300 mA for greater than lOOius. Average 
power supply current IqdP typically 40 mA at 20% duty cycle. 

Note 5: The Vb 0 supply must be limited to 100 mA max current to prevent damage to the device. 


programming operation ac characteristics 

Ta = 25°'C, Vcc = OV, Vbb = 12V ±10%, CS = OV unless otherwise noted. 


PARAMETER 


Duty Cycle (Vdd, Vqg 

t0pw 

Program Pulse VVidth 

tow 

Data Set-Up Time 

^DH 

Data Hold Time 

tvw 

Vdd» Vqg Set-Up 

^VD 

Vdd» Vqg Hold 

^ACW 

Address Complement 

Set-Up 

^ACH 

Address Complement 

Hold 

^ATW 

Address True Set-Up 

^ATH 

Address True Hold 


CONDITIONS 


Vgg =-35V, VpD 

VpROG “ ~48V 


(Note 6) 


(Note 6) 


UNITS 

% 

ms 


Note 6 : All 8 address bits must be in the complement state when pulsed N/pD Vqg move to their negative levels. The addresses 
(0—255) must be programmed as shown In the timing diagram until data reads true, then over-programmed 4 times that amount. 
(Symbolized by X + 4x.) 
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MM4203/MM5203 electrically programmable 
2048-bit read only memory (pROM) 
general description 


The MM4203/MM5203 is a 2048-bit static read- 
only memory which is electrically programmable 
and uses silicon gate technology to achieve bipolar 
compatibility. The device is a non-volatile memory 
organized as a 258-8-bit words or 512-4-bit words. 
Programming of the memory contents is accom- 
plished by storing a charge in a cell location by 
programming that location with a 50 volt pulse. 
Separate output supply lead is provided to reduce 
internal power dissipation in the output stage 

(Vll)- 

features 


■ Field programmable 

■ Bipolar compatibility 

■ High speed operation 


+5V, ~12V operation 
1/iS max access time 


block and connection diagrams 



typical applications 

256 X 8 PROM Showing TTL Interface 



■ Pin compatible with MM5213, Ml\/I5231 mask 
programmable ROMs 

■ Static operation - no clocks required 

■ Common data busing (TR I -STATE® output) 

■ “O'" quartz lid version erasable with short wave 
ultra-violet light (i.e. 253.7 n.m.) 

■ Chip select output control 

■ 256 X 8 or 51 2 X 4 organization 

applications 

■ Code conversion 

■ Random logic synthesis 

■ Table look-up 

■ Character generator 

■ Micro-programming 

Dual-1 n-Line Package 



Order Number MM4203D or MM5203D 
See Package 6 

Order Number MM4203Q or MM5203Q 
See Package 21 


Operating Modes 

256 X 8 ROM connection (shown) 

Mode Control — HIGH IV35) 

A9 - LOW 

512 X 4 ROM connections 

Mode Control - LOW (GND or Vdo> 

Ag - Logic HIGH enables the odd (Bi, 83.. 87) outputs 

- Logic LOW enables the even (82. 84 83) outputs 

The outputs are enabled when a logic LOW is applied to 
the Chip Select line. 

Programming is accomplished in 256 x 8 mode only. 


Note: For programming information see AN-100. 
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absolute maximum ratings 


All Input or Output Voltages with Storage Temperature Range 

Respect to Vge Except During Programming +.3V to -20V Lead Temperature (Soldering, 10 sec) 

Power Dissipation 1W 

Operating Temperature Range MM4203 -55°Cto 85°C 

IVIM5203 0°Cto70°C 

electrical characteristics Ta within operating temperature range, 

Vss “ +5V ±5%, Vqq = Vll “ '•12V, ±5%, Vge - PROGRAM = Vss unless otherwise noted 


-65Xto 125?C 
3G0X 


PARAMETER 

Input Current, I L. I 
Out|3ut Leakage, l^o 
Power Supply Current, Igs 
Input LOW Voltage, Vu_ 

Input HIGH Voltage, V|h 
O utput LOW Voltage, Vql 

Output Clamp Current, Icp 

Output HIGH Voltage, Vqh 

Data Hold Time, Tqh ■ 

Access Time, T^cc 

Chip Select Time, Tco 
Chip Deselect Time, Tqd 

Allowable Chip Select Delay, t^s 

Input Capacitance, C|n 
O utput Capacitance, Cqut 


CONDITIONS 

V,N=0V 

VouT =0V Vss -2.0 

Ta - 25°C = Vcc - 2.0 


1.6 mA sink -12.6V < V^l < -3V 

Vll - -3.0V Vqut = -l-OV (Note = 0°C 

Vll = -12.^V Vqut = -1.0V (Note 8) T^ = 0°C 

0.8 mA source 

(Min Access Time) 

Ta = 25°C (Note 6) 


Allowable delay In selecting chip after change 
of address without affecting access time. 

V|N = Vss ) , 


' 1 

t 

55 

Vss -4.0 
Vss + -3 ^ 
.40 
6.0 
15.0 


Vqut - Vss 7 
CS = Vqc - 2.0 


f- 1.0 MHz (Note 2) 


programming characteristics 

Ta = 25°C, Vss = OV, Vge = +12V ±10%, ^ = OV unless 

PARAMETER 

Address and Data Input Load Current, Ild Vh 

Program Load Current, I LP Vn 

Vbb Supply Uoad Current, I lb 
P eak Iqq Supply Load Current Ildd (Note 3) 

Input High Voltage, V,hp 

Address and Data Input Low Voltage, V|lp 

Pulsed Input Low Voltage: 

Vqd, and Program, Vqlp 

VuL 

Vpo Pulse Duty Cycle 

Program Pulse Width, tpw (Note 4) , Vq 

Data and Address Set Up Time, tow 

Data and Address Hold Time, tpH \ 

Pulsed VoD Supply Overlap, tss 
Pulsed VpD Supply Overlap, tgn 

Vdd» Program, Address, and Input Rise 
and Fall Times 


otherwise noted 


CONDITIONS MIN 

TYP 

MAX 

UNITS 

= -50V 

0 

10 

mA 

= -50V 

0 

10 

mA 


0 

10 

mA 

> “■ Vprogram ~ "“BOV 

650 


mA 

-2 


+.3 

V 

-50 


-40 

V 

-50 


-48 

V 

(Note 5) -50 


0 

V 



2 

% 

1 — Vprogf3nT BOV 


20 

ms 

1 



MS 

0 



MS 

1 


100 

MS^ 

- -1. 


3 

ms 



1 1 

i \ 

I 



Note 1: During programming, data is always applied in the 256x 8 mode, regardless of the logic state of A 9 and MODE 
CONTROL. j 

Note 2: Capacitances are not tested on a production basis but are periodically sampled. 

Note 3: I ddP ^iovvs only during pirogram period tpyyp. Average power supply current IldD typ'callv 1 5 i^A at 2% duty cycle. 
Note 4: Maximurn duty cycle of tpyy should not be greater than 2% of cycle time so that power dissipatibn is minimized. The 
program cycle should be repeated until the data reads true, then over-program three times that number of cycles (symbolized 
as X+3X programming. ' . 

Note 5: Vll 'S not needed during programming but may be tied to Vqq convenience. 

Note 6 : Tacc ~ ^000 ns + 25(N-1) where N is the number of chips wirfed-OR together. 

Note 7: Measured under continuous operation. ^ 

Note 8: Icp flows out the Vll pin, it does not flow out the VqD P'*^- > 
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MM4204/MM5204 

electrically programmable 4096-bit read only memory (EROM) 


general description 

The l\/IM4204/MM5204 is a 4096-bit static Read Only 
Memory which is electrically programmable and uses 
silicon gate technology to achieve bipolar compatiblity. 
The device is a non-volatile memory organized as 512 
words by 8 bits per word. Programming of the memory 
is accomplished by storing a charge in a cell location by 
applying a —BOV pulse. A logic Input, '"Power Saver/Ms 
provided which gives a 5:1 decrease in power when the 
memory is not being accessed. 

features 

■ Field programmable 

■ Fast program time: ten seconds typical for4096-blts 

■ Fast access time 

MM4204 1.25ms 

MM5204 IMS 

■ DTL/TTL compatibility 


■ Standard power supplies 5.0V, -12V 

■ Static operation— no clock required 

■ Easy memory expansion-TRI-STATE^ output Chip 
Select input (CS) 

■ "Q" quartz lid version erasable with short wave ultra- 
violet light (i.e., 253.7 nm) 

■ Low power dissipation 

■ '"Power Saver"" control for low power applications 

applications 

■ Code conversion 

• Random logic synthesis 

■ Table look-up 

■ Character generator 

■ Microprogramming 

• Electronic keyboards 


block and connection diagrams 


Oual-ln-Line Package 



Bo B| Bj B3 B4 8$ Be B? 



Order Number MM4204D 
or MM5204D 
See Package 6 
Order Number MM4204Q 
or MM5204Q 
See Package 21 
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absolute maximum ratings (Note i) 


All Input or Output Voltages with 
Respect XoVqq Except During Programming 
Power Dissipation 
Operating Temperature Range 
iyilVi5204 
MM4204 

Storage Temperature Range 

Lead Temperature (Soldering, 10 seconds) 


+0.3V to~20V 
750 mW 

0®Cto+70°C 
-55®C to +85'’C 
-65“Cto+125“C 
300“C 


dc electrical characteristics Ta within operating temperature range, Vh_=0V,Vbb “program = ' 
MM4204: Vgs “ 5.0V ±10%, Vdd = -12V ±10%, MM5204: Vgs = 5.0V ±5%, Vqd = -12V ±5%, unless otherwise noted. 


PARAMETER 

CONDITIONS 

MIN 

(Note 7) 

MAX 

UNITS 

V|i. Input Low Voltage , 


Vss-14 


Vss“4.2 

V 

V|H Input High Voltage 


Vss-1.5 


Vss+0.3 

V 

Input Current 

< 

z 

ii 

o 

< 



10 

, ma 

VoL Output Low Voltage 

Iql 1.6 mA 

< 

r 

r 


0.4 

V 

Vqh Output High Voltage 

Iqj-j ~ "“C.B mA 

2.4 


Vss 

V 

Ilo Output Leakage Current 

VouT - OV. GS = V,H 



1.0 

pA 

IpD Power Supply Current 

MM5204 Ta * 0°C. ^ = V,h , Power Saver = V,^ 


28 

40.0 

mA 


MM4204 Ta = O'^C, CS == V|„, Power Saver * V,l 



50.0 

mA 


MM5204 Ta = 0°C, CS » V,h . Power Saver = V,h 


6.0 

8.0 

mA 


MM4204 Ta = 0°C. CS * V,h. Power Saver = V,h 



10.0 

mA 

Iss 

MM5204 Ta = 0°C, CS == V,h , Ppwer Saver * V,l 



42 

mA 


MM4204 Ta * 0°C, CS == V,h , Power Saver * V,l 



52 

mA 

1 

MM5204 Ta = 0°C, CS = V,h, Power Saver = V,h 



10 

mA 


MM4204 Ta ’ O^'C. CS = V,h, Power Saver - V,h 



12 

rjnA 


aC’ electrical characteristics Ta within operating temperature range, Vll “ OV, Vbb “ PROGRAM = Vss, 
MM4204; Vgg = 5.0V ±10%, Vdd = -12V ±10%, MM5204; Vgg = 5.0V ±5%, Vdd = -12V ±5%, unless otherwise noted. 


PARAMETER C 

tAcc Access Time 

MM5204 Ta*70''C. 

MIVI4204 Ta 85°C, 

tpo Power Saver Set-Up Time 

MM5204 
MM4204 

tco Chip Select Delay 

MM5204 
MM4204 

toH C3ta Hold Time 

tooc Chip Select Deselect Time 

MM5204 
MM4204 

toop Power Saver Deselect Time 

MM5204 
MM4204 

C|N Input Capacitance (All Inputs) ~ ^ 

CouT Output Capacitance ^ Vqut ~ '^ss 

(All Outputs) , (Note 2) 


CONDITIONS 


(Note 4) 
(Note 4) 


== Vssrf = 1.0 MHz. (Note 2) 

JT =* Vcfi. ^ « V,H. f = 1.0 MHz, 


MIN 

TYP 

(Note 7) 

MAX 

UNIT 


0.75 

1.0 

MS 



1.25 

MS 



1.8 

MS 



2.0 

JUS 



500 

ns 



600 

ns 

30 

50 


ns 

30 

300 

500 

ns 

30 

300 

600 

ns 

30 

300 

500 

ns 

30 

300 

600 

ns 


5.0 

8.0 



8.0 

15 

pF 
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programmer electrical characteristics t* = 25°c, Vgs = cs = Power saver = ov, Vll = ov to 


unless Otherwise specified, 



PARAMETER 

Ild 

Data Input Load Current 

Uld 

(Address Input Load Current 

Ilp 

Program Load Current 

kee 

Vbb Load Current 

Ildd 

Vqd Load Current 

V|HP 

Address Data and Power Saver 

Input High Voltage 

ViLp 

Address Input Low Voltage 

Data Input Low Voltage 

Vdhp 

Vdd Program High Voltage 

Vqlp 

V DO arid Program Low Voltage 

'^BLP 

Vbb Low Voltage 

VbHP 

Vbb High Voltage 

' VpD 

Pulse Duty Cycle a 

tpw 

Program Pulse Width 

Ids 

Data and Address Set-Up Time 

Idh 

Data and Address Hold Time 

Iss 

Pulsed Vdd Set-Up Time 

ISH 

Pulsed Vdd Hold Time 

Ibs 

Pulsed Vbb Set-Up Time 


(Note 5). 


Pulsed Vbb Hold Time 
Power Saver Set-Up Time 
Power Saver Hold Time 

VoDr Program, Address and Data 
Rise and Fall Time 


CONDITIONS 


V.M = -50 V 


Vnn = PROGRAM = -50V 


TYP 

(Note 7) 


= 0V to 

“14V, 

MAX 

UNITS 

-10 

mA 

-10 

mA 

-10 

^ mA 

50 

mA 

-200 

mA 

0.3 

V 


Notel: “Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperatt/re Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. , . 

Note 2: Capacitance is guaranteed by periodic testing. 

Note 3: Positive true logic notation is used except on data inputs during programming 
Logic "1" = most positive voltage level 
Logic "0" = most negative voltage level 

Note 4: t/^QC ~ 1000 ns 25 (N-1 ) where N is the number of devices wire— OR'd together. 

Note 5: The program cycle should be repeated until the data reads true, then over-programmed 5 times that number of cycles. (Symbolized as 
X -1- 5X programming). 

Note 6: The EROM is initially programmed with ail "O's." A V|hp on any data input BO— B7 will leave the stored "O's" undisturbed, and a Vj^p 
on any data input BO— B7 will write a logic "1" into that location. 

Note 7: Typical values are for nominal voltages and T^ = 25°C, unless otherwise specified. 

erase specification 

The recommended dosage of ultraviolet light exposure is 6W sec/cm2. 


programming 

The l\/IM4204/l\/IM5204 is normally shipped in the un- 
programmed state. All 4096-bits are at logic 'V” state. 
The table of electrical programming characteristics and 
Figure 2 give the conditions for programming of the 
device. In the program mode the device effectively 
becomes a RAM with the 512 word locations selected by 


address inputs AO— A8. Data inputs are BO— B7 and 
write operation is .controlled by pulsing the Program 
input. Since the EROM is initially shipped with all "O's," 
a V|HP on any data input BO— B7 will leave the stored 
"O's" undisturbed and a V|lp on any data input BO— B7 
will write a logic "1" Into that location. 
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MM1742, MM4243/MM5243, MM4244/MM5244 read only memories 




MM1742 2048-bit read only memory 
general description 

The MM 1742 Is a 2048-bit static Read Only Memory 
which is etectrically programmable and uses silicon gate 
technology to achieve bipolar compatibility. The device 
is a non-volatile memory organized as 256 8-blt words. 
Programming of the memory is accomplished by storing 
a charge in a cell location by applying a -^47V pulse. 
Although a PROM die is used, factory programming 
is required. 

features 

■ Electrically programmed for fast turn-around 

■ Fully decoded, 256 x 8 organization 


■ Bipolar compatible 

■ TRI-STATE® outputs 

■ Pin compatible with the MM1702A, C1702A, and 
C1302. 

applications 

■ Code conversion / 

■ Table look-up 

■ Micro-programming 

■ Character generator 

■ Random logic synthesis 


block and connection diagrams 



Note: tn the read mode a logic ''1 " at the address inputs 
and data outputs is a high and logic "0” is a low. 


Dual-1 n-Ltne Package 

VOD Vcc Vcc A3 A4 AS A6 A7 Vqg Vcc Vgc 



Pin Names 


A0-A7 

Address Inputs 

cs 

Chip Select Input 

DqUTI - DoUTS 

Data Outputs 


\ 
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National Semiconductor 


absolute maximum ratings {Note i ) 





Ambient Temperature 0°C to+70°C 

Storage Temperature --65°C to +125°C 

Power Dissipation 2W 

Read Operation 

Input Voltages and Supply Voltages with +0.5V to -20V ^ 

Respect to Vqq 

Lead Temperature (Soldering, 10 seconds) 300°C 





dc characteristics 

Ta = 0°C to +70°C, Vcc “ 5V ±5%, Vdd ~ ±5%, Vqg “ ±5%, unless otherwise noted. Typical values are at nominal 

voltages and Ta = 25°C. (Note 2) 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

'Ll 

Address and Chip Select 
Input Load Current 

< 

z 

1! 

o 

< 



1 

* mA 

•lo 

Output Leakage Current 

VOUT = OV, CS = Vcc - 2 



1 

UA 

•ddo 

Power Supply Current 

VgG = Vcc, ^ = Vcc - 2 

IOL = 0mA, Ta = 25°C, 

(Note 2) 


5 

10 

mA 

'DDI 

Power Supply Current 

CS = Vcc ~ 2, Iql = 0 

Ta = 25 °c 


35 

50 

mA 

IdD2 

Power Supply Current 

^=0, IQL = 0 mA, Ta = 25°C 


32 

46 

mA 

IDD3 

Power Supply Current 

CS = Vcc - 2, Iql ~ 0 mA, 

Ta = o°c 


38.5 

60 

mA 

'CFI 

Output Clamp Current 

vout = -iv,Ta = o°c 


8 

14 

mA 

ICF2 

Output Clamp Current 

V0UT = -1V,Ta = 25°C 



13 

mA 

'6G 

Gate Supply Current 




1 

HA 

V|L1 

Input Low Voltage for 

TTL Interface 


-1 


Vcc^-1 

V 

Vil2 

Input Low Voltage for 

MOS Interface 


Vdd 


VcC“6 

V 

V|H 

Address and Chip 

Select Input High 

Voltage 


vcc-2 

\ 

Vcc+03 

V 

‘OL 

Output Sink Current 

V0UT = 0.45V ^ 

1.6 

4 


mA 

•oh 

Output Source Current 

VOUT = OV 

-2 



mA 

VOL 

Output Low Voltage 

'OL= 1-6mA 


-0.7 

0.45 

V 

VOH 

Output High Voltage 

•oh = -IOOmA 

3.5 

4.5 


^ v' 

Note 1: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and 
and functional operation of the device at these or at any other coridition above those indicated in the operational sections of this specification is 
not implied. Exposure to Absolute Maximum Rating conditions for extended periods may affect device reliability. 

Note 2: Power-Down Option: Vqg «Tiay be clocked to reduce power dissipation. The average Ipp will vary between Ippo and Ippi depending 
on the Vqq duty cycle (see typical characteristics). For this option, please specify MM1 742ALJ. 

V 
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ac characteristics 

Ta = 0°c to +70° C, Vcc = 5V ±5%, Vqd = -9V ±5%, Vqg = -9V ±5%, 


PARAMETER 

Freq. 

Repetition Rate 

tOH 

Previous Read Data Valid 

tACC 

Address to Output Delay 

tQVGG 

Clocked Vqg Set-Up,(Note 1 ) 

tcs 

Chip Select Delay 

tco 

Output 6elay From CS 

too 

Output Deselect 

toHC 

Data Out Hold in Clocked Vqg Mocle, (Note 1) 


capacitance characteristics = 25°c (Note 3) 


Note 3: This parameter is periodically sampled and is not 100% tested. 

read operation switching time waveforms 

(a) Constant Vqq Operation 


unless otherwise noted. 





PARAMETER 

CONDITIONS 

C|N 

Input Capacitance 

All Unused V||\[ = Vqq 

COUT 

Output Capacitance 

Pins Are 

CS = Vcc 

CVGG 

Vgg Capacitance, 

At ac 

VquT = Vcc 


(Note 1) 

Ground 

Vgg = Vcc 


MIN TYP 


8 




UNITS 


MHz 

ns 


UNITS 


PF 

PF 

pF 


{b\ Power-Down Option (Note t) 



DESELECTION OF DATA OUTPUT IN OR TIE OPERATION 



Conditions of Test: 

Input pulse amplitudes: 0— 4V, t,-, tf < 50 ns. 
Output load is 1 TTL gate; measurements made 
at output of TTL gate (tpp < 15 ns,) C^ » 15 pF. 


V|L 

_J tpvgg 

CLOCKED A I / V 

VoG -A r (NOTE 1) \ 

h»— tACC — h *0HC 

Vqh "-' x / 

data data OUT \ / DATA OUT 

OUT INVALID \ A INVALID 

VoL — : 

DESELECTION OF DATA OUTPUT IN OR TIE OPERATION 
ViH--\ / : 



Note 1: The output will remain valid for 
toHC clocked Vqq is at Vqq. An 

address change may occur a$ soon as the output 
is sensed (clocked Vqq may still be at Vqq), 
Data becomes invalid for the old address when 
clocked Vqq is returned to Vqq. 

Note 2: If CS makes a transition from Vt|_ to 
V|H while clocked Vqq is at Vqq, then 
deselection of output occurs at tQp as shown 
in static operation with constant Vqq. 


National Semiconductor 


























o 

«+-» 

0 

t3 

C 

8 

1 
0 
w 

15 

tz 

g 

'•4-' 

0 




MM2316A 16,384-bit read only memory 


general description 


The MM2316A is a static MOS 16,384-bit read-only 
memory organized in a 2048-word-by-8-bit format. 
It is fabricated using N-channel enhancement and 
depletion-mode silicon-gate technology which provides 
complete DTL/TTL compatibility and single power- 
supply operation. | 


Three programmable chip selects controlling the TRI- 
STATE® outputs allow for memory expansion. 


Programming of the memory array and chip-select 
active levels is accomplished by changing one mask 
during fabrication. 


features 

■ Fully decoded 

■ Single 5V power supply 

■ Inputs and outputs TTL compatible 

■ Static operation 

■ TRI-STATE outputs for bus interface 

■ Programmable chip selects 

■ 2048 word by 8-bit organization 

■ Maximum access time— 450 ns 

applications 

■ Microprogramming 

■ Control logic 

■ Table look-up 


block and connection diagrams 


logic symbol 


A7 A8 A9 A10 



Oual-ln*Line Package 




ac test circuit and switching time waveforms 


TEST 

POINT 

Q 


-H- 


Rl 

2.5k 


2.4V ■ 
ADDRESS 
0.4V - 




2.4V- 

CHIP SELECT 
0.4V - 




‘SELECT [ 


‘DESELECT 


Includes jig capacitance 
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MM 2316 A 16,384-bit read only memory 





absolute maximum ratings (Notei) 


Voltage at Any Pin 
Operating Temperature Range 
Storage Temperature Range 
Power Dissipation 

Lead Temperature (Soldering, 10 seconds) 


-D.5V to +7V 
0°C to +70°C 
to+150°C 
1W 
SOO'^C 


dc etectricdi chdrsctoristics (Ta within operating temperature range, Vcc ~ 5V ±5%, unless otherwise noted). 


TYP 

CONDITIONS MIN (Mote 4) UNITS 


V|N = 0 to Vcc 


PARAMETER 
(Note 3) 


Input Current (Ili) 

Logical Input Voltage (VjH) 
Logical "'0" Input Voltage (V|l) 
Logical "'T' Output Voltage (Vqh) 
Logical “Q” Output Voltage (Vql) 
Output Leakage Current (IlOH) 
Output Leakage Current (IlOL) 

Power Supply Current dcci) 

(Note 4) 


10 

vcc+‘*o 

0.8 


IOH = -100mA 

IOL'=2mA 

VouT = 4V,CS=2.2V 

V0UT"= 0.45V, CS = 2.2V 

All Inputs = 5.25V, Data 

Output Open 



PARAMETER 
(Note 3) 

CONDITIONS 

Input Capacitance (All 

V|N = OV, Ta = 25°c, f = 1 MHz, (Note 2) 

Inputs) (C|n), (Note 4) 


' Output Capacitance 

VOUT == OV, Ta = 25°C, f = 1 MHz, 

(CoUTK (Note 4) 

(Note 2) 


MIN max units 

(Note 4) 


.5 pF 

15.0 pF 



ac electrical characteristics 

(Ta within operating temperature range, Vqc ” ±5%, unless otherwise specified). 

See ac test circuit and switching time waveforms. 


PARAMETER 
(Note 3) 

CONDITIONS 

tACCESS 

See ac Load Circuit. All Times Measured 

• 

to 1 .5V Level with and tf of Input 
< 20 ns . 

tSELECT 

See ac Load Circuit. All Times Measured 


to 1 .5V Level with t^ and tf of Input 

< 20 ns 

toESELECT 

See ac Load Circuit. All Times Measured 

to 1.5V Level with tr and tf of Input 


< 20 ns 


TYP 
(Note 4) 



MAX 

UNITS 

450 

ns 

300 

ns 

300 

1 ns 


Note 1: ''Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: Capacitance is guaranteed by periodic testing. 

Note 3: Positive true logic notation is used: logical "1" = most positive voltage level, logical "0" = most negative voltage level. 

Note 4: Typical values are for Ta = 25°C and nominal supply voltage. 
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MM4242/MM5242 1024 x 8-bit ROM 
MM4245/MM5245 2048 x 4-bit ROM 

general description 

These static, 8192-bit ROMs are fabricated using N- 
Channel enhancement and depletion mode silicon gate 
technology. This provides complete DTL/TTL compati- 
bility and single power supply operation. 

Chip select inputs control the TRI-STATE® outputs and 
allow for memory expansion. The chip select code is pro- 
grammed at the same time as the memory matrix and a 
coc^e of 1:16 for the MM4242/MM5242 and 1:8 for the 
MM4245/MM5245 must be selected. 

applications 

■ Microprogramming 

■ Control logic 

■ Random logic synthesis 

■ Table lookup 


features 

■ Fully decoded 

■ Single +5V supply 

■ All inputs and outputs directly DTL/TTL compatible 

■ Static operation , i 

■ TRI-STATE outputs for bus interface 

■ Programmable chip selection 

■ Maximum access time 450 ns (MM5242/MM5245) 

■ Pin compatible with NationaPs 4k and 16k ROMs 


MM4242 


MM5242 


MM4245 


MM5245 


Military | Commercial | Organization Package 
1024x8 J 

1024x8 N,J 

2048x4 J 

2048 X 4 N, J 



block and connection diagrams 

MM4242/MM5242 



01 02 03 04 05 06 07 08 


Dual-ln-Line Package 


MM4245/MM5245 

AO A1 A2 A3 A10 



Dual-ln-Line Package 


a 

24 

AO 

GNO 

JL 

— a — 


Zi 

A1 

01 

-1 



ii 

A2 

NC 




21 

A3 

02 

-JL 



£1 

A4 

NC- 

Ji, 



2L 

AS 

03 

-1 


/MM4242/MM5242 

11 

A6 

NC- 

J. 

MM424S/MM5245 


17_ 

A7 

04- 

8 



il 

A8 

NC- 




11 

A9 

CSO- 

JO 


' 

11 

CS3 

CS1- 

-11 



11 

CS2 

Vcc- 

J2 



logic symbols 


MM4242/MM5242 


AO 


A1 

01 

A2 

02 

A3 

03 

A4 

04 

AS 

05 

A6 

06 

A7 

07 

A8 

08 

A9 


CSO CS1 

CS2 CS3 


MM4245/MM5245 


AO 



A1 



A2 


01 

A3 



A4 


02 

AS 



AS 


03 

A7 



AS 


04 

A9 



A10 

CSO 

CS1 

CS2 


832 


© IC MASTER 1977 


4242/MM5242 1024 x 8-bit ROM 
4245/M M5245 2048 x 4-bit ROM 





















absolute maximum ratings 

{Note 1 ) 

Voltage At Any Pin -0.5V to +7.0V 

Storage T emperature Range -65° C to +1 50°C 

Power Dissipation 1 .0 W 

Lead Temperature (Soldering, 10 seconds) 300°C 

operating conditions 

MIN 

Supply Voltage (V^c) 

MM4242, MM4245 4.5 

MM5242, MM5245 4.75 

Ambient Temperature (T/^) 

MM4242, MM4245 -55 

MM5242, MM5245 0 

Logical "0" Input Voltage (Low) -0.5 

Logical "1" Input Voltage (High) 2.0 

MAX 

5.5 

5.25 

+125 

+70 

+0.65 

vec 

UNITS 

V 

V 

°c 

°c 

V 

V 

dc electrical characteristics (Note 2) 







Y 

PARAMETER 

CONDITIONS 

MM4242, 45 

MM5242,45 

UNITS 

MIN 

tVp 

MAX 

MIN 

TYP 

MAX 

V|H Logic "1" Input Voltage 


2.0 


Vcc 

2.0 


Vec 

V 

V|L Logic ''0" Input Voltage 


-0.5 


0.65 

-0.5 


0.65 

y 

Vqh Logic Output Voltage 

IQH ="'200/iA 




2.4 



V 

VqL Logic '*0" Output Voltage 

lOL ^ 3.2 mA 



0.4 



0.4 

V 

ILi Input Current 

Viisi = 0 to Vec 



2.5 



2.5 

UiA 

•LOH Output Leakage Current 

VoUT ~x2-4V, (Note 3) 



10 



10 

mA 

*LOL Output Leakage Current 

VqUT = 0-45V, (Note 3) 

-10 



-10 



mA 

Ice Power Supply Current 

All Inpyts = Vec 

Data Out Open 


■ 

130 



130 

mA 

capacitance 










PARAMETER 

CONDITIONS 

MM4242/5242 

MM4245/5245 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

C|M Input Capacitance 

V|N = 0V,Ta = 25°C, 
f = 1.0 MHz, (Note 4) 


■ 

■ 

. 

■ 




B 

pF 

COUT Output Capacitance 

VOUT = OV, Ta = 25°C, 
f = 1.0 MHz, (Note 4) 


■ 

15.0 

■ 

■ 

22.0 

PF 

ac electrical characteristics (with standard Load) 

PARAMETER 

CONDITIONS 

MM4242, 45 

MM5242, 

45 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

^ACCESS Access Time 


(Figure 1} 


250 

575 


250 

450 

ns 

tSELECT Output Enable Time 

(Figure 2} 


100 

300 


100 

200 

ns 

^deselect Output Disable Time 

(Figure 2} 


75 

150 


75 

125 

ns 

Note 1 : "Absolute Maximum Ratings" are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note These limits apply over the entire operating range unless stated otherwise. All typical values are for Vqq = 5V and T/\ * 25°C. 

Note 3: Chip select inputs such that outputs are TRI-STATE. 

Note 4: Capacitance is guaranteed by periodic testing. 
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MM4243/MM5243 2048-bit read only memory 
general description 


The MM4243/MM5243 is a 2048‘bit static Read Only 
Memory which is electrically programmable and uses 
silicon gate technology to achieve bipolar compatibility. 
The device is a non-volatile memory organized as 256 
8-bit words or 512 4-bit words. Programming of the 
memory is accomplished by storing a charge in a cell 
location by applying a —50V pulse. Although a PROM 
die is used, factory programming is required. Separate 
output supply lead is provided to reduce internal power 
dissipation in the output stage (Vll). 

features 

■ Electrically programmed for fast turn-around 

■ Bipolar compatibility +5V, —12V operation 

■ High speed operation ljus max access time 


block and connection diagrams 



typical application 

256 X 8 PROM Showing TTL interface 


13 


12 

14 


11 

15 


10 

16 


9 

18 

MM4243/MM5243 

7 

19 


6 

20 


5 

21 


4 

22 


3 

23 


2 

24 


1 


■ Pin compatible with MM5203O, EPROM and the 
MM5213 masked ROM 

■ Static operation — no clocks required 

■ Common data busing (TR l-STATE® output) 

■ Chip select output control 

■ 256 X 8 or 512 X 4 organization 

applications 

■ Code conversion 

■ Random logic synthesis 

■ Table look-up 

■ Character generator 

■ Micro-programming 


Duai-ln-Line Package 



15 mode 
CONTROL 


Operating Modes 

256 X 8 ROM connection (shown) 

Mode Control HIGH (Vss) i 

A9 - LOW 

512 X 4 ROM connections 

Mocj^ Control — LOW (GND or Vqq) 

A9 — Logic HIGH enables the odd (81, 83. . .87) outputs 

A9 — Logic LOW enables the even (82, 84. . .88) outputs 

The outputs are enabled when a logic LOW is applied to 
the Chip Select line. 


fSee operating mode notes 
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absolute maximum ratings 

All Input or Output Voltages with Respect 

to Vss 

Power Dissipation 
Operating Temperature Range 
MM4243 
MM5243 

Storage Temperature Range 

Lead Temperature (Soldering, 10 seconds) 


0.3V to -20V 
IW 

-55^0 to +85'^C 
0®Cto+70®C 
-65^*0 to +125*'C 
300°C 


electrical characteristics 

Ta within operating temperature range, Vss = 5V ±5%, Vqq = Vll == -12V ±5%, unless otherwise noted. 


PARAMETER 


I LI Input Current 

ILO Output Leakage 

ISS Power Supply Current 

V|L Input LOW Voltage 

V|H Input HIGH Voltage 

VqL Output LOW Voltage 

ICF Output Clamp Current 

% 

VqH Output HIGH Voltage 

TqH ^‘^6 

T^ACC Access Time 

Tco Chip Select Time 

Tqd Chip Deselect Time 

tcS Allowable Chip Select Delay 


C|N Input Capacitance 
CquT Output Capacitance 


CONDITIONS 


VfN = 0V \ 

vout = ov,cs-Vss-2 
Vss-2,Ta = 25“C 


I.SmAsink, -12.6V< Vll<-3V 

VoUT = -IV, Ta = 0“C, (Note 4) 

Vll=^-3V 

Vll = -12.6V 

0.8 mA source 

(Min Access Time), (Figures 1 and 2) 

Ta = 25°C, (Note 2),( Figures 1 and 2) 
(Figures 1 and 3) 

(Figures 1 and 3) 

(Figures 1 and 2) 

Allowable delay in selecting chip after change 
of address without affecting access time 

V|N = Vss,^ = 1 MHz. (Note 1 ) 

VOUT = Vss,CS = Vss - 2, f = 1 MHz, 
(Note 1 ) 


Vss- 10 
Vss-2 


Note 1 : Capacitances are not tested on a production basis but are periodically sampled. 
Note 2: T>\CC ~ JOOO ns + 25(N-1) where N is the number of chips wired-OR together. 
Note 3: Measured under continuous operation. 

Note 4: l^p flows out the Vll does not flow out the Vqq pin. 


MAX 


1 

1 

55 

VsS-4 

Vss+0.3 

0.4 


typical performance characteristics 


Maximum Supply Current 133 
as a Function of Temperature 








(Note 3) 









iiiiiiSiss: 


-50 -25 0 25 50 75 100 125 

TAfC) 


Maximum Access Time (Tacc) 
as a Function of Vpp Supply 
Volta^ 


Vss * 4.75V - 

Vll*Vod - 


-10 -11 
VoD (VOLTS) 
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IVIM4244/MM5244 4096 -bit read only memory 
general description 


The MM4244/IVIM5244 is a 4096-bit static Read Only 
Memory which is electrically programmable and uses 
silicon gate technology to achieve bipolar compatibility. 
The device is a non-volatile memory organized as 512 
words by 8 bits per word. Programming of the memory 
is accomplished by storing a charge in a cell location by 
applying a —50V pulse. Although a PROM die is used, 
factory programming is required. A logic input, 'Tower 
Saver," is provided which gives a 5:1 decrease in power 
when the memory is not being accessed. 

features 

■ Electrically programmed for fast turn-around 

■ Fast access time 

MM4244 1.25ms 

MM5244 IMS 

■ DTL/TTL compatibility 


■ Pin compatible with the MM5204 and the MM 521 4 

■ Standard power supplies 5.0V, -12V 

■ Static operation— no clock required 

* Easy memory expansion— TRI-STATE® output Chip 
Select input (CS) 

■ Low power dissipation 

■ "Power Saver" control for low power applications 

applications 

■ Code conversion 

■ Random logic synthesis 

■ Table look-up 

■ Character generator 

■ Microprogramming 

■ Electronic keyboards ** 


block and connection diagrams 


Dual-ln-Line Package 


INPUT 


BUFFERS 






B1 B2 B3 B4 B5 B6 B7 





absolute maximum ratings (NoteD 

All Input or Output Voltages with 

Respect to Vss 0-3V to -20V 

Power Dissipation - 750 mW 

Lead Temperature (Soldering, 10 seconds) 300°C 


Operating Temperature Range 

MM5244 0°C to +70°C 

MM4244 -55°Cto+85°C 

Storage Temperature Range -65° C to +125*^0 


dc elGCtrical characteristics Ta within operating temperature range, Vll = OV, MM4244: Vss = 5V ±10%, 
VdD “ ~12V ±10%, MM 5244: VsS ' ^V ±5%, Vqd = — 12V ±5%, unless otherwise noted. 


PARAMETER 

CONDITIONS 

MIN 

TYP 

(Note 5) 

MAX 

UNITS 

V|L 

Input Low Voltage 


Vdd-14 


Vss-4.2 

V 

V,H 

Input High Voltage 


Vss-1.5 


VsS+0.3 

V 

ILI 

Input Current 

V|N = 0V 



' 1 

UtA 

VqL 

Output Low Voltage 

•OL “ 10 

vll 


0.4 

V 

VOH 

\ 

Output High Voltage 

Iqh “ -0.8 mA . ^ 

2.4 


1 Vss 

V 

•lo 

Output Leakage Current 

VOUT = OV,^= V|H 



1 

/4A 

Idd 

Power Supply Current \ 

Ta = 0'^C,^ = V|h 

' 





MM5244 

Power Saver = V|l 


28 

40 

mA 


MM4244 

Power Saver = V|l 



50 

mA 


MM5244 

Power Saver = V|h 


6 

8 

mA 

'' 

MM4244 

Power Saver = V|H 



10 

mA 

'ss 

MM5244 

Power Saver = VjL 



42 

mA 


MM4244 

Power Saver = V||_ 



52 

mA 


. MM5244 

Power Saver = V|h 



10 

mA 


MM4244 

Power Saver = V(H 



12 

mA 


ac electrical characteristics Ta within operating temperature range, Vll = OV, MM4244: Vss = 5V ±10%, 
Vqd = -12V ±10%, MM5244: Vss = 5V ±5V, Vqd = — 12V ±5%, Unless otherwise noted. 


PARAMETER 

CONDITIONS 

MIN 

TYP 

(Notes) 

MAX 

UNITS 

tACC 

Access Time 

(Figure 1), (Note 4) 






MM5244 

Ta = 70^C 


0.75 

1 

Ats 


MM4244 

Ta = SB^'C 


1 

1.25 

MS 

tpo 

Power Saver Set-Up Time 

(Figure 1} 





j 

IVIM5244 




1.8 

jUS 


MM4244 




2 

MS 

tco 

Chip Select Delay 

(Figure 1) 






MM5244 




509 

ns 


M1VI4244 




600 

ns 

tOH 

Data Hold Time 

(Figure 1) 

30 

50 


ns 

*ODC 

Chip Select Deselect Time 

(Figure 1) 






MM5244 


30 

300 

500 

ns 


MM4244 


30/ 

300 

600 

ns 

tODP 

Power Saver deselect Time 

(Fjgure 1} 






MM5244 


30 

300 

500 

ns ■ 


4/IIVI4244. » 


30 

300 

600 

1 ns 

C|N 

Input Capacitance (All Inputs) 

V|N = Vss, 1 MHz, (Note 2) 


5 

8 

PF 

COUT 

Output Capacitance 
(All Outputs) 

VoUT = Vss, CS = V|H. 
f = 1 MHz, (Note 2) 


8 

15 

PF 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Rarrge" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. ^ 

Note 2: Capacitance is guaranteed by periodic testing. 

Note 3: Positive true logic notation is used 

Logic "1" = most positive voltage level 
Logic "0" = most negative voltage level 

Note 4: t/\cC “ 1000 25 (N-l ) where N is the nurr)ber of devices wire— OR'd together. 

Note 5. Typical values are for nominal voltages and Ta = 25°C,unless otherwise specified. 
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Preliminary 


MM4246/MM5246 2048 x 8 -bit ROM 
MM4247/MM5247 4096 x 4-bit ROM 

general description 

These static, 16,384-bit ROMs are fabricated using 
N-channel enhancement and depletion-mode silicon-gate 
technology. This provides complete DTL/TTL compati- 
bility and single power supply operation. 

Chip select Inputs control the TRI-STATE® outputs and 
allow for memory expansion. The chip select code is 
programmed at the same time as the memory matrix and 
a code of 1 :8 for the MM4246/MM5246 and 1 :4 for the 
MM4247/MM5247 must be selected. 


features 

■ Fully decoded 

■ Single +5V supply 

■ All inputs and oCitputs directly DTL/TTL compatible 

■ Static operation 

■ TRI-STATE outputs for bus interface 

■ Programmable chip selection 

■ Maximum access time 450 ns (MM5246, MM5247) 

■ Pin compatible with National 4k and 8k ROMs 


applications 

■ Microprogramming 

■ Control logic 

■ Random logic synthesis 

■ Table lookup 


MM4246 


MM5246 


MM4247 


MM5247 


Military I Commerciai 


X 


Organization I Package 


2048x8 


2048 X 8 


4096 X 4 


4096 x4 
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4246/MM5246 2048 x 8-bit RO 
4247/MM5247 4096 x 4-bit ROf 



























absolute maximum ratings 

(Note 1) 

Voltage At Any Pin -Q.BV to +7.0V 

Storage Temperature Range --65°C to +150°C 

Power Dissipation 1.0 W 

Lead Temperature (Soldering, 10 seconds) 300° C 

- 

operating conditions 

MIN 

Supply Voltage (V^q) 

MM4246. MM4247 4.5 

MM5246, MM5247 4.75 

Ambient Temperature (T a) 

MM4;246, MM4247 -55 

MM5246, MM5247 0 

Logical "0" Input Voltage (Low) -0.5 

Logical "1" Input Voltage (High) 2.0 

MAX UNITS 

5.5 V 

5.25 V 

+125 °C 

+70 °C 

+0.65 V 

Vcc V 

dc electrical characteristics (Note 2) 









PARAMETER 

CONDITIONS 

MM4246, 47 

MM5246,47 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

VjH Logic 'M" Input Voltage 


2.0 



2.0 



V 

V|L Logic ''0" Input Voltage 


-0.5 

Bi 

0.65 

-0.5 



V 

VqH Logic *‘V' Output Voltage 

lOH = “200 mA 

El 



2.4 



V 

Vql Logic ''O'' Output Voltage 

lOL “ 3-2 nriA 



0.4 



0.4 

V 

ILI Input Current 

V|N = 0 to Vcc 



2.5 




MA 

*LOH Output Leakage Current 

VoUT " 2.4V, (Note 3) 



10 




juA 

* LOL Output Leakage Current 

VOUT = 0.45V, (Note 3) 




-10 



ii/K 

•CC Power Supply Current 

All Inputs = Vcc 

Data Out Open 



130 


■ 


mA 

capacitance 

PARAMETER 

CONDITIONS 

MM4246/5246 

MM4247/5247 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

C|N Input Capacitance 

V|N = OV, Ta = 25“G. 
f = 1.0 MHz, (Note 4) 



7.5 



■ 

pF 

CoUT Output Capacitance 

VOUT = OV, Ta = 25°C. 
f = 1.0 MHz, (Note 4) 



15.0 



22.0 

PP 

ac alectrical characteristics (With standard Load) 

PARAMETER 

CONDITIONS 


MM4246, 47 

MM5246, 47 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

t ACCESS Access Tirne 


(Figure f) 



250 

575 


250 

450 

ns 

^SELECT Output Enable Time 

(Figure 2) 



100 

300 


100 

200 

ns 

tPESELECT Output Disable Time 

(Figure 2} 



75 

150 


75 

125 

ns 

Note 1 : ^ "Abisolute Maximum Ratings" are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits apply over the entire operating range unless stated otherwise. All typical values are for V^c = 5V and Ta = 25° G. 

Note 3: Chip select inputs such that outputs are TRI-STATE. 

Note 4: Capacitance is guaranteki by periodic testing. a ^ 
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National Semiconductor 


NS3 

BULK STORAGE 
MEMORY UNIT 



The NS3 is a self-contained semicon- 
ductor random access memory system 
with a maximum capacity of 128K x 22 
bits or 256K bytes. 

It Is structured to provide a wide range of ' 
flexibility to satisfy jndividual systems ap- 
plications. 


The memory Is configured in 4 modular 
cards. Each card has a maximum capa- 
city of 32K X 22 bits (64K bytes). The 
memory can be modified to individual 
system requirements. 

The basic storage element is a 4K 
dynamic RAM which provides speed, 
proven reliability and low cost. Memory 
Flexibility is achieved by board de- 
population. Optional Features are pro- 


> Upto128Kx22biis(256KDytes) 

> 32K X 22 bit moduiarity 

> Byte Control 

> 5V4" Cabinet 

> Customized interfacing 

> Error Check and Correction 

> TTL Compatible 


vided. These include custom interfacing, 
error correction, and double word control 
(44 bits word structure). 

A remote Self-Test unit is offered as an 
optional accessory which exercises the 
memory system. 

The NS3 system is housed in a 5 V 4 " cab- 
inet and contains its own power supply. 




NS3 

BULK STORAGE 
MEMORY UNIT 


The NS3 Memory System contains: 


Custom Interface Card (optional) 

This provides for a specially designed 
Interface. A breadboard card is also 
available for the customer’s own design. 


Special Features Card (optional) 

This offers customized requirements such 
as error check and correction, double 
woitl structure, etc. 


Timing and Control 

This includes refresh logic which is im- 
plemented on a custorriized basis. *Parity 
generation and parity check are available 
as option. 


Memory Storage Cards 
There are up to 4 Memory Storage Cards. 
Each card contains up to 32K x 22 bits 
(64K bytes) which can be depopMlated. 


Cabinet and Power Unit 
The cards are housed in a 514" cabinet 
which also contains a power unit as a 
standard feature. The system interfaces 
to the main system via connectors on the 
^ rear of the unit. A system Interface cable 
can be provided as an option. 

*See section on Memory refresh. 
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Modes of Operation 

Write 

Read 

Read/Modify/Write 

Performance 

Access Time 280ns 

Read or Write Cycle 430ns 

Read/Modify/Write Cycle. 610ns* 

*Plus user data modify time 

Environment 

Operating 0°C to +50°C 
Non-operating -40°C to -f 80°C 
Humidity 90% without condensation 


Logic Levels 

All levels are TTL compatible 
Terminations are optional 

Memory Ref resh 

This can be implemented to individual 
customer applications either in a syn- 
chronous mode or in an a-synchronous 
mode allowing -handshaking with the 
CPU. A transparent refresh can be 
achieved in many applications. 

Interfacing 

Up to 3 max. plugs and receptacles 
£lco90pin (plug) 

Elco90pin (receptacle 


Mechanical 

Card Size: 11.75" X 15.40" 

Connectors: 2 ea. 80 pin edge connec- 
tors with pins space "125” center to 
center 

Optional Features 

1 Error check and correction 

2 Parity generation/Parity check 

3 Double word control — 44 bit word 
structure 

4 Late data strobe 

5 Custom Logic Interface 

6 Custom System Interface Cables 


Timing Diagrams 

WRITE CYCLE ^ 


MEMORY SELECT 
START INITIATE 
BYTE CONTROL 
ADDRESS IN 
MEMORY BUSY 
RD/MOD/WT . 

, DATA IN 
DATA oIjT 
' DATA AVAILABLE 


J< — 50 ns 




30 ns max 


READ CYCLE 

MEMORY SELECT 
START INITIATE 
BYTE CONTROL - 
ADDRESS IN 
MEMORY BUSY 
RD/MOD/WT 
DATA IN 
DATA OUT ' 

DATA AVAILABLE 


J4— 50 n 


- 30 ns max 


READ/MODIFY/WRITE CYCLE 


MEMORY SELECT 
START INITIATE 
BYTE CONTROL 

aPdress in 

MEMORY BUSY 
RD/MOD/WT 
DATA IN 
DATA OUT 
DATA AVAILABLE 


< — 

. 

> 

• 

^^^)0 ns min 


T— 

K ' • 50 ns min 


1 ^ ^ : 

■ — 

' < — IQO ns min 



l< — 30 ns max 



J< — ^100 nsTr 


O. 


WRITE PORTION330r,s mm 
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NS3000-1 
MEMORY CARD 
16KX20BITS 



National Semiconductor 
Corporation 

2900 Semiconductor Drive 
Santa Clara, California 95051 
(408) 732-5000 
TWX(910) 339-9240 


Output Signals 

1 Data Out (DO) 

2 Data Available (DA) 

3 Memory Busy (MB) 

Performance 

Access Time: 280 ns 

Read or Write Cycle: 430 ns 

Read/Modify/Write Cycle: 610 ns* 

*Plus user data modify time 

Input Signals 

1 Initiate pulse (RP) 

2 Byte control levels (BLC1, BLC2) 

3 Split Cycle (SC) 

4 Write pulse (WP) 

5 Configuration Option (4 lines) 

6 Address In (Al) 

7 Extended Address In (XAI) 

8 Data In (Dl) 

9 Memory Protect (MP) 

Logic Levels 

All levels are negative true TTL compati- 
ble. Terminations are optional. 


Special Options 

These can be added on a customized 
basis. 

1 Parity Check 

2 Parity Generation 

3 Data Available Reset — permits Data 
available (DA) to be gated within 
the memory cycle. It can be used to 
release the data buss in a shared 
system. 

Memory Organization 

1 Memory Storage 

2 Timing and Control 

3 Refresh Circuitry 

4 Optional Features 

Note: The memory size can be reduced 
by board depopulation. 

Memory Refresh 

This can be implemented to individual 
customer applications either In a syn- 
chronous mode or in an asynchronous 
mode allowing hand shaking with 
the CPU. 


Modes of Operation 

Read 

Write 

Read/Modify/Write 

Environment 

Operating: 0®C to +50®C 
Non-operating: -40®C to 8()®C 
Humidity: 90% without pondensation 

Mechanical 

Card Size: 11.75" X 15.40" 

Connectors: 2 ea. 80 pin edge connec- 
tors vyith pins space ‘125” center to 
center 

Power Requirements 

Standard -h15 -15V +5V ^ 

Option 4-12V ^5V+5V 

Standard Features 

1 Byte mode 

2 Late Data In— -enables late presenta- 
tion of data for write operation 


Timing Diagrams 

WRITE CYCLE 


RP 

SCL 

BCL 

Al 

Dl 

WP 

MB 

DO 

DA 




-280 ns 




man 400 1 





lypical Memory Card Interface 



REAO/MODIFY/WRITE CYCLE 
0 

RP 
SCL 
BCL 
Al 
Dl 
WP 
MB 
DO 
DA 





OVERALL CYCLE ^ 750 ns ma«- 




"Cycle time includes 150 ns to moditydaia 
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National Semiconductor 



NS3000-1 

MEMORY CARD 

16K X 20 BITS 

> Low cost 

> Designed to incorporate 

> High Speed 

special customer requirements 

A > Proven Reliability 

> Bi-directional data transmission 

y > Low Power 

if required 

> Special Options 

> TTL Compatible 


The NS3000 is a random access semi- 
conductor memory contained on a single 
printed circuit card. 

Design flexibility permits customized 
applications. 


Standard configurations are 16K x 16, 

18 or 20 bits with individual 8, 9, or 10 bit 
byte structure as an option. 

Options include parity generation, 
parity check, late data input and data 
available reset. 


It is designed for a wide range of applica- 
tions including mainframe computers, 
mini-computers, microprocessor based 
systems, intelligent terminals and 
data entry. 
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NS21 MEMORY 
STORAGE CARD 
16KX17BITS 




The National NS21 memory storage card 
is designed as an “add in” memory for 
use with the Hewlett Packard 2105, 2108 
family of computers. 

The memory size is 16K words and Is 
available in a depopulated version of 
8K words. 


The card is used in cbnjunction with 
the NS21 control card which is built by 
National as NS21 Control Card. One 
control card can communicate with up to 
12 storage bards for a maximum size of 
192K words. 


The address location In 16K blocks is 
selected on card by a dip switch. This 
enables the block address to be easily 
set or changed. 

The 4K Dynamic RAM chip is used as the 
basic storage element which provides 
low cost and high reliability. 



National Semiconductor 



National Semiconductor 


NS11 MEMORY 
STORAGE CARD 
16K X 16 BITS 


Memory Card Capacity 

16K words X 16 bits; depopulated 
memories 8K x 16 bits 


Cycle Timing 

Read (16 bits) . 800 ns min. 

Write (8 or 16 bits) 800 ns min. 
Refresh (Burst mode repeated every 
2 ms) 800 ns min. 
Read/Modify/Write 1 100 ns min. 


Interface 

All Address/Data & Control fully 
compatible with D.E.C. LSI-11 and 
PDP-11/03. 


Power Requirements 

Maximum operating current + 5V @ 
1.1A; -h12V(ao.5A 

Refresh current 4-5V @ 1.1A; 12V @ 
. 6O1J1A 


Dimensions 

8.9" X 10.44" 


Maximum Component Height 

.340 inches 


Environmental (Operating) 

Temperature 5°C to 50°C 
Humidity 1 0% to 90% relative; 

non-condensing 
Altitude To 8000 Ft. MSL 


Environmental (Non-operating) 

Temperature -20°C to +60°C 
Humidity 10% to 90% Relative; without 
condensation 

Altitude To 40,000ft MSL 



Memory Card interface Signals’^ 


Signal Mnemonic 

Data/Address BDAL 0 

through' 
BDAL 15 


Refresh 

BREF 

Sync 

BSYNC 

Write Byte 

BWTBT 

Data In 

BDIN 

Data Out 

BDOUT 

Reply 

BRPLY, 

Power Up 

BDCOK 


Description/Function 

Time-shared bi-directional data and address lines; open collectors. Address bits are asserted by 
computer at beginning of memory cycle; data are asserted by computer or memory at end of 
memory cycle. 

BDAL 0: Selects Byte during address for Write cycles. 

Low: Write Byte 2 (bits 8-15) 

High: Write Byte 1 (bits 0-7) 

DATALSB 

BDAL 13 through 15: Card Address Bits / 

BDAL 15: DATA MSB 

From computer; initiates dynamic memory Refresh cycle. 

From computer; leading edge Initiates all memory cycles; remains low for entire cycle. Address 
data are stable 75 ns prior to sync. 

From computer; down at fall of BSYNC initiates Write or Read/Modify/Write cycle. Down during 
BDOUT signals Write Byte (8 bits). 

From computer; when low, computer requests Read cycle. 

From computer; when low, computer requests Write or Write Byte cycle. 

From memory; acknowledges BSYNC; signals data are available; signals end of memory cycle. 
From computer; Indicates power is on. Must be high or memory will not cycle. 


*AII signals Active Low except BDCOK. 
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The National NS-11 is a 16K by 16 bit quently, the new 16K National card re- served for I/O, a 24K National memory 

dynamic NMOS random access memory places four of the 4K RAM cards in the systern results in full utilization of the 

that is specifically designed for use with LSI-11 and PDP-1 1 /03. One control clfcuit entire 32K address capacity in the LSI-1 1 . 

the Digital Equipment Corp. LSI-1 1 * replaces four, saving both space and At the same time, there is a net decrease 

and PDP-1 1/03* processors. The LSI-1 1 power, and increasing memory system in cost, space and power consumption, 

memory card fits'in LSI-11 and PDP-1 1/03 reliability. 

backplane assemblies, and Is electrically Each NLSI-1 1 card contains independent 

compatible with the LSI-11 bus. A depopulated (8K) version Is also avail- card select, timing and control circuits. 

able. When used with the 16K version. Addresses are jumper selected from 0 to 

The key to the compact “double-density” the two cards provide 24K of memory, 32K, in 4K increments, for full compatibil- 

design is the reliable National MM5270 and it complements the resident 4K RAM ity with the LSI-11 processor. 

4K dynamic 18 pin RAM which means a on the LSt-11 processor. Since another 

40% Increase in packing density. Conse- 4K of address capacity is normally re- *Trademark of Digital Equipment Corp. 
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NLSm Pin Assignments (View from Back Panel Side) 


AA1 

Spare 


AA2 

< 

o 

o 

BA1 

BDCOK 

B A2 

AB1 




AB2 

— 

BB1 


— 

BB2 

AC1 




AC2 

GND 

BC1 

Spare 

BG2 

AD1 




AD2 

VpQ 

BD1 



BD2 

AE1 




AE2 

BDOUT 

BE1 



BE2 

AF1 




AF2 

BRPLY 

B F1 



BF2 

AH1 

Spare 


AH2 

BDIN 

BH1 ' 

Spare 

BH2 

A J1 

GND 


A J2 

BSYNG 

BJ1 

GND 

B J2 

AK1 

Jumper 


AK2 

BWTBT 

BK1 

Vbe 

j Jumper 

B K2 

AL1 

Jumper 


AL2 

— 

BL1 

Vbb Jumper 

BL2 

AM1 

GND 

- 

A M2 

— 

BM1 

GND 

BM2 

AN1 

- 

— 


AN2 

— 

BN1 

Spare 

BN2 

AP1 

- 

— 


AP2 

— 

BP1 

Spare 

BP2 

AR1 

BREF 


A R2 

— 

BR1 

- 

— 

BR2 

AS1 

Spare 


A S2 

— 

B S1 

Spare 

BS2 

AT1 

GND 


AT2 

— 

BT1 

GND 

BT2 

AU1 

Spare 


AU2 

BDALO 

BU1 

Spare 

BU2 

AV1 

- 

- 


A V2 

BDAL1 

BV1 

Vcc 

BU2 


Timing Diagrams 


READ CYCLE: CYCLE TIME 800 NS MINIMUM 
0 100 200 



BWTBT uum 

WRITE CYCLE; CYCLE TIME 800 NS MINIMUM 



BWTBT 




READ/MODIFY/WRITE CYCLE; CYCLE TIME 1100 NS MINIMUM 

0 2M 3M 400 5M 6M 7^ 


800 




Vcc 

GND 

BDAL2 

BDAL3 

BDAL4 

BDAL5 

BDAL6 

BDAL7 

BDAL8 

BDAL9 

BDAL10 

BDAL11 

BDAL12 

BDAL13 

BDAL14 

BDAL15 
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MOSRAM 410 memory system 4096 words X 10 bits 



GENERAL DESCRIPTION FEATURES 


The MOSRAM 410 is designed to offer the systems 
engineer an alternative to the high cost design-prototype- 
test cycle. This memory system utilizes the MM2102 
N-channel, Ik part as the storage medium. These static 
storage cells eliminate the need for clocks and refresh. 
Data in and data out have the same polarity and the 
read operation is nondestructive. 

The simple interface and high performance make the 
MOSRAM 410 ideally suited for those memory applica- 
tions, both large and small, where systems cost is an 
important consideration. 

The only interface signals reqi^red are data in, data out, 
address, memory enable, and R/W, all TTL compatible. 


■ Single +5.0V supply 

■ All inputs and outputs are DTL/TTL compatible 

■ Static operation— no clocks or refreshing required 

■ Low power 5W typ 

■ High speed 550 ns 

■ TRI-STATE® output for bus Interface 

■ Programmable card select allows sample memory 
expansion to 32k x 10 

■ Small size 3.93 x 6.3 x O.S for 4k x 10 

■ Flexibility of speeds and capacities 
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MOSRAM 410 MEMORY SYSTEM 4096 words X 10 bits 




National Semiconductor 


TECHNICAL SPECIFICATIONS 


Performance 

Cycle/ Access Time: 


Modes of Operation 


Mechanical 

Memory Module 

Mounting 

Connector 


3.93" X 6.3" 
0.5" Centers 
60 Pin Card 
Edge Type 
0.100 Centers 
(ELCO 00-6307-060-309-001) 


Power Requirements 
+5 Vpc at 1.0A 

Interface 

Logic "1" 

Logic "0" 

Input 

Output 


Environment 

Operating 

Non-Operating 

Humidity 


+2.4 Vpc to +5.5 Vpc 

0.0 Vqp to +0.6 Vqc 
0.0 Vqq to +0.4 Vpc 


OX to +50X 
-40''C to +80°C 
To 90% Without 
Condensation 


Input Signals 

Data In, 10 Bits 
Address 15 Bits AO— A14 
Read/Write Control 
External Output Enable 
Memory Enable 

Output Signals 
Data Out, 10 Bits 


10 Lines 
15 Lines 
1 Line 
1 Line 
1 Line 


10 Lines 


Memory Configuration Available as Follows: 

4k X 10 Model 410 

4k X 9 Model 409 

4k X 8 Model 408 

2kx 10. Model 210 

2kx9 Model 209 

2k X 8 Model 208 


MOSRAM 410 TIMING 


Read Cycle 


Write Cycle 


DATA OUT Hi-z 



tRc (min) 
tAM (min) 
t^ (max) 
toH 2 (min) 
toHi (min) 


■',{175 MIN) 

L tMW Jt* twP (300 MIN) 


two (min) 
tAM (min) 
tAWR (min) 
tMw (min) 
twp (min) 
tMWR (min) 
tpw (n^m) 
tpH (min) 


-I 4 tAWR (75 MIN) 


I* tMWR (75 MIN) 


4 tDH (125 MIN) 


* Eurocard has 64 pin, on 0.100 centers connector. 

All National memory systems must meet stringent quality and test standards prior to shipment. Memory components 
are burned in, and systems undergo an extensive diagnostic test prior to shipment. 

Manufactured under one or more of the following U.S. patents: 3083262, 3189758, 3231797, 3303356, 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897, 3557431, 3560765, 
3566218, 3571630, 3575609, 3579059, 3593069, 3597640, 3607469, 3617859, 3631312, 3633052, 3638131, 3648071, 3651565 , 3693248. 


National Semiconductor Corporation v 

2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 

808 Fuerstenfeldbruck, Industriestrgsse 10, West Germany, Tele. (08141) 1371 /Telex ,05- 27649 

National Semiconductor (UK) Ltd. 

Larkfield iridustrial Estate, Greenock, Scotland, Tele. (0475) 33251 /Telex 778-632 




National does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied; and National reserves the right, at any time without notice, to change said circuitry. 
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EVERYTHING YOU NEED TO KNOW 



Since 1936, UNITED TECHNICAL PUBLICATIONS 
has been the leader in electronic product infor- 
mation distribution. Today we are the worlds’ 
largest publisher in the electronics field. 



eem/ELECTRONIC ENGINEERS MASTER 


eem is the source book for detailed product speci- 
fications and where-to-buy Information on just 
about everything in electronics. Interested? You 
may be one of the 86,000 engineers, buyers and 
specifiers who qualify annually. Send for a quali- 
fication card today. 


ELECTRONIC PRODUCTS MAGAZINE 

The magazine with more electronic product infor- 
mation than any other publication in the world. 
Every month it features the latest developments 
in electronic products as well as everything that’s 
new in tl^ie 1C field. So Electronic Products Mag- 
azine functions as a monthly update for both 
eem and 1C Master. Interested? Write today for a 
qualification card: ' 


t Patti Foley 

UNITED TECHNICAL PUBLICATIONS, INC. 
645 Stewart Avenue 
Garden City, NY 11530 



Texas Instruments 


™S4070JL, TMS4070-1JL, TMS4070-2JL 
16,384-bit Dynamic Random-Access Memory 


Vbb 

Dl 

R/W 

R^ 

AO 

A2 

A1 

Vdd 


16-PIN CE|1AMIC 

dual-in-line package 

(TOP VIEW) 


1 1 


1 16 Vss 

2 1 

< > 

1 15 ^ 

3 ( 


i 14 DO 

4 1 


1 13 A6 

5 [ 


) 12 A3 

6 ( 


1 11 A4 

7 ( 

^ . J 

1 10 A5 

8 1 


1 9 Vcc 


• 16,384 X 1 organization 

• 16-pin 300-mil package configuration 

• All inputs including clocks TTL compatible 

• Three-state fully TTL-compatible output 

• On-chip latches for addresses and data input 

• 3 performance ranges: 

ACCESS ACCESS READ READ- 
TIME TIME OR MODIFY 
ROW COLUMN WRITE WRITE 
ADDRESS ADDRESS CYCLE CYCLE 
(MAX) (MAX) (MIN) (MIN) 
TMS 4070 350 ns 255 ns 500 ns 730 ns 

TMS 4070-1 300 ns 210 ns 450 ns 660 ns 

TMS 4070-2 250 ns 165 ns 400 ns 590 ns 

• Page-mode operation for faster access time 

• Common I/O capability 

• Low-power dissipation 

— less than 600 mW operating (typical) 

— 10 mW standby (typical) 

• ItT cell design, N-channel silicon-gate 
technology 





Texas Instruments 

INCORPORATED 

P.O. Box 1443, Houston, Texas 77001 


For complete data 
sheets write to 
MS 669 
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TMS4070JL, ™S4070-1JL, TMS4070-2JL 
16^84-bit Dynamic Random-Access Memory 


electrical characteristics over full ranges of recommended operating conditions (unless otherwise noted) 


1 PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

VOH 

High-level output voltage 

•oh = -5 mA 

2.4 

V 

VOL 

Low-level output voltage 

IOL~^nnA, Cl = 50 pF 

0.4 

V 

■ 

Input current (leakage)^ 

V| = 0Vto6V, 

All other pins = 0 V except V 00 = ~5 V 

10 

1 

mA 

*0 

Output current (leakage) 

Vq = 0 V to 7 V, 

RAS and CAS high 

10 

mA 

•cC(av)* 

Average supply current from Vqc 

2 Series 74 TTL worst case loads 


1.5 

4 

mA 

>DD(av) 

Supply current from Vqq, RAS only 

RAS low, CAS high 


30 

40 

mA 

•dd 

Supply current from Vqq, Standby 

RAS and CAS high (after T memory cycle) 


0.8 

1.5 

mA 

*DD(av) 

Average supply current from Vqq 
during read or write cycle 

Minimum cycle time 


48 

70 

mA 

*DD(av) 

Average supply current from Vqq 
during read-modify write cycle 

Minimum cycle time 


54 

76 

mA 

>BB(av) 

Average supply current from V 0 3 

Minimum cycle time 


40 

100 

mA 

* Vcc applied only to the output buffer, so 1 qq depends on output loading. 





capacitance over recommended supply volrage range and operating free-air temperature range f 

= 1 MHz 

PARAMETER 



UNIT 

^i(ad) 

Input capacitance, address inputs 



6 

9 

pF 

1 Ci(RAS,CAS) Input capacitance, strobe inputs 

6 

9 

pF 

^Hdata) 

Input capacitance, data input 



6 

9 

pF 

Ci(w) 

input capacitance, read/vyrite input 



6 

9 

pF 

Co 

Output capacitance 



6 

9 

pF 


^All typical values are at = 25*^0 and nominal supply voltages. 


switching characteristics over recommended supply voltage range and operating free-air temperature range 


PARAMETER 

TEST CONDITIONS 

TMS 4070 

TMS 4070-1 

TMS 4070-2 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

Access time from 

^a(CAS) column address strobe 

Cl = 50pF, 

V(CAS) and tr(RAS) * 5 ns, 
tRASL, CASL = MAX, 

Load = 2 Series 74 TTL gates 

255 

210 

165 

ns 

Access time from 
*a(RAS) address strobe 

350 

300 

250 

ns 

^PZX Output enable time 

Cl*50pF, 

Load = 2 Series 74 TTL gates 
_J 

150 

150 

150 

ns 

fpXZ Output disable time 

10 100 

10 100 

10 100 

ns 


NOTE; A.C. characteristics guaranteed only for cumulative RAS duty cycle less than 65% over each 2 ms period. 


recommended operating conditions 


PARAMETER 

MIN 

NOM 

MAX 

UNIT 

Supply voltage, V 00 

—4.5 

-5 

-5.5 

V 

Supply voltage, Vqq 

4.5 

5 

5.5 

V 

Supply voltage, Vqq 

11.4 

12 

12.6 

V 

Supply voltage, Vgg 

, , ' 0 ' 

V 

High4evei input vpitage, V||^ 

2.4 


5.5 

V 

Low-level input voltage, V|L 

- 1.0 


0.8 

V 

Refresh time, t^efresh / 

2 

ms 

Operating free-air temperature, T^ 

0 

i 

70 

HSU 
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MEMORY 


Is^ur 

Memory Design 
Static? 


Makelfour Designs Dynamic. 

Texas Instruments TTL Compatible 4K R AMs Make It Easy., 


CO 

C 

0 

E 

3 

CO 

c 



HERE’S WHY DYNAMIC DESIGNERS USE TI 4K R AMs. 


36% Less 
Operating Power 

Compare IK low-power 
static RAMs with TFs TMS 
4051 4K dynamic RAM. 
The table refers to maxi- 
mum — not typical — val- 
ues to provide a realistic 
comparison. 

40% Less 
Standby Power 


Low standby power is in- 
herent in the 4K dynam- 
ic RAM operation — while 
static RAMs require extra 
circuitry to reduce Vcc to 
a low level. 

Fully TTL 
Compatible 


The TMS 4051 inputs and 
output (including clock) 
interface directly with TTL. 

Fast 

Access Time 


Parameter 

Four 

IK Static 
RAMs 

(2102AL-2) 

One 

4K Dynamic 
RAM 

(TMS405M) 

Power (max.) 
operating 

1368 mW 

882 mW 

standby 

168 mW 

101 mW 

Access (max.) . 

250 ns 

250 ns 

Board area 
ratio 

3.6 

1.0 

Fully TTL 
compatible 

yes 

yes 

100 Pc 
prices 

$20.00 . 

$12.26 

Based on published data 



same as the 2102AL-2. 

80%Less 
Board Area 


TI’s 4K dynamic RAMs are 
fast. The TMS 4051-1 (with 
TTL clock) has a maximum 
access time of 250 ns, the 


Simple 

Refresh 


It’s easy! Just 4-8 TTL 
packages per memory sys- 
tem are typically needed. 
To see how easy refresh 
can be, send for our Appli- 
cation Note. 

E^syto 
Use 


You get almost four times 
the memory density by 
switching to TI 18-pin 4K 
RAMs. The reason? TI’s 
compact 18-pin 300-mil- 
wide package — available 
in either plastic or ceramic. 

Lower 
Cost 


TI’s 18-pin 4K RAMs fea- 
ture simple 12-line non- 
multiplexed address and a 
single non-critical clock. 
Data input and output are 
multiplexed — ideal for use 
with microprocessor-based 
systems. 

Applications 
Help 


TI’s 4K dynamic RAM of- 
fers significant system cost 
savings even when includ- 
ing the additional simple 
circuitry for refresh. 


For your copy of the 4K 
dynamic RAM Application 
Note covering simple re- 
fresh, contact: Texas In- 
struments, M/S 
669-4K, P.O. Box 
1443, Houston, 

Texas 77001. 
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4096-bitMOS 

Dynamic Random-Access Memories 


22<PIN CERAMIC AND PLASTIC 
DMAL-IN LINE PACKAGES 
(TOP VIEW) 



TMS4030 

TMS4060 




• 4096 X 1 organization 

• Full TTL compatibility 

• Registers for addresses provided on chip 

• Single simple clock 

? Low power dissipation 

• N-channel silicon-gate technology 


Description 

The TMS 4030, 4050, 4051, and 4060 series are 
composed of high-speed dynamic 4096-bit MOS 
random-access memories, organized as 4096 
one-bit words. Reliable N-channel silicon-gate 
technology is employed to optimize the speed/ 
PQwer/density trade-off. Several performance 
options are offered to allow the system designer 
to match the memory performance to the 
capability of the arithmetic processor. 

On the 4030, 4050, and 4060, all inputs except 
the chip enable are fully TTL compatible and 
require no pull-up resistors. The 4051 has a 
TTL-compatibl^ CE also. The input buffers allow 
a minimum 200 mV noise margin when driven 
by a Series 74 TTL device. All output buffers are 
TTL compatible. A direct 12-line address is 
latched on chip minimizing ^xternal control 
logic. Device types are available in the 0° to 70° C 
industrial or -55° to 85° C extended temperature 
range. Hi-rel versions (prefix SMC) processed to 
class B of MIL-STD-883/Level III of TI 38510/ 
MACH IV program. 


READ/WRITE 


DEVICE 

TMS 4030 
TMS 4030-1 
TMS 4030-2 



TMS 4050 
TMS 4050-1 
TMS 4050-2 
TMS 4051 



TMS 4051-1 
TMS 4060 
TMS 4060-1 
TMS 4060-2 
TMS 4060-3 


250 ns 
300 ns 
250 ns 
200 ns 
150 ns 



OUTPUT 

SUPPLY SERIES 74 m GATE 


CLOCK 


VOLTAGES 

-3, +5, +12 


FAN-OUT 

2 


-3, +5, +12 2 



open-drain 

open-drain 

open-drain 

open-drain 



-5, +12 
±5. +12 
:;t5.+12 
±5, +12 
±5, +12 


J_ 

2 

2 

2 

2 


open-drain 
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TMS2708, TMS4700, TMS4732 
8K EPROM, 8K ROM, 32K ROM 


' All inputs and outputs TTL compatible 
’ Static operation (no clocks, no refresh) 
' 3-state outputs for OR-ties 
’ Maximum access time... 450 ns 


24-PIN CERAMIC 
DUAL-IN-LINE PACKAGE 
(TOP VIEWI 



TMS 2708 
8K EPROM 

24-PIN CERAMIC AND PLASTIC 
DUAL-IN-LINE PACKAGES 



(TOP VIEW) 


A7 1 C 

U 

VCC 

A6 2 [] 


] 23 AB 

AS 3 [ 


] 22 A9 

A4 4 n 


]21 VbB 

A3 5 [[ 


] 20 oil 

A2 6 [] 


]’9 VdD 

A1 7 [_ 


]l8 0E2or0E2 

AO 8 [] 


] 17 08 

Q1 9 [_ 


]l6 Q7 

Q2 10 


}l5 Q6 

Q3 11 [_ 


] 14 Q5 

Vss 


] 13 Q4 


TMS 4700 



8K ROM 



24-PIN CERAMIC AND PLASTIC 
DUAL-IN-LINE PACKAGES 
(TOP VIEWI 



’ Minimumcycletime. ..450ns 
' N-channel silicon-gate technology 
• 8-bit output for use in microprocessor 
based systems 


TMS 2708 

• UV light erasable, electrically 
programmable ROM 

• 1K X 8 organization 

• Change pin 18 for TMS 4700 compatibility 

• ±5V, +12V supplies 

• Typical power dissipation 450 mW 


TMS 4700 

• Mask programmable ROM 

• 1 K X 8 organization 

• Compatible with TMS 2708 

• ±5V, -I-12V supplies 

• Typical power. dissipation 310 mW 


TMS 4732 

• Mask programmable ROM 

• 4K X 8 organization 

• Upward compatible with TMS 4700 and 
TMS 2708 

• Single +5V supply 

• Two chip select controls 

• Typical power dissipation 325 mW 

• Available in 1977 


TMS 4732 
32K ROM 



856 


Texas Instruments 

INCORPORATED 
P.D. Box 1443, Houston, Texas 77001 


For complete data 
sheets write to 
MS 669 

© IC MASTER 1977 





TMS2101, TMS2102, TMS2111, 
TMS2112,TMS4036 
Static Random-Access Memories 


22-PIN CEnAMiC AND PLASTIC 
OUAL-IN-LINE PACKAGES 
(TOP VIEW) 


A3 

A2 

A1 

AO 

AS 

AS 

A7 

GND 

Dll 




1 
2 

3 [o 

4 [o 

5 [a 

8 |o 

9 ^ 


Dot to 
DI2 tt y 


w 

CO 


D03 

DI3 

002 


164»IN CERAMIC AND PLASTIC 
DUAL-IN LINE PACKAGES 
(TOP VIEW) 


§22 Vcc 
1 21 A4 

^20 nm 

^19 CE1 
^18 61 
1 17 CE2 
^16 D04 

^ IS DI4 
1 14 
^13 
^12 


AS 

AS 

R/W 

At 

A2 


1 
2 

3 

4 

5 

A3 S 
A4 7 
AO 8 


CM 

(0 


A7 

A8 


All Tl Static RAM’s are 
easy to use: 

• No clocks— no refresh 

• I/O fully TTL compatible 

• 3-state output for OR-tie capability 

• Single -i-5V supply 

• Simple, fully decoded addressing 


^ 16 
^ 15 
14 A9 
^13 CE 
^ 12 DATA OUT 

3 11 DATA IN T| Static RAM’s feature : 

10 Vcc 


3 

3 


GND 


Reliability, same process as Tl’s industry standard 
4K RAM's 

Economy, high volume production techniques 
and choice of plastic or ceramic packaging 
Extremely low standby power (typically 2-3 mW) 
due to Tl’s enhancement mode design 
Complete range of speeds for design optimization 
Easy to use 8-bit byte organization (64 x 8) along 
with industry-standard 256 x 4 and 1024 x 1 
organizations 


DEVICE 

ORGANIZATION 

MAX. ACCESS/ 
MIN. CYCLE 

TYPICAL 

POWER DISS. 

PACKAGE 

TYPE PINS 

IMS 2101 /4039 

256x4 

1000 ns 

175 mW , 

CDIP/Plas 

22 

IMS 2101-2/4039-1 

256 x4 

650 ns 

175 mW 

CDIP/Plas 

22 

IMS 2101-1/4039-2 

256 X 4 

450 ns 

175 mW 

CDIP/Plas 

22 

IMS 2102-1/4033 

1024x1 

450 ns 

225 mW 

CDIP/Plas 

16 

IMS 21 02-2/4034 

1024x1 

650 ns 

225 mW 

CDIP/Plas 

16 

IMS 21 02 /4035 

1024 x1 

1000 ns 

225 mW 

. CDIP/Plas 

16 

IMS 21 11 /4042' 

256x4 


175 mW 

CDIP/Plas 

18 

IMS 2111-2/4042-1 

256 X 4 

650 ns 

175 mW , 

CDIP/Plas 

18 

IMS 2111-1/4042-2 

■ 256 X 4 

450 ns 

175 mW 

CDIP/Plas 

18 

IMS 21 12 /4043 

256x4 


175mW 

CDIP/Plas 

16 

IMS 21 12-2/4043-1 

256 X 4 


175mW 

CDIP/Plas 

16 

IMS 4043-2 

256 x4 

450 ns 

175nnW 

CDIP/Plas 

16 

IMS 4036 

64x8 


250 mW 

Plas 

20 

IMS 4036-1 

64x8 


250 mW 

Plas 

20 

IMS 4036-2 

64x8 


250 mW 

Plas 

20 

‘TMS4044, 

4096 X 1 ' 

200 ns 

450mW 

CDIP/Plas 

18 

‘TMS4045 

1024 x4 

200 ns ! 

450 mW 

CDIP/Plas 

18 


‘Available in 1977 
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TMS4044, TMS4045 4096-bit 
Static Random Access Memories 


18 PIN CERAMIC AND PLASTIC 
DUAL IN-LINE PACKAGES 
(TOP VIEW)' 

A3 1 
A2 2 
A1 3 
AO 4 
A5 5 
A6 6 
A7 7 
GND 8 
6e 9 


TMS4042 


u 


^ 18 Vcc 

^ 16 
^ 15 

^ 11 


17 A4 
R/W 
CE1 
14 1/04 
13 1/03 
12 1/02 
t/01 
10 CE2 


16-PIN CERAMIC AND PLASTIC 
DUAL-IN-LINE PACKAGES 
(TOP VIEW) 


A3 1 I 
A2' 2 
A1 3 
AO 4 
AS 5 
A6 6 
A7 7 
GNO 8 


n 


^ 16 Vcc 
^ IS A4 
^ 14 RW 

^ 13 ci 

^ 12 1/04 
^ 11 1/03 
^ 10 1/02 
^ 9 1/01 


TMS 4043 


20 PIN CERAMIC AND PLASTIC 
DUAL-IN-LINE PACKAGES 
(TOP VIEW) 


1/07 

AS 

AO 

A1 

A2 

GND 

A4 

A3 

1/00 

1/01 


’E 

3[d 

4[^ 

.[J 

’E 

8[5 

9[n 


^ 20 
^ 19 
^18 

^ 16 
^ 15 
d] 14 

n 

^ 13 
^ 12 
^ n 


1/06 

1/05 

NC 

1/04 

OE 

Vcc 

CE 

R/W 

1/03 

1/02 


Tl Static RAM Benefits 

• Reduced overhead costs since refresh-clocking 
circuitry is eliminated 

• Low cost, high performance due to N-channel 
silicon-gate technology 

• Cost/performance trade-off maximized by 
multiple speed availability 


TMS 4036 


New from TI!* 
4K Static R AMs 



18-PIN CERAMIC AND PLASTIC 
DUAL-IN-LINE PACKAGES 
(TOP VIEW) 



18-PIN CERAMIC AND PLASTIC 
DUAL-IN-LINE PACKAGES 
(TOP VIEW) 



A7 

A8 

A9 

1/01 

1/02 

1/03 

1/04 

wi 


0 


TMS 4044 

4096 X 1 

STATIC RAM 

TMS 4045 

1024x4 

STATIC RAM 


COMMON FEATURES 

• Single -I-5V supply voltage 

• Fully static operation; no clocks required 

• All inputs and outputs TTL compatible 
— no pull-up resistors required 

• 18-pin dual-in-line packages 

• Access time/cycle time 200 ns. 

• Power dissipation 450 mW 


‘Available 1977. All specifications are tentative. 
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SCHOTTKY^ 

PROM'S 


SERIES 54S/74S 
PROGRAMMABLE READ-ONLY MEMORIES 


Titanium-Tungsten (Ti-W) Fuse Links for • 

Fast, Low- Voltage, Reliable Programming 

All Schottky-Clamped PROM's Offer: • 

Fa^ Chip Select to Siniplify System Decode 
Choice of Three-State or Open-Collector Outputs 
P-N-P Inputs for Reduced Loading on 
System Buffers/Drivers 


Full Decoding and Chip Select Simplify 
System Design 

Applications Include: 
Microprogramming/Firmware Loaders 
Code Converters/Character Generators 
Translators/Emulators 
Address Mapping/Look-Up Tables 


TYPE NUMBER (PACKAGES) 

BIT SIZE 

OUTPUT 

TYPICAL PERFORMANCE 

ADDRESS 
ACCESS Time 

POWER 

DISSIPATION 

-55°C to t25°C 

0°C to 70°C 

(ORGANIZATION) 

CONFIGURATION 

SN54S188(J,W) 

SN74S188IJ, N) 

256 bits 

open-collector 

25 ns 

400 mW 

SN54S288(J, W) 

SN74S288(J, N) 

(32Wx8B) 

three-state 

SN54S287(J, W) 

SN74S287(J, N) 

1024 bits 

three-state 

42 ns 

500 mW 

SN54S387(J,W) 

SN74S387{J, N) 

(256WX4B) 

open-collector 

SN54S470U) 

SN74S470(J, N) 

2048 bits 

open-collector 

50 ns 

550 mW 

SN54S471(J) 

SN74S471U, N) 

(256Wx8B) 

three-state 

SN54S472(J) 

SN74S472(J, N) 

4096 bits 

three-state 

55 ns 

600 mW 

SN54S473{J) 

SN74S473(J, N) 

(512WX8B) 

open-collector 

SN54S474(J, W) 

SN74S474(J, N) 

4096 bits 

three-state 

55 ns 

600 mW 

SN54S475(J,W) 

SN74S475(J, N) 

(512Wx8B) 

open-collector 


256 BITS 1024 BITS 2048 BITS 4096 BITS 

(32 WORDS BY 8 BITS) (256 WORDS BY 4 BITS) (256 WORDS BY 8 BITS) (512 WORDS BY 8 BITS) 
‘S188, 'S288 'S287, 'SSS? 'S470, 'S471 'S472, *S473 


4096 BITS 

(512 WORDS BY 8 BITS) 
*S474, 'S475 


00 1 icQl 
00 2 2C 

OO 3 3C. 
00 4 4t 
OO 5 5(; 
OO 6 6c,.; 
00 7 7< 
GND 8(C; 


u 


Pl6 Vcc' 
CS 

p14 AOE 
yn Aoo 
112 AOG 
'll! AO 8 
hlO AO A 


AD G U' 

IT 

;>i6 vcc K 

IT 

>20 Vcc 

AOF 2t. 


)15 ADH AO 8 2<; 


>19 AO H 

ADE 3t 


>14 AOC 3<; 


>18 AOG 

ADD 4t 


>13 1 ADO 


>17 AOF 

AO A 5r 


1.12 OO 1 aoE 5(C 


> 16 ^€S 2 

AO B 61 , 


>11 DO 2 OO 1 6<; 


>75 (5S 1 

AO C 7: 


110 OO 3 DO 2 


>14 00 8 

GNO 8( 


>9 OO 4 OO 3 8<; 


>13 00 7 


DO 4 


>'l2 OO 6 


GNO 10(^ 


>11 005 


AD A 

u 

>20 Vcc 

AD 8 2<;; 


>19 AO) 

AOC 3<; 


>18 AOH 

ADO 4<[ 


>17 AOG 

AO F 5<[ 


>16 AOF 

OO 1 6(^ 


>15 « 

OO 2 ?<;; 


>14 008 

00 3 8iC 


>13 00 7 

00 4 9(C 


>12 00 6 

GND yot^ 


>11 005 


Pin assignments for all of these memories are the same for all packages. 



description 

These monolithic TTL programmable read-only memories (PROM's) feature titanium-tungsten (TI-W) fuse links with 
each link designed to program in one, millisecond or less. These PROM's offer considerable flexibility for upgrading 
existing designs or improving new designs as they feature full Schottky clamping for improved performance, 
low-current MOS-compatible p-n-p inputs, choice of bus-driving three-state or open -col lector outputs, and improved 
chip-select access times. 

The high -complexity 204^- and 4096-bit 20-pin PROM's can be used to significantly improve sy^em density for fixed 
memories as all are offered in a dual-in-line package having pin-row spacings of 0.300 inch. 



PRELIMINARY DATA SHEET: 
Supplementary data may be 
published at a later date. 



Texas Instruments 

INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 


f* Integrated Schottky-Barrier diode- 
clamped transistor , is patent^ by 
Texas Instruments. U. S. Patent 
Number 3,463,975. 
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SERIES 54S/74S 
PROGRAMMABLE READ-ONLY MEMORIES 




description (continued) 

Data can be electronically programmed, as desired, at any bit location in accordance with the programming procedure 
specified. All PROM's, except the 'S287 and 'S387, are supplied with a low-logic-level output condition stored at each 
bit location. The programming procedure open-circuits Ti-W metal links, which reverses the stored logic level at selected 
locations. The procedure is irreversible; once altered, the output for that bit location is permanently programmed. 
Outputs never having been altered may later be programmed to supply the opposite output level. Operation of the unit 
within the recommended operating conditions will not alter the memory content. 


Active level ($) at the chip-select input!?) enables all of the outputs. An Inactive level at any chip-select input causes all 
outputs to be off. 

The three-state output offers the convenience of an open-collector output with the speed of a totem-pole output; It can 


be bus-connected to other similar outputs yet It retains the fast rise time characteristic of the TTL totem-pole output. 
The open-collector output offers the capability of direct interface with a data line haying a passive pull-up. 

schematics of inputs and outputs 

'S188/S287/S288/S387/S470, 'S188, 'S387, 'S287/S288, 

'S471, 'S472, 'S473, 'S474, 'S47B '8470, '8473, '8475 'S471, '8472, '8474 



TYPICAL OF 
ALL OUTPUTS 




-OUTPUT 


Programming circuit not shown 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage (see Note 1 ) * 7 V 

Input voltage 5.5 V 

Off-state output voltage . .; 5.5 V 

Operating free-air temperature range: SN54S' Circuits — 55Cto125C 

SN74S' Circuits 0°C to 70°C 

Storage temperature range —65 C to 150 C 

recornmended conditions for programming 



8N54S', SN74S' 

UNIT 

MIN NOM MAX 

Supply voltage, v^c (see Note 1) 

/ 

Steady state 

4.75 5 5.75 

V 

Program pulse 

10 10.5 lit 

Input voltage 

High level, V|h 

2.4 5 

V 

Low level, V|L 

0 0.5 

Termination of all outputs except the one to be programmed 

See load circuit 

(Figure 1), 


Voltage applied to output to be programrhed, Vo{pr) (see Note 2) 

0 0.25 0.3 

V 

Duration of Vqq programming pulse Y (see Figure 2 and Note 3) 

1 10 

ms 

Programming duty cycle 

25 35 

% 

Free-air temperature 

0 55 

°C 


^Absolute maximum ratings. 

NOTES: 1. Voltage values are with respect to network ground terminal. The supply-voltage rating does not apply during programming. 

2. The 'SI 88, 'S288, 'S470, 'S471, 'S472, 'S473, 'S474, and 'S475 arf supplied with all bit locations containing a low logic levef, and 
programming a bit changes the output of the bit to high logic level. The 'S287 and 'S387 are supplied with all bit outputs at a high 
logic level, and programming a bit changes it to a low logic level. 

3. Programming is guaranteed if the pulse applied is 1 ms long. 
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SERIES S4S/74S 

PROGRAMMABLE READ-ONLY MEMORIES 


step*by ’Step programming procedure 

1. Apply steady-state supply voltage (V^C = 5 V) and address the word to be programmed. 

2. Verify that the bit location needs to be programmed. If not, proceed to the next bit. 

3. If the bit requires programming, disable the outputs by applying a high-logic-level voltage to the chip-select 
input{s). 

4. Only one bit location is programmed at a time. Connect each output not being programmed to 5 V through 3,9 kO 
and apply the voltage specified in the table to the output to be programmed. Maximum current out of the 
programming output supply during programming is 150 mA. 

5. Step Vcc to ^0-5 V nominal. Maximum supply current required during programrhing is 750 mA. 

6. Apply a low-logic-level voltage to the chip-select input(s). This should occur between 10 ps and 1 ms after Vqc has 
reached its 10.5-V level. See programming sequence of Figure 2. 

7. After the X pulse time (1 ms) is reached, a high logic level is applied to ttie chip-select inputs to disable the 
outputs. 

8. Within 10 ps to 1 ms after the chip-select input(s) reach a high logic level, Vcc should be stepped down to 5 V at 
which level verification can be accomplished. 

9. The chip-select input(s) may be taken to a low logic level (to permit program verification) 1 0ps or more after Vqq 
reaches its steady -state value of 5 V. 

10. At a Y pulse duty cycle of 35% or less, repeat steps 1 through 8 for each output where it is desired to program a 
bit. 


NOTE: Only one programming attempt per bit is recommended. 


5 V 


OUTPUT 



3.9 ki.- 


r 

LOAD CIRCUIT FOR EACH OUTPUT 
NOT BEING PROGRAMMED OR FOR 
PROGRAM VERIFICATION 
FIGURE 1 





FIGURE 2-VOLTAGE WAVEFORMS FOR PROGRAMMING 
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Texas Instruments 


SERIES 54S/74S 

PROGRAMMABLE READ-ONLY MEMORIES WItH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



'SI 88 

'S387, 'S470 

'S473, 'S475 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqq 

Series 54S 

4.5 5 5.5 

4,5 5 5.5 

4.5 5 5.5 

V 

Series 74S 

4.75 5 5.25 

4.75 - 5 5.25 

4.75 5 5.25 

High-level output voltage, Vqh 

5.5 

5.5 

5.5 

V 

Low-level output current, Iql 

20 

16 

12 

mA 

Operating free-air temperature, T/\ 

Series 54S 

-55 125 

-55 1254 

-55 125 

°C 

Series 74S 

0 70 

0 70 

0 70 


electrical characteristics Over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

MIN TVPt 

MAX 

UNIT 

V|H 

High-level input voltage 


2 

V 

V|L 

Low-level Input voltage 

, 

0.8 

V 

V|K 

Input clamp voltage 

Vcc = min. 

l| = -18mA 

-1.2 

V 

>OH 

High-level output current 

Vcc = MIN, 

V|h = 2V, 

V|l = 0.8V 

Voh = 2.4V 

50 

mA 

Vqh = 5.5 V 

100 

VoL 

Low-level output voltage 

Vcc = min, 

V||_ = 0.8V, 

V,h = 2V, 

Iql = MAX 

0.5 

V 

l| 

Input current at maximum input voltage 

Vcc = max. 

V| = 5.5V 


mA 

l|H 

High-level input current 

Vcc = max. 

V, = 2.7V 

25 

juA 

l|L 

Low-level input current 

Vcc = max. 

V| = 0.5 V 

-250 

mA 



Vcc = max. 

'SI 88 

80 

110 


Ice 

Supply current 

Chip select(s) at 0 V, 

'S387 

100 

135 

mA 

Outputs open. 

'S470 

110 

155 



See Note 4 

'S473; 'S475 

120 

155 




switching characteristics over recommended ranges of Ta and Vcc (unless otherwise noted) 


TYPE 

TEST CONDITIONS 

«a<ad) (™> 

Access time from 

address 

ta(Cg) tns) 

Access time from 

chip select (enable time) 

tpLH (ns) 

Propagatidn delay time, 
low-to-high-level output 
from chip select (disable time) 

TYP$ 

MAX 

TYP$ 

MAX 

TYPt 

MAX 

SN54S188 


25 

50 

12 

30 

12 

30 

SN74S188 


25 

40 

12 

25 

12 

25 

SN54S387 

Cl = 30pF, 

42 

75 

15 

40 

15 

40 

SN74S387 

Rli = 300 a, 

42 

65 

15 

35 

15 

36 

SN54S470 

RL 2 “ 500 a. 

50 

80 

20 

40 

15 

35 

SN74S470 

See Figure 3 

50 

70 

20 

35 

15 

30 

SN54S473, SN54S475 


55 

85 

20 

45 

15 

40 

SN74S473, SN74S475 


55 

75 

20 

40 

15 

35 


^ For conditions shown as MiN or MAX, use the appropriate value specified untber recommended operating conditions, 
t All typical values are at Vqc = 5 V, = 25° C. 

♦An SN54S387 in the W package operating at free-air temperatures above 108°C requires a heat sink that provides a thermal resistance from 
case-to-free-air, R(9CA» more than 42°C/W. 

NOTE 4: The typical values of Iqq shown are with all outputs low. 
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SERIES 54S/74S 

PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS 


recommended operating conditions 



'S287, 'S471 

'S288 

'S472, 'S474 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqq 

Series 54S 

4.5 5 5.5 

4.5 5 5.5 

4.5 5 5.5 

V 

Series 74S 

4.75 5 5.25 

4.75 5 5.25 

4.75 5 5.25 

High-level output current, Iqh 

Series 54S 

-2 

-2 

-2 

mA 

Series 74S 

-^6.5 

-6.5 

-6.5 

Low-level output current, Iql 

16 

20 

12 

mA 

Operating free-aIr temperature, T/\ 

Series 54S 

-55 1254 

-55 125 

-55 125 

°c 

Series 74S 

0 70 

0 70 

0 70 


electrical characteristics over recommended operatirig free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

SN54S^ 

SN74S' 

UNIT 

MIN TYP$ MAX 

MIN TYPt MAX 

V|H High-level input voltage 


2 

2 

V 

V|L Low-level input voltage 


0.8 

0.8 

V 

V| « 1 nput clamp voltage 

Vcc = min, l| = -18mA 

-1.2 

-1.2 

V 

Vqh High-level output voltage 

Vcc = min, V|h = 2V, 

VjL = 0.8V, Iqh = max 

2.4 3.4 

2.4 3.2 

V 

VqL Low-level output voltage 

Vcc = min, V|h = 2 V, 

Vil = 0.8 V, Iql = max 

0.5 

0.5 

V 

Off-state output current, 

high-level voltage applied 

Vcc = max, V|h = 2V, 

Vo = 2.4V 

50 

50 

juA 

Off -state output current, 

lOZL 

low-level voltage applied 

Vcc - max, V|h = 2 V, 

Vq = 0.5 V 

-50 

-50 

mA 

Input current at maximum 
l| 

input voltage 

Vcc=MAX, V| = 5.5V 

1 

1 

mA 

I|H High-level input current 

Vcc = max, V| = 2.7V 

25 

25 

mA 

l|L Low-level input current 

Vcc = max, V| = 0.5 V 

-250 

-250 

mA 

lOS Short-circuit output current! 

Vcc = max 

-30 -100 

-30 , -100 

mA 

*CC Supply current 

Vcc = max. 

Chip selectls) at 0 V, 
Outputs open. 

See Note 4 

'S287 

100 135 

100 135 

mA 

'S288 

80 110 

80 110 

'S471 

110 155 

110 155 

'S472, 'S474 

120 155 

120 155 


switching bharacteristics over recommended ranges of Ta and Vcc (unless otherwise noted) 


TYPE 

TEST CONDITIONS 

ta(ad) tnsl 

Access time from 

address 

*a(C5) <»*• 

Access time from 

chip select (enable time) 

tpxz 

Disable time from 

high or low level 


■( 

TYP$ 

MAX 

TYPt 

MAX 

TYPt 

MAX 

SN54S287 


42 

75 

15 

40 

12 

40 

SN74S287 

Cl = 30 pF for 
ta(ad) and *a(C§) 

5 pF for tpxZf 

Rl = 30012; 

See Figure 4 

42 

65 

15 

35 

12 

35 

SN54S288 

25 

50 

12 

30 

8 

30 

SN74S288 

25 

40 

12 

25 

8 

20 

SN54S471 

50 

80 

20 

40 

15 

35 

SN74S471 

50 

70 

20 

35 

15 

30 

SN54S472, SN54S474 

55 

85 

20 

45 

15 

40 

SN74S472, SN74S474 


55 

75 

20 

40 

15 

35 


^For conditions shown as MiN or MAX, use the appropriate value specified under recommended operating conditions. 
tAll typical values are at Vcc “ 5 V, = 25° C. 

§Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 

♦An SN54S287 in the W package operating at free-air temperatures above 108°C requires a heat sink that provides a thermal resistance from 
case-to-free-air, c a, of not more than 42° C/W. 

NOTE 4: The typical values of Iqc shown are with all outputs low. ' 
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Texas Instruments 


SERIES 54S/74S 
PROGRAMMABLE READ-ONLY MEMORIES 


PARAMETER MEASUREMENT INFORMATION 


^CC 


FROM OUTPUT 

UNDER TEST 

Cl = 30 pF 
(See Note B) 


Rli = 300 n 


RL2 = 600n 


cs 



3 V 
0 V 
3 V 
0 V 
\/0H 

Voi 


LOAD CIRCUIT 


VOLTAGE WAVEFORMS 


NOTES: 

A. The input pulse generator has the following characteristics: «« 50 fl, PRR < 1 MHz, t^ < 2.5 ns, and tf < 2.5 ns. 

B. Cl iociudes probe and jig capacitance. 

C. The pulse generator is connected to the input under test. The other inputs, memory content permitting, are connected so that the 
input will switch the output under test . 

FIGURE 3 - SWITCHING TIMES OF 'S188/S470, 'S387/S473, AND 'S475 



Vcc 



includes prohe and )ig capacitance. 
All diodes are 1 N3064. 

LOAD CIRCUIT 


ADDRESS — 3 > . 

INPUTS V 

(See Note A) ■/( — 

P^^a(ad)-^ ^♦^a(ad)'^ 

O'JTPUT - ^^1,5 V 

(SI and S2 closed) X. ^ 

Vql 

ACCESS TIME FROM ADDRESS INPUTS 
VOLTAGE WAVEFORMS 

CHIP 

SELECT ■ " ■- V y 3 V 

INPUTS _ 

I- *1-'a(CSI 'W'"pLz’°'' 

WAVEFORM 1 " f ' "V I , y ^4.5 V 

^•1.5 V • , yvo.5 V 

(SI closed, S2 open, • | 

See Note C) * . - I ^ ^OL 

WAVEFORM 2 i j * _ _ Vqh 

(SI open, S2 closed, yKl.5V • ^V^0.5V 

See Note C) ^ ^PHZ-]^»< — asp V 

tpxz = tPHZ ^PLZ 

ACCESS (ENABLE) TIME AND DISABLE TIM^ FROM CHIP SELECT 
VOLTAGE WAVEFORMS 


NOTES: A. When measuring access times from address inputs, the chip select input(s) is{are) low. 

B. When measuring access and disable times from chip-select Input(s), the address inputs are steady state. 

C. Waveform 1 is for the output with internal conditions such that the output is low except when disabled. Waveform 2 is for the 
output with internal conditions such that the output is high except when disabled. 

D. Input waveforms are supplied by pulse generators having the following characteristics: t^ ^ 2.5 ns, tf ^ 2.5 ns, PRR < 1 MHz, 

and Zout 50 H. - 


FIGURE 4 - SWITCHING TIMES OF 'S287. 'S288. 'S471, 'S472, AND 'S474 
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This section briefly describes microprocessors from 28 manufacturers. It gives you 
a list of system components (pages 8|B6-872) followed by detailed information from 
the manufacturers on key products (pages 889-1103). 

The extent bf information, support, and applications assistance available from 
manufacturers is an important factor in selecting microprocessors. Therefore, the 
detailed facts presented in the system descriptions include hardware and software 
items. The descriptions indicate whether complete operating cards are offered and 
indicate if “prototyping systems” or developmental operating systems are available. 
The listings also cover the availability of, “in-system emulators.” These units are 
usually black boxes that look to the system like a real time IC device. But by using 
them the designer can modify the program and can effectively gain access to what 
would be interior portions of the integrated circuit to test, analyze, and debug the 
microprocessor while it is connected to the system. 





INDEX TO MICROPROCESSOR SYSTEMS SECTION 


Manufacturers 

Pages Start On: 

Manufacturers 

Pages Start On: 

AMD 

873 

Mostek 

879,880 

AMI 

873, 889 

Motorola 

880 

Data Generai 

873 

National Semiconductor 

881,882,986 

Electronic Arrays 

874 

NEC 

882 

EMM/Semi 

874 

Raytheon 

883 

Essex 

874 

RCA 

883 

Fairchild 

Generai instrument 

Harris ’ 

Intei 

874,875,953 

876 

876, 966 

877, 878 

Rockwell 

Scientific Micro Systems 
Signetics 

Synertek 

Texas Instruments 

883. 884 

884 

884. 885 

885 

885, 886, 887, 1090 

intersii 

878 

Toshiba 

887 

Mitsubishi 

878 

Western Digital 

888 

Monoiithic Memories 

879 

Western Digital 

888 

MOS Technology 

879 

Zilog 

888 
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IC MASTER 


MICROPROCESSOR — System Components 


Function 


Device 


Source 


One 


Function Device 

Source 

Macroiogic Bipolar (Cont’d) 

Data Access Register (performs memory 

addr^ arithmetic) (Continued) 

9407M 

t Fairchild 

Buffer (16x4 First-in Rrst-Out Memory. See also 

Memory-FIFO’s) 


9403C 

Fairchild 

9403M 

t Fairchild 

Buffer (64x4 First-in First-Out Memory. See also 

Memory-FIFO’s) 


9423C 

Fairchild 

9423M 

t Fairchild 

Display Controller 


9412C 

Fairchild 

9412M 

t Fairchild 

Program Stack (16x4 LIFO memory) 

9406C 

Fairchild 

9406M 

t Fairchild 

CRC Generator/Checker (See also Interface-Error 

Checking Circuits) 


9401C 

Fairchild 

9401M 

t Fairchild 

RAM (16x4) Write-whiie-Read (Sde also Digital- 

TTL-Memories) 


9410C 

Fairchild 

9410M 

t Fairchild 

Macroiogic CMOS 

Arithmetic Logic Register Stack 

F4705BC 

Fairchild 

F4705BM 

t Fairchild 

Data Path Switch (for closing data path loops 

around arithmetic/iogic networks such as the 

F4705) 


F4704BC 

Fairchild 

F4704BM 

t Fairchild 

Data Access Register (performs memory address 

arithmetic) 


F4707BC 

Fairchild 

F4707BM 

t Fairchild 

Microprogram Sequencer 


F4708C 

Fairchild 

F4708M 

t Fairchild 

Parallel/Serial FIrst-ln First-Out Memory (FIFO) 

(See also Memory-FIpO’s) 


F4703BC 

Fairchild 

F4703BM 

t Fairchild 

Program Stack (16x4 LIFO Memory) 

F4706BC 

Fairchild 

F4706BM 

t Fairchild 

Programmable Bit Rate Generator (See also 

Digital-CMOS-Misceiianeous-Bit Rate Generator) 

F4702BC 

Fairchild 

F4702BM 

t Fairchild 

RAM (16x4, clocked) Write-while-Read (See also 

Digitai-CMOS-Memories) 


F4710BC 

Fairchild 

F4710BM 

t Fairchild 

RAM (16x4) (See also Memory-RAM’s) 

F4725BC 

Fairchild 

F4725BM 

t Fairchild 


Line 


Function 


Device 


Source 


This section presents the major microprocessor 
system devices organized into system groups, ie 
F8, 6800, 8080, etc. it includes those RAM’s. 
ROM’s and PROM’s which are unique to a sys- 
tem. ft omits most general purpose memories as 
they are listed in the Memory section. Similarly, 
buffers, line drivers, transceivers, UART’s, etc. 
are covered briefly here as they are presented in 
depth in the Digital and Interface sections. 


F8 


Central Processing Unit 

3850 

Fairchild 

F8 

Fairchild 

(953,957) 

MK3850 

Mostek 

Program Storage Unit 

3851 

Fairchild (954) 

3857 

Fairchild (955) 

3858 

Fairchild (955) 

MK3851 

Mostek 

Microcomputer (1 chip) 

3859 

Fairchild 

3870 

Mostek 

Direct Memory Access 

3854 

Fairchild (956) 

MK3854 

Mostek 

Peripheral Input/Output Interface 

3861 

Fairchild (955) 

MK3861 

Mostek 

Dynamic Memory interface 

3852 

Fairchild (956) 

MK3852 

Mostek 

Static Memory interface 

3853 

Fairchild (956) 

MK3853 

Mostek 

Peripheral Interface Adapter 

MK3820 

Mostek 


IMP 


Control Read Only Memory (CROM) 

IMP-8A/520 National (1043) 
iliP-ie 
IMP-16A/521 
IMP-10A/S22 
IMP-16A/523 
IMP-16A/524 


National (986) 
Nationai (1043) 
National (1043) 

National 

National 


Register, Arithmetic and Logic Unit (RALU) 

IMP-OOA/520 National (1051) 


Macrologic Bipolar 


Microprogram Sequencer 

9408C Fairchild 

9408M t Fairchild 

Arithmetic Logic Register-Stack 

9405AC Fairchild 

9405AM t Fairchild 

Data Path Switch (for closing data path loops 
around arithmetic/logic networks such as 9405) 
9404C Fairchild 

9404M t Fairchild 

Data Access Register (performs memory address 
arithmetic) 

9407C Fairchild 

(Continued) 


10 


20 


30 


40 


50 


60 


70 


80 


90 


100 


110 


120 


Macroiogic CMOS (Cont*d) 

RAM (256x1) (See also Memory-RAM’s) 

F4720C Fairchild 

F4720M t Fairchild 

RAM (256X4) (see also Memory-RAMS) 

F4726BC Fairchild 

F4726BM f Fairchild 

ROM (256X8) (see also Memory-ROMS) 

F4735BC Fairchild 

F4735BM t Fairchild 

MicroNOVA 


CPU 

MN601 

MICRONOVA 

Data Gen 

Data Gen 

Clock Driver 

' MN637 

Data Gen 

I/O Transceiver 

MN629 

Data Gen 

I/O Transceiver Buffer 

MN636 

Data Gen 

Memory Bus Transceiver 

MN634 

Data Gen 

Intelligent I/O Controller 

MN603 

Data Gen 

RAM (4096x1) 

MN606 

Data Gen 

Sense Amplifier (for MN606) 
MN506 

Data Gen 

PACE 

Processing and Control Element (PACE) (CPU) 

IPC-16A/520 National (1022) 

PACE National 

(986,1022,1077) 

Address Latch Element (ALE) 
IPC-16A/518 

National 

Bidirectional Transceiver-Element (BTE) 

DP8300 Nationai (458) 

Bidirectional Bus Transceiver 

DP8304 

National (472) 

Interface Latch Elements (iLE) 
DP8301 

National 

System Timing Element (STE) 

DP8302 

National (486) 

Erasable PROM (See also Memory-PROM’s 
MM5204) 

IPC-16A/506 National 

RAM (256x4) (See also Memory-RAM’s, MM5269) 
IPC-16A/604 National 

ROM (512x8) (See also Memory-ROM’s, MM5214) 
IPC-16A/507 National 

ROM (1024x16) 

IPC-16A/505 

National 


130 


140 


150 


160 


170 


t Military Temperature Range (-55®C to 126®C) 

Bold face indibates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


MICROPROCESSOR — System Components (Cont’d) 


Function Device 

Source 

PPS-4, PPS^8 

CPU (for PPS-4) 


12660 

Rockwell 

ROM’RAM (for PPS-4) 


A07XX 

Rockwell 

A08XX 

Rockwell 

A20XX 

Rockwell 

CPU(forPPS-4/1) 


76XX 

Rockwell 

77XX 

Rockwell 

CPU Evaluation Clrcurt (for PPS-4/1) 

6799 

Rockwell 

CPU (for PPS-4/2) 


11600 

Rockwell 

ROM-RAM (for PPS-4/2) 


AltXX 

Rockwell - 

CPU (for PPS-8) 


11806 

Rockwell 

CPU(forPPS-8/2) 


12806 

Rockwell 

ROM-RAM (for PPS 8/2) 


A21XX 

Rockwell 

Bus Interface Circuit (BIC) 


10738 

Rockwell 

Clock Generator (CLK) (for PPS-4, PPS-8) 

10706 

Rockwell 

Direct Memory Access Controller (DMA) (for 
PPS-8) 

10817 

Rockwell 

Di^lay Controller (DC) 


10814 

Rockwell 

Floppy Disk Controller (FDC) (for PPS-8) 

10936 

Rockwell 

General Purpose Keyboard and Display Control 
(GPkp) 

10788 

Rockwell 

General Purpose input/Output (GPI/0) 

10696 

Rockwell 

Interval Timer 


11049 

Rockwell 

Keyboard/Printer Controller (KPC) 


10815 

Rockwell 

Printer Controllw (PC) 


10789 

Rockwell 

Victor Dot Matrix Printer Controller (VPC) 

10736 

Rockwell 

15380 

Rockwell 

Parallel l%ita Controller (POC) (for PPS-8, PP8-S/ 
12) ' . 

10453 

Rockwell 

Serial Data Controller (SDC) 


10930 

Rockwell 

Telecommunications Data interface (Includes^ 
modem) 

, 10371 

Rockwell 

RAM (256x4) (for PPS-4, PPS-4/2) 


10432 

Rockwell 


Line 

Function Device 

Source 

Line 

Function Device 

Source 


PPS-4, PPS-8 (Cont’d) 


Z80 (Cont’d) 


RAM (512x4) (for PPS-4, PPS-4/2) 


Counter Timer Circuit 



10932 

Rockwell 

60 

MK3882 

Mostek , 


RAM (256x8) (for PPS-8, PPS-8/2) 



Z80-CTC 

Zllog 


10809 

Rockwell 


Direct Memory Access Controller 



4K RAM Interface 



MK3883 

Mostek 


10929 

Rockwell 


Z80-pMA 

Zllog 


RAM (4096x1) (See also Memory-RAM's) 


Parallel input/Output Controller 



1604-8 

Rockwell 


MK3881 

Mostek 

10 




Z80-PIO 

Zllog 


ROM (1024x8) 






A05XX 

Rockwell 


Serial Input/Output Controller 






MK3884 

Mostek 


ROM (2048x8) 






A52XX 

Rockwell 

70 

Z80-SIO 

Zllog 


ROM (4096x8) 



1000 



A66XX 

Rockwell 








Microcomputer 



SBP0400 



TMS1000 

Tl (1090) 





TMS1070 

Tl 


CPU, 4-Blt Slice 



TMS1100 

Tl 


SBP0400AC 

Tl (1102) 


TMS1200 

Tl 

20 

SBP0400AM tTI (1102) 


TMS1270 

Tl 


8BIHM01A 

Tl (1103) 


TMS1300 

Tl ' 


SC/MP 



program Development Device (uses external 





memory) 



Microprocessor 



TM$1098 

Tl 


ISP-W500 

National (998) 

80 

TMS1099 

Tl 


SC/MP 

National 






(986,998,1077) 


1600 



8-Blt I/O Port 



See also 1600 below. 



^ DP8212 

National (439) 





Programmable Communication interface (USART. 


Microprocessor 



See also Interface-Transmitters-Receivers) 


Ur-iDOU 

cMM/bemi 

30 

DP825t 

National 


CP-1600A 

EMM/SemI 





CP-1600 

Gl 


Programmable Peripheral interface 


CP-1600A . 

Gl 


DP8255 

National 








Programmable interface Controller 


SX200 


90 

PIC1640 

Gl 


Microcomputer 



PIC1650 

Gl 


SX200 

Essex 


Dual D/A Converter 






DAC1600 

Gl 


TLCS-12 









. Input/Output Buffer 



CPU 



IOB1680 

Gl 

40 

T3190 

Toshiba 





, Input/Output Control Unit 



1600 



T3218 

Toshiba 


See also 1600 above. 



General Purpose Input/Output Register 


CPU, 8-Blt 



T3320 

Toshiba 


CP1651 

Western 


Memory Control Unit 


100 

CP1661 

Western 


, T3216 

Toshiba 


CPU, 16-Blt 



Erasable PROM 



MP1651 

Western 


73181 

Toshiba 


MP1661 

VVestern 

50 

RAM (128x4) 



General Purpose Input/Output 



T3151 

Toshiba 


CP1851 

Western 


Z80 



MIcrom 






CP1631 

Western 


Note: the 6500, 6800 and 8080 peripheral circuits 





are compatible with the 280 series. ^ 


Direct Memory Access Controller 



CPU 



DM1881 

Western 


MK3880 

Mostek 

110 

Floppy Disc Controlier/Transmitter 



Z80-CPU 

Zllog 


FD1771 

Western 


Line 


120 


t30 


140 


150 


160 



t Military Temperature Range (-65®C to 125®C) 
1C master 1977 
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IC MASTER 


MICROPROCESSOR — System Components (Cont’d) 


Function 


Device 


Source 


Une 


Function Device 

Source 

2650 (Cont’d) 

Programmable Communication Interface 

2651 

Intersil 

2651 

Signetics 

1 Synchronous Data Link Control (SDLC) 

2652 

Intersil 

2652 

Signetics 

1 Programmable Peripheral interface 

2655 

Intersil 

2655 

Signetics 

Direct Memory Access 


2657 

Intersil 

2657 

Signetics 

System Memory interface 


2656 

Intersil 

2656 

Signetics 

Quad Transceivers (See also Interface-Line 
Transceivers) 

N8T26 

AMD 

MC8T26 

Motorola 

MC8T28 

Motorola 

N8T26 

Signetics 

N8T28 

Signetics 

Field Programmable Logic Array (See also 
Memory-PLA’s) ' 

82S100 

Signetics 

82S101 

Signetics 

2900 

Microprocessor, 4-Bit Slice 


AM2901C 

AMD 

AM2901M 

t AMD 

MC2901C 

Motorola 

MC2901M 

t Motorola 

AM2901C 

Raytheon 

AM2901M 

t Raytheon 

Look-Ahead Carry Generator 


AM2902C 

AMD 

AM2902M 

t AMD 

Microprogram Sequencer 


AM2909C 

AMD 

AM2909M 

t AMD 

AM2911C 

AMD 

AM2911M 

t AMD 

MC2909C 

Motorola 

MC2909M 

t Motorola 

AM2909C 

Raytheon 

AM2909M 

t Raytheon 

Macroprogram Sequencer 


AM2919C 

AMD 

AM2919M 

t AMD 

1 Priority Interrupt Encoder, Vectored 

AM2914C 

AMD 

AM2914M 

t AMD 

1 Priority Intemq^t Expander (for 2914) 

AM2913C 

AMD 

AM2913M 

t AMD 

Bus Transceivers (See also Interface-Line 
Transceivers) 

AM2905C 

AMD 

AM2905M 

t AMD 

(Continued) 



Line 


Function Device 

Source 

2900 (Cont’d) 

Bus Transceivers (See also Interface-Line 
Transceivers) (Continued) 

AM2906C 

AMO 

AM2906M 

tAMD 

AM2907C 

AMD 

AM2907M 

t AMD 

AM2915C 

AMD 

AM2915M 

tAMD 

AM2916C 

AMD 

AM2916M 

tAMD 

AM2917C 

AMO 

AM2917M 

tAMD 

MC2915C 

Motorola 

MC2915M 

t Motorola 

MC2916C 

Motorola 

MC2916M 

t Motorola 

MC2917C 

Motorola 

MC2917M 

t Motorola 

AM2905C 

Raytheon 

AM2905M 

t Raytheon 

AM2906C 

Raytheon 

AM2906M 

t Raytheon 

AM2907C 

Raytheon 

AM2907M 

t Raytheon 

Quad D Register with both Standard and Three- 
State Outputs (See also Digltai-TTL-Flip-Flops) 

AM2918C 

AMD 

AM2918M 

t AMD 

MC2918C 

Motorola 

MC2918M 

t Motorola 

AM2918C 

Raytheon 

AM2918M 

t Raytheon 

PROM (32x8) (See also Memory-PROM’s) 

AM29750C 

AMD 

AM29750M 

tAMD 

AM29751C 

AMD 

AM29751M 

tAMD 

PROM (256x4) (See also Memory PROM’s) 

AM29760C 

AMD 

AM29760M 

t AMD 

AM29761C 

AMD 

AM29761M 

t AMD 

RAM (16x4) Two output ports 


AM29704C 

AMD 

AM29704M 

tAMD , 

AM29705C 

AMD 

AM29705M 

t AMD 

RAM (16x4) (See also Memory-RAM’s) 

AM2970(K5 

AMD 

AM29700M 

tAMD 

AM29701C 

AMD 

AM29701M 

t AMD 

AM29702C . 

AMD 

AM29702M 

tAMD 

AM29703C 

AMD 

AM29703M 

t AMD 

RAM (256x1) (See also Memory-RAM.s) 

AM29720C 

AMD 

AM29720M 

t AMD 

AM29721C 

AMD 

AM29721M 

t AMD 


Une 


1600 (Cont’d) 


Asynchronous/Synchronous Transmitter/Reoeiver 
(ASTRO) (See also Interface-Serial Transmitters- 
Receivers) 

UC1671 

Western 

1800 

CPU 


HMPC1802 

t Hughes 

ODP1802 

t RCA 

CDP1802C 

tRCA 

Control Unit (half of 2 device CPU) 

CDP1801CU 

tRCA 

CDP1801U 

t RCA 

Register Unit (half of 2 device CPU) 

CDP1801CR 

tRCA 

CDP1801R 

t RCA 

8-Bit Input/Output Port 


COP1852 

t RCA 

CDPt862C 

t RCA 

4-Bit Buffer/Separator (for memory interface) 

CDP1856 

tRCA 

CDP1866C 

RCA 

4-Bit Bus Buffer/Separator (for I/O interface) 

CDP1857 

t RCA 

CDP1857C 

RCA 

UART 


CDP185A 

t RCA 

CDP1854C 

RCA 

RAM (32x8) (See also Memory-RAM’s) 

CDP1824 

tRCA 

CDP1824C 

tRCA 

RAM (256x4) (See also Memory-RAM’s) 

CDP1822C 

t RCA 

CDP1822SC 

t RCA 

RAM (1024x1) (See also Memory-RAM’s) 

CDP1821S 

t RCA 

CDP1821SC 

t RCA 

ROM (512x8) (See also Memory-ROM's) 

CDP1831 

tRCA 

CDP1831C 

tRCA 

CDP1832 

tRCA 

CDP1832C 

tRCA 

2650 

Microprocessor 


2650 

Intersil 

2650 

Signetics 

Hex Buffers/inverters (See also Digitai-TTL- 
Buffers/inverters 8T95. 8T96. 8T97. 8T98) 

MC8T95 

Motorola 

MC8T96 

Motorola 

MC8T97 

Motorola 

MC8T98 

Motorola 

N8T95 

Signetics 

N8T96 

Signetics 

N8T97 

Signetics 

N8T98 

Signetics 


Bidirectional Port 

N8T31 


Signetics 


10 


20 


30 


40 


50 


60 


70 


80 


90 


100 


110 


120 


130 


140 


150 


160 


170 


180 


t Military Temperature Range (-55®C to 125°C) 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


MICROPROCESSOR — System Components (Cont’d) 


Function Device 

Source 

Line 

Function Device 

Source 

Line 

Function 

Device 

Source 


Line 

2900 (Cont’d) 


4004/4040 (Cont’d) 


5799 

110 

ROM (1024x8) (See also Memory-ROM.s) 
AM29882C AMD 


RAM (256x4) (See also Memory-RAM’s, 2101 
series) 

60 

Microprocessor 

MM5799 

National 



! AM29883C 

AMD 


4101 

intei ' 

Printer Interface 

f - i 



3000 


' ROM (256x8) and 4-Bit I/O Port 




MM5788 

National 




4001 

Intel 







Central Processing Element, 2-Bit slice 


1NS4001 

National (1059) 



DS8664/ 

National 



ouu^: 

M3002 

N3002 

iiuei 

t Intel 

Signetics 


ROM (1024x8) and I/O Ports 
4308 

A 

Intel 


RAM interface 

MM5785 

National 













Microprogram Control Unit 


10 

ROM (2048x8) (See aiso Memory-ROM's, 2316 A) 


6100 





3oor 

Intel 



iruei 


CPU 




120 

M3001 

N3001 

t Intel 

Signetics 


54/74S480 


HM6100-2 

HM6ld0-9 

t Harris 

(8W) 

rSRAI 


4-Bit Microprocessor Slice 

SN54S481 

8N74S481 




j nains 

(900) 


Parallel Bidirectional Bus Driver 

3216 

Intel 


t n (1098) 

Tl (1098) 

70 


IM6100C 

IM6100M 

Intersil 
t Intersil 



M3216 

t Intel 



Parallel Interface Element 




3226 

M3226 

Intel 

t Intel 


Control Element (for next address generatbrs) 

SN54S482 f Tl (1099) 



HD6101A-2 

HD6101A-9 

iM6101A 

IM6101AM 

t Harris 
Harris 

Intersil 
t Intersil 

(982) 

m) 


Interrupt Control Unit 




Tl (1099) 





3214 

M3214 

Intel 

t Intel 

20 

Field Programmable Logic Array 

SN548330 






t Tl (1100) 


Universal Asynchronous Receiver-Transmitter 
(UART) (See also Interface-Serial Transmitters- 

130 

Look-Ahead Carry Generator 
3003 

M3003 

Intel 

t Intel 


SN74S330 

SN548331 

SN74S331 

Tl (1100) 

t Tl (1101) 

Tl (1101) 


Receivers) 

HD8402-2 

HD6402-9 

t Harris 
Harris 

m) 

(878) 

(976) 









HD6403-2 

t Harris 


Multimode Latch Buffer 

Intel 

t Intel 


67000 


80 


HD6403-9 

Harris 

(978) 


3212 

M3212 


Microcontroller 

57001 

t MMI 

MMI 



IM6402 

IM6402M 

Intersil 
t Intersil 



4004/4040 


67001 



IM6403 

IM6403M 

Intersil 
t Intersil 


140 

CPU 

4004 

Intel 

30 

Microprogram Control Unit 
57110 

t MMI 


6500 


4040 

Intel 

67110 

MMI 


Note: The 6500 series is bus compatable with 



INS4004 

National (1059) 


DMA Controller 












CPU 





Clock Generator , 



6717 

MMI 


MCS6502 

MOS 



4201 

DP4201 

Intel 

National (435) 


FIFO Memory (64x4) (See aiso Memory-FIFO’s) 
57401 t MMI 

90 


\MCS6503 

MCS6504 

MOS 

MpS 



Programmable General Purpose 1/0 


67401 / 

MMI 



MCS6505 

MCS6506 

MCS6512’ 

MCS6514 

MOS 

MOS 

MOS 

MOS 



4265 

Intel 


I/O Controller 





150 

Programmable Keyboard/Display Device 


6718 

MMI 




4269 

Intel 


Multiplier (8x8) 




MCS6515 

MOS 



Standard Memory and I/O interface 

4008 Intel 

40 

57588 

67558 

tMMI 

MMl' 



SY6502 

SY6503 

SY6504 

SY6505 ' 
SY6506 

SY6512 

Synertek 

Synertek 

Synertek 

Synertek 

Synertek 

Synertek 



4uuy 

4289 

INS4008 

1NS4009 

mtei 

Intel 

National (1059) 
National (10^) 


Muitiplier/Divider (16x16) 

57516 

67516 

tMMI 

MMI 







Priority Interrupt 

57116 


100 


SY6514 

Synertek 

Synertek 



10-Blt Shift Register/Output Expander 


t^MMI 


SY6515 


160 

INS4003 

liuei 

National (1059) 


67116 

MMI 


RAM, ROM, I/O and Interval Tim^r 





5781/82 



MCS6530 

MOS 



Erasable PROM (256x8) (See also Memory- 

50 



MCS6532 

MOS 



HHUM S, irU2A) 

4702 

4702A 

AMD 

Intel 

Microprocessor ^ 

MM6782 

National 



SY6530 

SY6532 

Synertek 

Synertek 












INS4702 

National 


Control ROM (2048x8) 

National 


peripnerai imerrace Aoapter 
MCS6520 

MOS 



320-Bit RAM and 4-Bit Output Port 


MM5781 



MCS6522 

MOS 



4002 

iNS4002 

Intel 

National (1059) 


RAM Interface 

MM5785 

National 


' 

SY6520 

(Continued) 

Synertek 


170 


. t Military Temperature Range (-55° C to 125°C) 
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Master Selection Guide 


IC MASTER 


MICROPROCESSOR — System Components (Cont’d) 


Function 


Device 


Source 


Line 


Function 


Device 


Source 


Line 


Device 


Source 


6500 (Cont’d) 


Peripheral interface Adapter (Continued) 

SY6522 

Synertek 

ROM (2048x8) (See also Memory-ROM’s) 

SY6540 

Synertek 

SY6541 

Synertek 

8800 

Note: The 6800 series is bus compatable with the 
6500 series devices. 

CPU 


88800 

AMI 

(889,903) 

F6800 

Fairchild 

M6800 

Hitachi 

MC6800 

Motorola 

Priority Interrupt Controller 


F6828 

Fairchild 

MC6828 

Motorola 

MC8507 

Motorola 

Hex Buflers/inverters (See also Digital-TTL- 
Buffers/inverters 8T95, 8T96, 8T97, 8T98) 

Mceees 

Motorola 

MC6886 

Motorola 

MC6887 

Motorola 

MC6888 

Motorola 

Triple Bidirectional Bus Switch (also MC3449) 

MC6881 

Motorola 

Clock, 2 phase (MC6870/71 from Motorola 
Component Products Dept., Franklin Park, IL) 

MC6870 

Motorola 

MC6871 

Motorola 

MC6875 

Motorola 

Clock Buffer 


MPQ6842 

Motorola 

Digital Modulator (for differential phase shift 
keying system) 

MC6862 

Motorola 

Modem 


86860 

AMI 

(889,940) 

F6860 

Fairchild 

MC6860 

Motorola 

Synchronous Serial Data Adapter (SSDA) 

S6852 

AMI 

F6852 

Fairchild 

MC6852 

Motorola 

Synchronous Receiver/Transmitter (UART. See 
also Interface-Serial Transmitters-Receivers) 

82350 

AMI 

(480,889,945) 

Asynchronous Communications interface Adapter 
(ACIA) 

86850 

AMI 

(400,889,935) 

F6850 

Fairchild 

MC6850 

Motorola 


Peripheral interface Adapter, (PiA) 


86820 

F6820 

MK6820 

(Continued) 


(886^19) 

Fairchild 

Mostek 


10 


20 


30 


40 


60 


60 


6800 (Cont’d) 


Peripheral interface Adapter, (PiA) 

(Continued) 

MC6820 Motorola 

Bus Transceiver, (The 6880 is also called 8T26 
and the 6889 the 8T28, See Interface- 
Transceivers) 


MC6880 

Motorola 

MC6889 

Motorola 

Erasable PROM (1024x8) (See also Memory- 

PROM’s) 


MCM68708, f 

Motorola 

Erasable PROM (512x8) (See also Memory- 

PROM’s) 


85204A 

AMI 

(655,^) 

86834 

AMI 

(889,661,930) 

RAM (128x8) (See also Memory-RAM’s) 

86810 

AMI 

(889,849,918) 

MCM6810A 

Motorola 

ROM (1024x8) (See also Memory-ROM’s) 

86830 

AMI 

(889,859,925) 

MCM6830A 

Motorola 

MCM68308 

Motorola 

ROM (2048x8) (See also Memory-ROM’s) . 

88831 

AMI 

(889,660,927) 

MCM68317 

Motorola 

8X300 

Microprocessor 


8X300 

Signetics 

SMS300 

SMS 

I/O Port, Synchronous, Field Programmable 

Address 


8T32 

Signetics 

8T33 

Signetics 

SMS360 

SMS 

SMS361 

SMS 

I/O Port, Asynchronous, Field Programmable 

Address 


8T35 

Signetics 

8T36 

Signetics 

SMS362 

SMS 

SMS363 

SMS 

Bus Extender 


8T39 

Signetics 

8000 

Logic Processor 


LP8000 

Gi 

Clock Generator 


LP1030 

Gl 

input/Output Buffer 


LP1010 

Gl 

Memory interface 


LP1000 

Gl 

Program Memory (1024x8) 


LP6000 , 

Gi 


70 


80 


90 


100 


110 


120 


8008 


CPU 


8008 


Intel 


8-Blt I/O Port (See listing under 8080) 

8212 Intel 

Bidirectional Bus Driver (See listing under 8080) 
8216 Intel 

8226 Intel 


Programmable Interval Timer 
8253 


Intel 


Programmable Peripheral interface (See listing 
under 8080) 

8255 Intel 


8080 


See also Z80 


CPU 


9080-AC 

9080AM 

8080A 

M8080A 

M58710S 

MPD8080A 

DP8080A 

TMS8080A 


AMD 
t AMD 
intel 
t Intel 
Mitsubishi 
NEC 
National (1833)1 
Tl (1097) 


Bidirectional Bus Driver (See also Digitai- 
Misceiianeous-Bus Drivrs; Interface-Line 
Transceivers.) 

8216 AMD 

8226 AMD 

8216 Intel 

M8216 t Intel’ 

8226 Intel 

MPB8216 NEC 

DS8833 National 

DS8836- National 


Clock, Generator and Driver 
/ 8224C 

8224M 
8224 
M8224 
MPB8224 
DP8224 
SN54LS424 
SN74LS424 
TIM8224 


AMD 
t AMD 
Intel 
t Intel 
NEC 

National (447)| 

tTI 
Tl 
Tl 


Programmable Communication Interface (USART) 
(See also tnterface-Transmitters,Receivers) 


Cassette Controller 


mPD371 

NEC 

Asynchronous Communication Element 

DP82501 

National 


9551C 

AMD 

9551M 

t AMD 

8251 

Intel 

M8251 

t Intel 

DP8251 

National 

MPD8251 

NEC 

TM85501 

Tl 


(1096) 


Decoder, 1 of 8 (See also DigItai-TTL-Decoders, 
3222, 74LS138, etc.) 

AM25LS138C AMD 
(Continued) 


130 


140 


150 


160 


170 


180 


t Military Temperature Range (-55®C to 125°C) 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


MICROPROCESSOR— System Components (Confd) 


Function ^ Device 

Source 


8080 (Cont’d) 

Decoder, 1 of 8 (See also Digital-TTL- 
Decoders, 3222, 74LS138, etc.) (Continued) 


AM25LS138M 

t AMD 


8205 . 

Intel 


DM74LS138 

National 


SN74LS138 

Tl 


1 Programmable Direct Memory Access Controller 

8257 

AMD 


8257 

Intel 


MPD8257 

NEC 


Floppy Disc Controller 



mPD372 

NEC 


Programmable I/O Circuit 



EA9255 - 

EA 


General interface Circuit 



mPC6001 

SMC 

- 

8-Blt I/O Port 


' 

8212C 

AMD 


8212M 

t,AMD 


8212 

Intel 


M8212 

t Intel 


mPB8212 

NEC 


DP8212 

National 

(439) 

SN54S412 

tTI 


SN74S412 

Tl , 


Multifunction I/O Controller, (asynchronous 
communications interface, I/O buffers, interrupt 
control, Interval timers) 

TM85501 

Tl 

(1096) 

Priority Interrupt Control 



AM2914C 

AMD 


AM2914M 

t AMD 


8214 

Intel 


M8214 

t Intel 


mPB8214 

NEC 


1 Programmable interrupt Controller 


8259 

AMD 


8259 

Intel 


MPD8259 

NEC 


Programmable Interval Timer 



8253 

Intel ' 


MPD8253 

NEC 


1 Programmable Peripheral interface 


9555C 

AMD 


9555M 

t AMD 


8255 

Intel 


M8255 

t Intel 


DP8255 

National 


MPD8255 

NEC 


1 System Controller and Bus Driver 


8228C 

AMD 


8228M 

tAMD 


8238C 

AMO 


8238M 

t AMD 


8228 

Intel 


M8228 

t Intel 


8238 

Intel 


DP8228 

National 

(«3) 

DP8238 

National 

(453) 

mPB8228 

NEC 


(Continued) 




Line! Function 


8080 (Cont^d) 

System Controller and Bus Driver 
(Continued) 

mPB8238 NEC 

SN74S428 Tl 

TIM8228 Tl 

Erasable PROM (256x8) (See also Memory- 
PROM’s, 1702A series) 70 

8702A AMD 

8702A Intel 

M8702A t Intel 

MM1702A NatiOfUil (818) 

mPD454 NEC 

Erasable PROM (1024x8) (See also Memory- 
PROM’s 2708) 

8708 Intel 

M8708 t Intel 

iPD458 NEC 80 

TMS4908 Tl 

RAM (256x4) (See also Memory-RAM’s 2101, 

2111 series) 

8101 AMD 

8111 AMD 

8101A-4 Intel 

8111A<4 Intel 

MM2101 National (786) 

MM2111 National (768) 

MPD2101 NEC 90 

mPD2111 NEC 

RAM (1024x1) (See also Memory-RAM’s 2101A 
series) 

8102A-4 AMD 

8102A-4 Intel 

M8102A t Intel 

mPD2102 NEC 

RAM (4096x1) (See also Memory-RAM’s 2 107B, 

5580 series) 

8107B-4 Intel 100 

ROM (256x8) (See also Memory-ROM’s 1302) 

8302 Intel 

MM5213 National 

DP8302 National (486) 

ROM (1024x8) (See also Memory-ROM’s 2308) 

9208 AMD 

8308 Intel 

MM5242 National (832) 

mPD2308^ V NEC 

ROM (2048x8) (See also Memory-ROM’s 2316A) 110 


8316A 

9216 

8316A 

M8316 

MM2316A 

/tPD2316 


AMD 
AMD 
Intel 
t Intel 

National (830) 

NEC 


The 9002 is Interface compatabie with most 6500, 
6800, and 8080 peripheral devices. 


Microprocessor 


Keyboard Encoder/Display Scanner (See also 
Interface-Keyboard Encoder-Decoders) 
EA9250 EA 


9002 (Cont’d) 


Printer Controller (Seiko) 
mPD758 



Microprocessor 

SBP9900 t Tl 

TMS9900 Tl (1092) 

TMS9980 Tl (1094) 

Clock Generator and Driver (4-phase for 9900) 
SN54LS362 f Tl 

SN74LS362 Tl 

TIM9904 Tl (1096) 

Data Sel€ictor/Multiplexer (See also Digital-TTL- 
Multlpiexers 74LS251) 

SN54LS251 t Tl 

SN74LS251 Tl 

TIM9905 Tl 


Priority Encoder (See also Dlgital-TTL- 
Mlscellaneous-Priority Encocler-74148) 

1 SN74148 

Tl 

Programmable Systems Interface (interrupt 
prioritization, I/O control and interval timing) 

1 TMS9901 

T| (1094)| 

Synchronous Communication Controller (Bi-Sync 
and SOLC) 

1 TMS9903 

Tl (1095)| 

Asynchronous Comrnunication Controller (UART) 
(See also Interface-Serial Transmitters-R^ivers) 

TMS6011 , 

Tl 

TM89902 

Tl (1095) 

Programmable CRT Controller 


SBP9920 

Tl 

8-Bit Addressable Latch 


SN54LS259 

t Tl 

SN74LS259 

Tl 

T1M9906 

Tl 

10800 

Arithmetic Logic Unit, 4-Bit Slice 


. MC10800 

Motorol^ 

Microprogram Control Function 


MC10801 

Motorola 

Memory interface 


MC10803 

Motorola 

Timing Function 


MC10802 

Motorola 

Memories (See Oigital-ECL-Memories and 
Memory-PROM’s/ROM’s) 

1 . . - . 

General Purpose 

Sequence Corltroiter 


57110 

t MM| 

67110 ; 

MMi 

Deskew FIFO (to synchronize data from magnetic 
tape storage systems) 

, 8X03 

\Signetlcs 

8X04 



t Military Temperature Range {-55^ C to 125® C) ' 
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MiCR0PR0CE880R--*8ystem Componehts (Cont’d) 


Function Oevtoe 

Source 

General Purpose (Cont’d) 

Control Sequencer (to control fetch sequence of 
microinstructions) 

8X02 

Signetics 

Priority interrupt Controller 


MC6828 

Motorola 

MC8507 

Motorola 

Roppy Disc Controlier/Transmitter (IBM 3740 
compatible} 

FD1771 

Western 

Floppy Disc Controller 


mPD372 

NEC 

Cassehe Controller 


mPD371 

NEC 

Synchronous Serial Data Adapter 


S6852 

AMI 

MC6852 

Motorola 

1 Asynchronous Communication Interface Adapter 

86850 

AMI 

(4004»9,035) 

MC6850 

Motorola 

Peripheral Interface Adapter 


86820 

AMI 

{mm 

MCS6520 

MOS 

MCS6522 

MOS 

MK6820 

Mostek 

MC6820 

Motorola 

SY6520 

Synertek 

SY6522 

Synertek 


See also Interface-Error Checking Circuits, 
Keyboard Encoders, Line, Memory and 
Peripheral Drivers; Memory-EAROM’s, FIFO’s, 
LIFO’s, PLA’s, PROM’s. RAM’s, ROM’s. 



t Military Temperature Range (”55‘’C to 125®C) 
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MASTER SELECTION GUIDE 


MICROPROCESSORS 


Manufacturer 

Model 

For Detailed Data See: 

AMD 

2901 

AMO 

9080A 


Data General 
mN601 

General Structure 

4-Bit Slice 

8-Blt CPU 


16-Bit CPU 

Type 

TTL 

NMOS 


NMOS 

No. of Devices per CPU 


1 


1 

CPU Size (Pins) 

40 

40 


40 . 

Supply Voltage 

5 

±5. 12 


*5,15 

CPU Power Dissipation (mw) 

925 

820 


1000 

Architecture 

Data Word Size (bits) 

Multiple of 4 

8 


16 

Instruction Word Size (bits) 

9 

8,16,24 


16 

Directly Addressable Instruction 
Words (No.) 


65K 


32K 

Clock Frequency 
(Hz/ext. phases required) 

to 10 MHz/1 phase 

to 4 MHz/2 phase 


8.3 MHz/2 phase 

Register to Register Add Time 
(Msec/ data word) 

0.125 

2 (2 MHz clock) 


2.4 

No. of Registers 

Arithmetic 

’ 0 

1 



Index 

0 

0 


2 

General Purpose 

17 

6 


4 

Return Stack Size (No. x bits) 

4x4.(2909) 

External RAM 


External RAM 

Interrupts 

Optional 

Standard 


Standard 

Type 

\ 

Vectored 8 Level 


16 Levels 

Direct Memory Access 

Optional (2914) 

Standard 

;■ ■ . ■■ :.v. 

Standard 

BCD Arithmetic l[Hardware) 

No 

Yes 


No 

Microprogrammable 

Yes 

No 


No 

Extended Temp. Range Available 

-55‘Cto125C 

-55X to 125X 


No 

Devices 

See System Components 

2900 

8080 


Micro Nova 

Hardware Support 

Processor Cards 
(CPU system on a card) 

No 

No 

i 

Yes 

Prototyping System (Hardware and 
software development system) 

No 

No 


Yes 

In-System Emulator 
(Tests system in place) 

No 

No 


No 

Software Support 

(from this manufacturer) 

Resident Assembler 

No 

No 


Yes 

Cross Assembler 

No 

No 


Yes 

Simulator ^ 

No 

No 


Yes 

High Level Language 

No 

No 


Fortran 

Programs 

Debug 

No 

No 


Yes 

Diagnostic 

No 

No 


Yes 

Edit 

No . 

No 

li—aMii 

Yes 

User Library 

(>25 programs from user) 

No 

No 


Yes 

Delivery Start (Qtr.-Year) 

3 Qtr. 75 

3 Qtr: 75 


3 Qtr. 76 

Alternate Sources 

Motorola, Raytheon 

Nan, NEC, Intel, T1 80^A , 


None 

Comments 


Priority Interrupts with 
Intel 8214. 

iiliii 
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MICROPROCESSORS (Cont’d) 


Manufacturer 

Model 

For Detailed Data See: 

Electronic Arrays 

EA9002 

^ EMM/SEMI 
CP-1600/A 

Essex 

SX200 

Fairchild 

Macrologic Bipolar 

General Structure 

8-Bit CPU 

16-BltCPU 

4-Bit CPU 

4-Bit Slice 

Type 

NMOS 

NMOS 

PMOS 

TTL 

No. of Devices per CPU 

1 

1 

1 


CPU Size (Pins) 

' 28 

40 

,28 

24 

Supply Voltage 

5 

-3,5,12 

15 

5 

CPU Power Dissipation (mw) 

600 

750 

150 

800 

Architecture 

Data Word Size (bits) 

8 

16 

4 

Multiple of 4 

Instruction Word Size (bits) 

8, 16 

10, 20, 30 

8 

3 

Directly Addressable Instruction 
Words (No.) 

4K 

65K 

IK 


Clock Frequency 
(Hz/ext. phases required) 

4 MHz/1 phase 

5 MHz/2 phase 

to 500/0 phase 

to 14 MHz/1 phase 

Register to Register Add Time 
(^sec/data word) 

2 

2.4 

16 

0.10 

No. of Registers 

Arithmetic 

1 

0 

1 

0 

Index 

0 

0 

1 

0 

General Purpose 

8 

8 

0 

8 

Return Stack Size (No. x bits) 

7x12 

External RAM 

1x10 

10x4 (9408), 16x4 (9406) 

Interrupts 

Standard 

Standard 

None 

Optional 

Type 

Vectored, 1 Level 

Vectored, Multilevel 



Direct Memory Access 

Optional 

' Standard 

None 


BCD Arithmetic (Hardware) 

Yes 

; No 

Yes 

No 

Microprogrammable 

No 

No 

No 

Yes 

Extended Temp. Range Available 



-40X to lOOX Std. 

-55°C to 125°C 

Devices 

See System Components: 

9002 

1600 

SX200 

Macrologic Bipolar 

Hardware Support 

Processor Cards 
(CPU system on a card) 

Yes 

Yes 

No 

Yes 

Prototyping System (Hardware and 
software development system) 

Yes 

Yes 

Yes 

Yes 

In-System Emulator 
(Tests system in place) 

Yes 

No 

Yes 

No 

Software Support 

(from this manufacturer) 

Resident Assembler 

Yes 

Yes 

No 

No 

Cross Assembler 

Fortran IV, Timesharing 

Fortran IV 

Fortran 

No 

Simulator 

Yes 

Fortran IV 

Yes 

No 

High Level Language 

No 

. No , 

Ho 

No 

Programs 

Debug 

No 

Yes 

No 

No 

Diagnostic 

No 

Yes 

No 

' No 

Edit 

Yes 

Yes 

No 

No 

User Library _ 

025 programs from user) 

No , 

No 

No 

No 

Delivery Start (Otr.-Year) 

2 Qtr 76 

1 Qtr. 76 

2 Qtr. 76 

4th Qtr. 75 

Alternate Sources 

None 

General Instrument 

None 

None 

Comments 

DMA through addition of three 
state level to address bus. 

CP-1600 2.4 sec add time 
with 3.3 MHz clock 

1 

Hardware stack with 9406 


Tinted column indicates additional data is provided on the page noted. 
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Manufacturer 

Model 

For Detailed Data See: 

Fairchild 

Macrologic CMOS 

Fairchild 

Fairchild 

F6800 

Fairchild 

3859 

General Structure 

4-Bit Slice 


8-Bit CPU 

8-Bit CPU 

Type 

CMOS 

NMOS 

NMOS 

NMOS 

No. of Devices per CPU 



1 

1 

CPU Size (Pins) 

24 


40 

40 

Supply Voltage 

3 to 15 


5 

5, 12 

CPU Power Dissipation (mw) 

to 5mw at 10V 

SMigmmmM 

600 

600 

Architecture 

Data Word Size (bits) 

Multiple of 4 


8 

8 

Instruction Word Size (bits) 

4 


8, 16, 24 

8,1.6,24 

Directly Addressable Instruction 
Words (No.) 



65K 

IK 

' Clock Frequency 

(Hz/ext. phases required) 

to 4.9 MHz (15V)/ 1 phase 

2 MHz/0 phase 

1 MHz/2 phase 

2 MHz/0 phase 

Register to Register Add Time 
(jiisk/data word) 

0.086 (15V) . 


2 

2 

No. of Registers 

Arithmetic 

1 


2, . 

1 

Index 

2 

2 

1 (16-bit) 

5 

General Purpose 

2 


0 

64 

Return Stack Size (No. x bits) 



External RAM 

1x8 or RAM 

Interrupts 


Standard 

Standard 

Standard 

Type 


Vectored, 1 Level/PSU 

Vectored, Multilevel 

Vectored, 1 Level 

Direct Memory Access 



Optional 

None 

' BCD Arithmetic (Hardware) ' 

No 


Yes 

^ Yes 

Microprogrammable 

Yes 

r. T- . ,, M.., HI- . . . 

No 

No 

Extended Temp. Range Available 

-55°C to 125°C 


Future 

Future 

Devices 

See System Components: 

Macrologic CMOS 


6800 

F8 

Hardware Support 

Processor Cards 
(CPU system on a card) 

No 


Yes 

Yes 

Prototyping System (Hardware and 
software development system) 

No 


Yes 

Yes 

In-System Emulator 
(Tests system in place) 

No 


Yes 

Yes 

Software Support 

(from this manufacturer) 

Resident Assembler 

No 

No 


Yes 

Yes 

Cross Assembler 

No 


Fortran IV 

Fortran IV 

Simulator 

No 

Prototyping Sys, Fortran IV 

Fortran IV 

Timesharing 

High Level Language 

No 


MPL 

No 

Programs 

Debug 

No 


Yes 

Yes 

Diagnostic 

No, 


Yes 

Yes 

Edit 

No 

Yes 

Yes 

Yes 

User Library 

(> 25 programs from user) 

No 

iff /> f' ;;,: 

No 

No 

Delivery Start (Qtr.-Year) 

2 Qtr. 75 


1 Qtr. 77 

2 Qtr. 77 

Alternate Sources 


Mostek 

AML Motorola 

None 

Comments 


Programmable Timer. 

DMA through HALT 
and three state control 

1 chip microcomputer 
version of F8 


Tinted colurnn indicates additional data is probided on the page noted. 
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MICROPROCESSORS (Cont’d) 


Manufacturer / 

Model 

For Detailed Data See: 

General Instrument 
CP-1600/A 

General Instrument 
LP-8000 


Harris -"O' 

;-;\sS„ mmiiXIAr 

£y£, ' 

General Structure 

T6-Bit CPU 

8-Bit CPU 



Type 

NMOS 

PMOS 


'£ :/ 

No. of Devices per CPU 

1 

1 


/ > 1 

CPU Size (Pins) 

40 ^ 

40 



Supply Voltage 

-3, 5. 12 

-12, 5 



CPU Power Dissipation (mw) 

750 

500 . 



Architecture 

Data Word Size (bits) 

16 

8 



Instruction Word Size (bits) 

1 .10, 20, 30 

8, 16, 24 


ij 7yyk:r^%t yi' ' 

Directly Addressable-Instruction 
Words (No.) 

65K 

65K 



Clock Frequency 
(Hz/ext. phases required) 

5 MHz/2 phase 

800 KHz/1 phase 



Register to Register Add Time 
(/isec/data word) 

2.4 

5.0 


S' ''siifir 

No. of Registers 

Arithmetic 

0 

^1 

s' 


Index 

0 

0 


P'^'Z' ' , ''' . -'V ' ' ;Pihp%'4'''y<'£ 

1 

General Purpose 

8 

48 

's ','£§0 

. f,„ 


Return Stack Size (No. x bits) 

Standard 

1x8 or RAM | 


jOks v" 

Interrupts 

External RAM 

Standard 


,Starid#d' 

Type 

Vectored, Multilevel 

Vectored, 1 Level 


1 Mvot' \ 

Direct Memory access 

Standard 

No 



BCD Arithmetic (Hardware) 

No 

Yes 

: s's; .. ■ Nr: 

W£. ' 

Microprogrammable 

No 

No 

No 


Extended Temp. Range Available , 





Devices 

See System Components: 

1600 

8000 

Ft T', r 

s' ■ . . 
;-l ;s\ 
CSiTjQ 

OssO, : 

-s-jSMO 

Hardware Support 

Processor Cards 
(CPU system on a card) 

Yes 

Yes 


V i'i90 O O' . 

Prototyping System (Hardware and 
software development system) 

Yes 

Yes 

s-j/'..;:;*;--, 
^ --Si- , 

£P>nr:^m. 

In-System Emulator 
(Tests system in place) 

Yes ^ 

No 




".'....0^1^" . . 

Software Support 

(from this manufacturer) 

Resident Assembler 

Yes 

Yes 

: " ■ ' 

; s- 1'“;, 

' 'MSSSsS;”: 

• -V 

Cross Assembler 

Fortran IV 

Fortran IV 


FortrSi^'O-^ 

Simulator 

Fortran IV 

Fortran IV 


grOaOMOSSil 

High Level Language 

No 

No 



Programs 

Debug 

Yes 

Yes 



Diagnostic 

Yes 

Yes 


WBPMMMPM 

Ecfit 

Yes 

- Yes 



User Library 

(>25 programs from user) 

No 

No 



Delivery Start IQtr.-Year) 

' 3 Qtr. 74 

2 Qtr. 75 

B££ ■ 


Alternate Sources 

EMM/SEMI 

'None 

-/' A: / O'- 


Comments 

CP-1600 O.Ofisec add time | 
with 3.3 MHz clock 


Processor executed programs I 

||^^o^W!Aetts#bgrimi 
g;-;i|itfef fer'lte p^'' ' >:: 

’cO. ' ' "' ''' 
yp'B/Py- O' r T'O 


Tinted column indicates additional data is provided on the page noted. 
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MICROPROCESSORS (Cont’d) 


Manufacturer 

Model 

For Detailed Data See: 

Intel 

3000 

Intel 

4004 ! 

■ . 

Intel 

4040 

Intel 

8008 

General Structure 

2-Bit Slice 

4-Bit CPU ! 

4-Bit CPU 

8-Blt CPU 

Type 

ttl 

PMOS 

PMOS 

PMOS 

No. of Devices per CPU 

>2 

1 

1 

1 

CPU Size (Pins) 

28 and 40 

16 

' 24 

18 

Supply Voltage 

5 

15 (or -10. 5) 

15 (or -10, 5) 

-9,5 

CPU Power Dissipation (niw) 

800 

450 

1000 

420 

Architecture 

. Data Word Size (bits) 

Multiple of 2 

4 

4 

8 

Instruction Word Size (bits) 


8, 16 

8.16 

8, 16, 24 

Directly Addressable Instruction 
Words (No.) 

512 (Microinstructions) 

4K 

4K 

16K 

Clock Frequency 
(Hz/ext. phases required) 

to 6 MHz/1 phase 

i 

500 to 740 kHz/2 phase 

500 to 740 kHz/2 phase 

800 kHz/2 phase 

Register to Register Add Time 
(/isecydata word) 

0.15 (16 bits) 

10.8 1 

10.8 

12.5 

No. of Registers 

Arithmetic 

2 

1 

1 

1 

Index 

0 

0 

0 

0 

General Purpose 

It 

16 

24 

6 

Return Stack Size (No. x bits) 

None 

3x12 

7x12 

7x14 

Interrupts 

Optional 

None 

Standard 

Standard 

Type 

8 Level Priority (3214) 


Vectored, 1 Level 

Vectored. 8 Level 

Direct Memory Access 

No 

None 

None 

Optional (8257) 

BCD Arithmetic (Hardware) 

No 

Yes 

Yes 

No 

Microprog rammable 

Yes 

No j 

No 

No 

Extended Temp. Range Available 

-55‘Cto125C 

-40 C to 85' C 

-55 C to 85' C 

-55 C to 85' C 

Devices 

See System Components: 

3000 . 

4004/4040 

4004/4040 

8008 

Hardware Support 





Processor Cards 
(CPU system on a card) 

No 

Yes 

Yes 

Yes 

Prototyping System (Hardware and 
software development system) 

/Yes 

Yes 

Yes 

Yes 

In-System Emulator 
(Tests system in place) 

Yes 

No 

No 

No 

Software Support 

(from this manufacturer) 

Resident Assembler 

No 

Yes 

Yes 

Yes 

Cross Assembler 

CROMIS Microassembler 

Fortran IV 

Fortran iV 

Fortran IV 

Simulator 

No 

Fortran IV 

Fortran IV 

Fortran IV 

High Level Language 

No 

No 

No 

PL/M (Fortran IV) 

Programs 

Debug . ^ 

No 

Yes 

Yes 

Yes 

Diagnostic 

No 

Yes 

Yes 

Yes 

Edit 

No 

Yes 

Yes 

Yes 

User Literary 

(>25 programs from user) 

No 

Yes 

Yes 

Yes 

Delivery Start fOtr.-Year 

3Qtr. 74 

2Qtr.71 

4 Qtr. 74 

.1 Qtr. 72 

Aiternate Sources / 

Signetics 

National 

None 

None 

Comments 




8 level interrupts with 

8214 Priority Interrupt IC. 


Tinted column indicates additional data is provided on the page noted. 
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MICROPROCESSORS (Cont’d) 


Manufacturer 

Model 

For Detailed Data See: 

1 Intel 

, 8080A 

Intersil 

IM6100 

Intersil 

2650 

Mitsubushi 

MELPS 8 

General Structure 

8-Bit CPU 

j 12-Bit CPU 

' 8-Bit CPU 

8-Bit CPU 

Type 

NMOS 

CMOS 

NMOS 

NMOS 

No. of Devices per CPU 

1 

1 

1 

1 

CPU Size (Pins) 

40 

40 

40 

40 

Supply Voltage 

±5.12 

5 to 10 (5 nominal) 

5 

±5,12 

CPU Power Dissipation (mw) 

780 

10 

, 500 

780 

Architecture 

Data Word Size (bits) 

8 

12 

8 

8 

Instruction Word Size (bits) 

8. 16. 24 

12 

8, 16, 24 

8,16.24 

Directly Addressable Instruction 
Words (No.) 

m 

4K (Expandable to 32K) 

32K / 

65K 

Clock Frequency 
(Hz/ext. phases required) 

2 MHz/2 phase 
(2.6 and 3 MHz opt.) 

4 MHz/0 phase 

0 to 1.25 MHz/1 phase 

2 MHz/2 phase 

Register to Register Add Time 
(Msec/data word) 

2 (2 MHz clock) 

5 (2.5 at 10V) 

4.8 ' 

2 (2 MHz clock) 

No. of Registers 

Arithmetic 

1 

2, 

0 

1 

Index 

0 

0 

0 

0 

General Purpose 

6 

4 

7 

6 

Return Stack Size (No. x bits) 

External RAM 

None 

8x15 

External RAM 

Interrupts 

Standard 

Standard 

Standard 

Standard 

Type 

Vectored. Multilevel 

Vectored, 1 Level 

Vectored 


Direct Memory Access 

Standard 

Standard 

^ Standard , 

Standard 

BCD Arithmetic (Hardware) 

Yes 

No 

Standard 

Yes 

Microprogrammable 

No 

No 

No 

No 

Extended Temp. Range Available 

-55"C to 125 C 

-55“C to 125X 

No 

No 

Devices 

See System Components: 

8080 

6100 

2650 

8080 

Hardware Support 

Processor Cards 
(CPU system on a card) 

Yes 

Yes 

Yes 


Prototyping System (Hardware and 
software development system) , 

Yes 

Yes 

Future 


In-System Emulator 
(Tests system in place) 

Yes 

No 

Future. 


Software Support 

(from this manufacturer) 

Resident Assembler 

Yes 

Yes 

Yes 

Yes 

Cross Assembler 

Fortran IV 

Yes 

Fortran VI PDP-11 

Yes 

Simulator 

Fortran IV 

Forpal III ^ 

Fortran IV 


High Level Language 

PL/M (Fortran IV) 

Yes 

No 

PL/M 

Programs 

Debug 

Yes 

Yes 

Yes ' 


Diagnostic 

Yes 

Yes 

Yes 


Edit 

Yes 

Yes , 

Yes 


User Library 

(>25 programs from user) 

Yes 

Yes (DEC) 

No 


Delivery Start (Qtr.-Y€ar) 

4 Qtr. 73 

2 Qtr. 75 

2 Qtr. 76 


Alternate Sources 

AMD. National. NEC, Tl 

Harris 

Signetics 


Comments 


Executive PDP-8, 
Instruction Set 

Any of the registers can 
be used as an index 
register. 

1 

CPU M58710S 
compatible with 8080 


Tinted column indicates additional datd is provided on the page noted. 
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MICROPROCESSORS (Cont’d) 


Manufacturer 

Model 

For detailed Data See: 

Monolithic Memories 
67000 

MOS Technology 

6500 

Mostek 

F8 

Mostek 
, MK3870 

General Structure 

4-Bit Slice 

8-Bit CPU 

8-Bit CPU 

8-Bit CPU 

Type 

TTL 

NMOS 

NMOS 

NMOS 

No. of Devices per GPU 


^ 1 

1 

1 

CPU Size (Pins) 

40 

40 or 28 

40 

40 

Supply Voltage 

5 

5 ^ 

5. 12 

, ' 5 

CPU Power Dissipation (mw) 

900 

200 

600 

300 

Architecture 

Date Word Size (bits) 

Multiple of 4 

8 

8 

8 

Instruction Word Size (bits) 

' 8 

8, 16. 24 

8: 16, 24 

8. 16. 24 

Directly Addressable Instruction 
Words (No.) 

j 

65K 

65K 

2K 

Clock Frequency 
(Hz/ext. phases required) 

Oto 15 MHz/1 phase (67001) 
Oto 10 MHz/1 phase (6701) 

to 2 MHz/1 phase 

2 MHz/0 phase 

4 MHz 

Register to Register Add Time 
(<Lisec/data word) 

0.05 typ. (67001) 

0.085 typ. (6701) 

1 

2 

2 

No. of Registers 

Arithmetic 

0 

1 

1 

1 

Index 

0 

2 

2 

2 

General Purpose 

17 

/ : 0 

65 

85 

Return Stack Size (No. x bits) 

1x8 (67110) 

External RAM 

1x8 or RAM 

1x8 or RAM 

Interrupts 

67116 

Standard 

Standard 

Standard 

Type 

16 Vectored 

Vectored, 2 Level 

. Vectored, 1 Level/PSU 

Vectored, 1 Level 

Direct Memory Access 

No 

Optional 

Optional (MK3854) 

None 

BCD Arithmetic (Hardware) 

No 

Yes 

Yes ' 

Yes 

Microprogrammable 

1 Yes 

No 

No 

No 

Extended Temp. Range Available 

t , -55°C to 125X 

-55°Cto85°C 

i 

-40‘ C to 85”C 

Devices 

See System Components: 

67000 

6500 

F8 

F8 

Hardware Support 

Processor Cards 
(CPU system on a card) 

No 

Yes 

Yes 

Yes 

Prototyping System (Hardware and 
software development system) 

No 

Yes 

1 

Yes 

Yes 

In-System Emulator 
(Tests system in place) 

No 

Yes 

Yes 

Yes 

Software Support 

(from this manufacturer) 

Resident Assembler 

No 

Yes 

Yes 

Yes 

Cross Assembler 

Fortran IV 

Fortran IV 

Fortran IV 

Fortran IV 

Simulator 

No 

Fortran IV 

Timesharing 

No 

High Level Language 

No 

No 

No 

No 

Programs 

Debug 

No 

Yes 

Yes 

Yes 

Diagnostic 

No 

Yes 

Yes 1 

Yes 

Edit 

No 

No 1 

Yes 

Yes 

User Libr^ary 

(>25 programs from user) 

No 

No 

No 

No 

Delivery Start (Qtr.-Year) 

4 Qtr. 75 

3 Qtr. 75 

3 Qtr. 75 

1 Qtr. 77 

Alternate Sources 


Synertek 

Fairchild 


Comments 

RAM on-chip. 

DMA based on a stopping 
CPU. But address bus ' 
connections are not 3 state. 

64 bytes of RAM in CPU. 
1024 bytes of ROM in PSU, 
programmable timer. ■ 

i 

1 

One chip F8 microcomputer. 
Programmable hardware, 
timer on-chip. 


Tinted column indicates additional data is provided on ttie page noted. 
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MICROPROCESSORS (Cont’d) 


Manufacturer 

Model 

For Detailed Data See: 

Mostek 

Z80 

Motorola 

M2901 

Motorola 

M6800 

Motorola 

M10800 

General Structure 

8-Bit CPU 

4-Bit Slice 

8-Bit CPU 

4-Bit Slice 

Type 

NMOS 

TTL 

NMOS 

ECL 

No. of Devices per CPU 

1 

' 

1 


CPU Size (Pins) 

40 

40 

40 

48 

Supply Voltage 

5 ' 

5 

5 

-2, -5.2 

CPU Power Dissipation (mw) 

1100 , 

, 925 

600 


Architecture 

Data Word Size (bits) 

8 

Multiple of 4 

8 

Multiple of 4 

Instruction Word Size (bits) 

8, 16. 24. 36 

? _j 

8.16.24 


Directly Addressable Instruction 
Words (No.) . 

I 

65K ' 


, ' 65K 


Clock Frequency 
(Hz/ext. phases required) 

2.5 MHz/2 phase (4 MHz opt.) 

to 10 MHz/1 phase 

1 MHz/2 phase 

0 to 6 MHz/1 phase 

Register to Register Ajfd Time 
(jisec/data word) . 

1.6 (2.5 MHz dock). 

f 

0.125 

2 

0.041 typ. 16-Bit 

No. of Registers 

Arithmetic 

I 

i 

V i 

0 

2 

Ext. 

Index 

2 

0 

1 (16-Bit) 

MC10803 

General Purpose 

14 

17 

0 

MC10803 

Return Stack Size (No. x bits) 

External RAM 

4x4 (M2909) 

External RAM 

MC10801 

Interrupts 

Standard 

Optional 

Standard 


Type 

Vectored. Multilevel 

j 

Vectored. Multilevel 


Direct Memory Access 

MK3883-DMA 

Optional 

Optional 


BCD Arithmetic (Hardware) 

Yes 1 

No j 

Yes 

Yes 

Microprogrammable 

No , ^ 

Yes ! 

1 

No 

Yes 

Extended Temp. Range Available 

-55X to 125 ’C 

! 

No 

No 

Devices 

See System Components: 

j 

Z80 

2900 

6800 

10800 

Hardware Support 

Processor Cards 
(CPU system on a card) 

Yes 

No 

Yes 

No 

Prototyping System (Hardware and 
software development system) 

Yes 

, No 

Yes 

: No 

In-System Emulator 
(Tests system in place) 

! 

Yes 

No 

Yes . 

No 

Software Support 

(from this manufacturer) 

Resident Assembler 

Yes 

No 

Yes 

No 

Cross Assembler 

Fortran IV 

No 

Fortran IV ' 

No 

Simulator 

Timesharing 

. No 

Fortran IV 

No 

High Level Language 

PLZ 

No 

MPL (F4)rtran) 

No 

j Programs 

Pebug 1 

Yes 

No 

Yes 

No 

Diagnostic ^ 

Yes / 

No 

Yes 

No 

Edit . 

Yes 

No 

Yes 1 

No 

User Library 

(>25 programs from user) 

No 

No 

No 

No 

Delivery Start (Otr.-Year) 

2 Qtr./76 

3Qtr. 76 

2Qtr.74 

2 Qtr. 76 

Alternate Sources 

Zilog 

AMD. Raytheon 

AMI. Fairchild, Hitachi 

Future 

Comments 

8080A Software compatible 
with additional instructions 
Vectored priority interrupt in 
peripheral devices. 

! 

DMA through HALT and 
three state control. 



Tinted column indicates additional data is provided on the page noted. 
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Manufacturer 

Model 

For Detailed Data See: 



: National 0^ 
mi- lflS4004 (FIPS) '0i 
fl? Pa^mi058 

f^cA/Nitional ■ i ■'■. , ■ ■ 

General Structure 



• ’"■"■•• ' '■ ;,'r 

^ ' 4-8it CPU 1 


' Type ' 



P.: P«0S ilP 

A?A"''W«S' ,A4,; ■“ 

No. of Devices per CPU 



mmsmmmm. 

K$'- ' 1 {AAA 

r :.:,:..;'i<4.;, 


CPU Size (Pins) 



^-AA * ' 16 -'/'A' A’ 


‘ 5 

Supply Voltage 



0i i5(of-io.5j4'=;C:|- 


CPU Power Dissipation (mw) 


r&&mSiW7M 

450 '"'''SiAA 

rl,; ' ■ ■7W'" 

Architecture 

Data Word Size (bits) 


'^M7f7:kWA7f7:7777p7^^^^ 


Si:® s'of y^ixA 

Instruction Word Size (bits) 


V 774 ? ■ , 

Al'A'-'.'S- te :•■•*' A:-; 

/Xs4:Ai«/i4XA''i" 

Directly Addressable Instruction 
Words (No.) 



}., ^ ""'V?J ^ - Jj-’ *1"" 

'A07c ':va>Ai 

hi$3:m^sm:&i$!2 aa 


Clock Frequency 
(Hz/ext. phases required) 


^f{j7S7;0^7''W 


A''"" 2 

Register to Register Add Time 
(^ec/data word) 

... 



00iT0^00S:: :,X 

''1? ^A>A-' ' '> ,/ ' 4' : "s' ? / 0 ; ' ' ' <', : 

VP':''-' ' 

y.A ^x.. - ;r s.' 

No. of Registers 

Arithmetic 


r **53 V' 

1 W T fi 

''?:/ ^'.-<<4 '4; rXjt* A'^-'''^' '■ ;*' ''' W-i'-i's ' • 

■- 1/.A' 

Index 




.iii70^7A%'77^77iM:70 7:0 

General Purpose 



:%>.•» ' '■'■;5f.^.-<l Ay" 'if" • , '** 

iAi:i^fe4:Al:>,§'-K:/P-v 

Return Stack Size (No. x bits) 

■ 1 4'f 




Interrupts 




®ii^iilp5 

Type 





Direct Memory Access 





BCD Arithmetic (Hardware) 





Microprogrammable 





Extended Temp: Range Available 





Devices 

See System Components: 





Hardware Support 

Processor Cards 
(CPU system on a card) 





Prototyping System (Hardware and 
software development system) 




' H'- X X 0 , P/' A'.' '>''!> '' < 4 

MmTAMTM&Ma 

In-System Emulator 
(Tests system in place) 




A -'V' ' "fs' X^r'‘X ; ->' * 4-? ^ ^ 

'i:S7 707. ^ A A"'"''"" 

Software Support 

(from this manufacturer) 

Resident Assembler 




i ' Vi/'-i >/"' 4 V 'V/', ' . 4 .' ' Av . ' „ S’^ f!; ,' \' 
■'A''X>'/X /'X'vr;: X'.;<x i A - 

<i ! ' . . A,i;;;j'/.. r.^;. L 'i A- '■•^ -' S’- i-Xi' P.. . 

Cross Assembler 




■A siA70fP'h0%'^' < A; 

Simulator 




S'»SR4.#:=XiMP;4 

High Level Language 




^ «vyr'"A "■ ■ 

Programs 

Debug 

,''SpiSS»P3iSl) 

iaamp 


-Xn tA X' ' XR X“X A /. 

'?3 .¥®'‘'.3,'',,!"/'-C''/''- 

. ..s-'..,' .u <t. ...,.y,,....'<r^‘', ;....s s .' A 3>,....3. ... V,' )"-.... 

Diagnostic 





Edit 



: A : ; 

0$:0i’i0^£S^'--0 

User Library 

(>25 programs from user) 


' 4 1' :' 44 - 

'p i/:; ' 

hAj^{'77'-7'‘': ''' A /' '- '’/ " 7 ' 
aSp®/ ' ^Ves 

Delivery Start (Qtr.-Year) 




lMmmii7jA:. 

Alternate Sources 

„r 



x;A ^ ' |o^'“ 

Comments 

','V ^ Vs'*: 

i'Ap 'y'K^ <'- ■•'■:; '•'" ' i ^ 4 3 

A J ' ' '/;K 7i^7<-' i A 

.-4^ 'PU' ,/ ^ ; 

,'i '' '': 

’f'''0'' 10^,0^'' ~i i'" ^ f '<./' V; 

A-AAAASA: a:' 

:'?\';Wl:|iptres ailerpf 
igritrcrffer. ' - , 


Tinted column indicates additional data is provided on the page noted. 
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MICROPROCESSORS (Cont’d) 


Manufacturer 

Model 

For Detailed Data See: 

' ■■ 'Mationap: 'n;-' 

National 

MM5781/82 

National 

MM5799 

NEC 

PD8080A 

General Structure 


4-Bit CPU 

4-BltCPU 

8-BltCPU 

Type 



PMOS 

PMOS 

NMOS 

No. of Devices per CPU 


1 

1 

1 

CPU Size (Pins) ^ 


23 

28 

40 

Supply Voltage 


8.5 

8.5 

±5,12 

CPU Power Dissipation (mw) 


150 

150 

780 

Architecture 

Data Word Size (bits) 


4 

4 

8 

Instruction Word Size (bits) 

I 

8 

8 

8,16,24 

Directly Addressable Instruction 
Words (No.) 


2K to 16K 

1536 (Internal) 

65K 

Clock Frequency 
(Hz/ext, phases required) 

1.1: : 

400 kHz/10 phase 

400 kHz/0 phase 

2 MHz/2 phase 
(1.25 to 3 MHz Opt.) 

Register to Register Add Time 
(Msec /data word) 

msmmik.-/ 

10 

10 

2 (2 MHz clock) 

No. of Registers 

Arithmetic 


0 ‘ 

0 

1 

Index 



0 

0 

0 

General Purpose 


3 

3 

6 

Return Stack Size (No. x bits) 


2x11 

2x11 

External RAM 

Interrupts 


Standard 

None 

Standard 

Type 


1 Level ' 


Vectored, Multilevel 

Direct Memory Access 


None 

None 

Standard 

BCDjArithmetic (Hardware) 


Yes 

Yes 

Yes 

Microprogrammabie 


No 

No 

No 

Extended Temp. Range Available 




No 

Devices 

See System Components: 


5781/82 

5799 

8080 

Hardware Support 

Processor Cards 
(CPU system on a card) 

ll : :: / C-' ' “ 
.1-*, '• ■ 

'1' >'111 

Yes 

No 

Yes 

Prototyping System (Hardware and 
software development system) 

‘"J 

Yes 

Yes 

Yes 

In-System Emulator 
(Tests system in place) 


Yes 

No 

No 

Software Support 

(from this manufacturer) 

Resident Assembler 


No 

No 

Yes 

Cross Assembler i 


Yes 

Yes 

Timesharing 

Simulator i 


Yes 

Timesharing 


High Level Language 


No 

- No 

PL/N 

Programs 

Debug 


Yes 

Yes 1 

Yes 

Diagnostic 


Yes 

Yes 

Yes 

Edit 

1:11.1:::^^,! :i.,l1' ; 

Yes 

Yes 

Yes 

User Library 

(>25 programs from user) 

■ ■’"''I*'- 

No 

No 

No 

Delivery Start (Qtr.-Year) 


4 Qtr. 75 

2 Qtr. 76 

3 Qtr. 75 

Alternate Sources 


None 

None 

AMD, National, Tl 

Comments 

, 'iiyi.li'ilr 
•: V V-,'. ■■ •, ■;,vlllllv 

.> : >1 

2 chip calculator based 
system, expandable RAM, 
ROM, I/O 

1 chip calculator based ^ 
system, expandable RAM, 

I/O 

NEC mPD 753 is 42 
pin version 


Tinted column indicates additional data is provided on the page noted. ' 
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Manufacturer 

Model 

For Detailed Data See: 

Raytheon Semi 

2900 

RCA 

CDP1800 (COSMAC) 

RCA 

CDP1802 

Rockwell 

PPS-4/1 

General Structure 

4-Bit Slice 

8-Bit CPU 

8-Bit CPU 

4-Bit CPU 

Type 

TTL 

CMOS 

CMOS 

PMOS 

No. of Devices per CPU 

- 

2 

1 

1 

CPU Size (Pins) 

40 

28 or 40 

40 

42 

Supply Voltage 

5 

3 to 12/4 to 6 

4 to 6/3 to 12 

15 

CPU Power Dissipation (mw) 

925 

60 

6 to 40 

200 

Architecture 

Data Word Size (bits) 

Multiple of 4 

8 

8 

4 

Instruction Word Size (bits) 

9 ^ 

8 

8,16.24 

8. 16 

Directly Addressable Instruction 
Words (No.) . 


65K 

65K 


Clock Frequency 
(Hz/ext. phases required) 

to 10 MHz/1 phase 

0 to 4 MHz/1 phase 

0-6.4 MHz/0 phase 


Register to Register Add Time 
(^sec/data word) 

0.125 

6 (2.7 MHz clock) 

2.5, (6.4 MHz clock) 


No. of Registers 

Arithmetic 

0 

1 

1 , 

1 

Index 

0 

0 

0 

0 

General Purpose 

17 

32 

32 

1 

Return Stack Size (No. x bits) 

4x4 (2909) 

External RAM 

External RAM 


Interrupts 

Optional 

Standard 

Standard 


Type 


1 Level 

1 Level 


Direct Memory Access 

Optional 

Standard (on-chip) i 

Standard (on-chip) 


BCD Arithmetic (Hardware) 

No 

No 

No 

No 

Microprogrammable 

Yes 

No 

No 

No 

Extended Temp. Range Available 

-55 C to 125 C : 

-55 C to 125‘ C Standard 

-55' C to 125' C Standard 


Devices 

See System Components: 

2900 

1800 

1800 

PPS-4, PPS-8 

Hardware Support 

Processor Cards 
(CPU system on a card) 

No 

No 

• Yes 


Prototyping System (Hardware and 
software development system) 

No 

Yes 

Yes 

Yes 

In-System Emulator 
(Tests system in place) 

No ^ 

No 

No 

Yes 

Software Support 

(from this manufacturer)/-^ 

Resident Assembler 

No 

Yes 

Yes 

Yes 

Cross Assembler 

No 

Fortran IV, Timesharinci , 

Fortran IV, Timesharing 


Simulator 

No 

Yes 

- j 

Yes 

Yes 

High Level Language 

No 

No \ 

No 

No 

Programs 

Debug 

No 

Yes 

Yes 

Yes 

Diagnostic 

No 

Yes ' 

Yes 

Yes 

Edit 

No 

Yes 

Yes 

Yes 

User Library 

(>25 programs/from user) 

No 

No 

No 


Delivery Start (Qtr.-Year) 

1Qtr.76 

1 Qtr. 75 

1 Qtr. 76 

2 Qtr. 76 

Alternate Sources 

AMD. Motorola 

None 

Hughes 


Comments 

Microassembler on 
timeshare. 

DMA address pointer and 
control logic on chip. 

Software upward compat. 
withCDP1801. 

1-chip parallel 
microcomputer, several 
memory options. 


Tinted column indicates additional data is provided on the page noted. 
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Manufacturer 

Model 

For Detailed Data $ee: 

Rockwell 

PPS-4/2, PPS-4 

Rockwell 

PPS-8 

Scientific Microsystems 
SM300 

Signetics 

N3000 

General Structure 

4-Bit CPU 

8-BitCPU . 

8-Blt CPU 

2-Bit Slice 

Type 

PMOS 

PMOS 

TTL 

TTL 

No. of Devices per CPU 


1 

1 


CPU Size (Pins) 

42 

42 

50 

28 and 40 

Supply Voltage 

17 (or -12, 5) 

17 (or -12, 5) 

5 

5 

CPU Power Dissipation (mw) 

225 

225 

2000 

800 

Architecture 

Data Word Size (bits) 

4 

8 

8 

Multiple of 2 

Instruction Word Size (bits) 

8, 16 (Multifunction instr.) 

8,16,24 (Multifunction instr.) 

16 

>18 

Directly Addressable Instruction 
Words (No.) 

4K 

16K 

8K 

512 

Clock Frequency 
(Hz/ext. phases required) 

(PPS-4) 256' kHz/2 phase 
(PPS-4/2) 199 kHz/0 or 2 phase 

(PPS-8/2) 189 kHz/0 phase 
(PPS-8) 256 kHz/2 phase 

8 MHz/phase 

to 6 MHz/1 phase 

Register to Register Add Time 
(/yisec/data word) 

5 

(PPS-8/2) 5 
(PPS-8) 4 

0.25 , 


No. of Registers 

Arithmetic 

0 

1 


2 

Index 

0 

0 


0 

General Purpose 

3 

6 ^ 

8 

10 

Return Stack Size (No. x bits) 

2x12 

32x8 


None 

Interrupts 

Standard PPS-4 

Standard 

Yes 

Optional 

Type 

1 Level . 

3 Level 

Polled 

8 Level Priority 

Direct Memory Access 

None 

Optional DMA Controller 

Yes 

No 

BCD Arithmetic (Hardware) 

No 

No 

No 

No 

Microprogrammable 

No 

No 

No 

Yes 

Extended Temp. Range Available 

-55°C to 125°C 

-55°C to 125X 


No 

Devices _ 

See System Components: 

PPS-4, PPS-8 

PPS-4, PPS-8 

8X300 

3000 

Hardware Support 

Processor Cards 
(CPU system on a card) 

Yes 

Yes 

Yes 

No 

Prototyping System (Hardware and 
software development system) 

Yes 

Yes 

Yes 

No 

In-System Emulator 
(Tests system in place) 

Yes 

Yes 

Yes 

No 

Software Support 

(from this manufacturer) 

Resident Assembler 

Yes 

Yes 

No 

No 

Cross Assembler 

Fortran IV, Timesharing 

Fortran IV, Timesharing 

Yes , 

No 

Simulator 

Yes 

Yes 


No 

High Level Language 

No 

No 

No 

No 

Programs 

Debug 

Yes 

Yes 

No 

No 

Diagnostic 

Yes 

Yes 

Yes 

No 

Edit 

Yes 

' Yes 

- 

No 

User Library 

(>25 programs from user) 

Yes 

No 

No 

No 

Delivery Start (Qtr^Year) 

PPS-4 3 Qtr. 72, 
PPS-4/2 3 Qtr. 75 

PPS-8 1 Qtr. 75, 
PPS-8/2 2 Qtr. 76 

2 Qtr. 75 

3 Qtr. 75 

Alternate Sources 



^ Signetics 

Intel 

Comments 

The PPS-4/2 is a 2 chip clock, 
direct display drive, expanded 
I/O on CPU chip; 128-4 RAM, 
2048x8 ROM, 16 I/O i)orts on 
separate memory-l/0 chip. 



Uses 74S182 for 
Look-Ahead Carry. 


Tinted column indicates additional data is provided on the page noted. 

884 


© 1C MASTER 1977 






































MASTER SELECTION GUIDE 
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Manufacturer 

Model 

For Detailed Data See: 

Signetics 

8X300 

Signetics 

2650 

Synertek 

SY6500 

ISI|f|i*a5.TnWuntents ' ' 

ilillMM.'.. -V: 

General Structure 

8-Blt CPU 

8-Bit CPU 

8-Bit CPU 

\ ^ ^ 

Type 

TTL 

NMOS 

NMOS 


No. of Devices per CPU 

1 

1 

1 


CPU Size (Pins) 

50 

40 

40 or 28 


Supply Voltage 

, / , 5 * 

5 

5 


CPU Power dissipation (mw) 

2000 

, 525 

200 


Architecture 

Data Word Size (bits) 

.8 

8 

8 

* 'f;: ' V; — 

':%|ilemmstructiDn Select) ' 

Instruction Word Size (bits) 

, / 16 

, 8, 16, 24 

8,16,24 

\ - ' r . 

Directly Addressable Instruction 
Words (No.) 

8K 

32K 

65K 


Clock Frequency 
(Hz/ext. phases required) 

8 MHz/phase 

0 to 1.25 MHz/1 phase 

to 2 MHz / I phase 

/V; fe'2lfez/i 

Register to Register Add Time 
(#isec/data word) 

0.25 

4.8 

1 

'Ms (2 toc^, . , 

No. of Registers 

Arithmetic 


0 

1 


Index 


0 

2 

: ' 

General Purpose 

8 

7 

0 

MgMWSm, 

Return Stack Size (No. x bits) 


8x15 

External RAM 


Interrupts 

Yes 

Standard 

Standard 


Type 

Polled 

Vectored 

Vectored, 2 Level 


Direct Memory Access 

Yes 

Standard 

Optional 


BCD Arithmetic (Hardware) 

No 

Standard 

Yes 


Microprogrammable 

No 

No 

No 


Extended Temp. Range Available 

Future 

No 

-55Xto85°C ^ 


Devices 

See System Components: 

8X300 

2650 

6500 


Hardware Support 

Processor Cards 
(CPU system on a card) 

Yes 

Yes 

Yes 

o 

^ \4 

Prototyping System (Hardware and 
software development system) 

Yes 

Yes 

Yes 


In-System Emulator 
(Tests system In place) 

Yes 

Yes 

Yes 


Software Support 

(from this manufacturer) ^ 

Resident Assembler 

No 

Yes 

Yes 


Cross Assembler 

Yes 

Fortran IV, PDP-11 

Fortran IV 


Simulator 


Fortran IV 

Fortran IV 


High level Language 

No 

PLmS 

No 


Programs 

Debug 

No 

1 ■ ■ ■ ^ ^ 

) Yes 

Yes 


Diagnostic 

Yes 

Yes 

Yes 


Edit 


Yes 

No 


User Library 

(>25 programs from user) 

No 

No 

No 


Delivery Start (Qtr.-Year) 

3Qtr. 76 

2Qtr. 75 , 

4 Qtr. 75 

mMfvms ' 

Alternate Sources 

Scientific Microsystems 

Intersil 

MOS Technology 


Comments 

Bipolar with 
fixed instructions. 

Any of the general purpose 
registers can be used as an, 
Index register. 

DMA based on a stopping 
CPU, but address bus 
connections are not 3 state. 

JI^SnidiaM can be set - 
fl^iWitoaKJniA. 

; 


Tinted column indicates additional data Is provided on the page noted. 
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MICROPROCESSORS (Cont’d) 


Manufacturer 

Model 

For Detailed Data See: 


Texas Instruments 
TSM1070/1270 

Page 1090 “ 


Texas Instruments 
TMS8CW 

General Structure 

4-Bit Microcomputer 

‘ 4-6it Microcomputer 



Type 

If ‘ 




No. of Devices per CPU 

1 ' 


’ 

1; ' 

CPU Size (Pins) 

- 28 or 40 . 

20 or 



Supply Voltage 

■ .. 16 ' 



,; , 

CPU Power Dissipation (mw) 

90 - 




Arcititecture 

Data Word Size (bits) 

■ ■ 

■ , 4 ' ' , ■ 

r, .4 

w&^0'-k- :-s 

Instruction Word Size (bits) 

• V' - -8 


■ ■•■ ■ 8 ■ 


Directly Addressable Instruction 
Words (No.) 





Clock Frequency 
(Hz/ext. phases required) 

300 kHz, 0 phase 

, 300 kHz/0 phase - 

300 kHz/0 phase 

-A-i 

Register to Register Add Time 
(/usec/data word) 


■ 34 (3» kHz clocit) ‘ - 



No. of Registers 

Arithmetic 


^ • . 



Index 


- 0*' 



General Purpose 





Return Stack Size (No. x bits) 





Interrupts 



None 


Type 





Direct Memory Access 

None 




BCD Arithmetic (Hardware) 





Microprogrammable 





Extended Temp. Range Available 





Devices 

See System Components: 

1000 

''1 -iomW;'^ 

1000 


Hardware Support 

Processor Cards 
(CPU system on a card) 



to 


Prototyping System (Hardware and 
software development system) 





In-System Emulator 
(Tests system In place) 

'■'•'■■•yes: 

i;- 



Software Support 

(from this manufacturer) 

Resident Assembler 





Cross Assembler 

TimesttarfOg >' 


.'■•/x;: Yes 


Simulator 

Timesharing 


" Yes’ „ ; , 


High Level Language 

• . NO' ' ' \< 


■' ' ' 'to 


Programs 

Debug 

Yes 

• • '".m' :■■■ 

'■■i-y.,' ■ 

p^y y- 

y:yyy::‘S^'yy. -y. > 

Diagnostic 

^ • Yes • , . ' 


-; ■■ Yes . ' 


Edit 

Yes' , , 


Yes 


User Library 

025 programs from user) 


• ;■ - ■ ; - , 

. ■■ 


Delivery Start (Qtr.-Year) 

1 Qtr, 75 


4 Qtr. 75 

■- V ' '.'v. :■■ " 

Alternate Sources 

None 


None 

NEC' ',' 

Comments ' 

SE-1, permits use of external 


PROM/RAM/ROM for program 

fi/~myyyy:>y:' ^ ."•- 
.'' ' ' •' '' ' ' ' . 
33^:sf%-‘'^5:.V. . ■■ '„■ 


Tinled column indicates additional data is provided on the page noted. I 
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Manufacturer 

Model 

For Detailed Data See: 



Toshiba 

TLCS-12A 

Western Digital 

MP1600 

General Structure 

16-811 CPU 


12^Blt CPU 

16-Blt CPU 

Type 


NMOS 

PMOS 

NMOS 

No. of Devices per CPU 



1 

3 

CPU Size (Pins) 



36 

40/device 

Supply Voltage 



±5 

±5, 12 

CPU Power Dissipation (mw) 



800 \ 

600 

Architecture 

Data Word Size (bits) 


' 

12 

16 

Instruction Word Size (bits) 



12, 24 

16 

Directly Addressable Instruction 
Words (No.) 

Wi 


4K 

65K 

Clock Frequency 
(Hz/ext. phases required) 



1.2 MHz/0 phase 

3.3 MHz/4 phase 

Register to Register Add Time 
(^sec/data word) 

WSMSiS 


13 

2.7 

No. of Registers 

Arithmetic 



0 

4 

Index 



0 

2 

General Purpose 



7 

2 

Return Stack Size (No. x bits) 




External RAM ' 

Interrupts 



Yes 

Standard 

Type 

. Vectifei 16£a^'''/r 



Vectored 

Direct Memory Access 



Optional 

Standard 

BCD Arithmetic (Hardware) 

m 


No 

Standard 

Microprogrammable 




No 

Yes 

Extended Temp. Range Available 




No 

Devices 

See System Components: 

9900 


TLCS-12 

1600 

Hardware Support 

Processor Cards 
(CPU system on a card) 

,Yes»M . 'f 


No 

Yes 

Prototyping System (Hardware and 
software development system) 



Yes 

Yes 

In-System Emulator 
(Tests system In place) 



No 

No 

Software Support 

(from this manufacturer) 

Resident Assembler 

1 





Yes 

Cross Assembler 



Yes 

No 

Simulator 



Yes 

No 

High Level Lqnguage 



Yes 

No 

Programs 

Debug 


WSMS 

Yes 

Yes 

Diagnostic 



Yes 

Yes 

Edit , 


SMMMMWM 

Yes 

Yes 

User Library 

(>25 programs from user) 

Ves 


Yes 

No 

Delivery Start (Qtr.-Year) 

2Qtr,76 


2 Qtr. 74 

1 Qtr. 75 

Alternate Sources 



None 

None 

Comments 

Instructions include hardware 
multiply and divide and are 
software compatible with 
^ minicomputers. 

internal op. ^ft^re 




Tinted column indicates additional data is provided on the page noted. 
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MICROPROCESSORS (Cont’d) 


Manufacturer 

Model 

For Detailed Data See: 

Western Digital 
MCP1600 

Ziiog 

Z80 

General Structure 

8-Bit CPU 

8-Bit CPU 

Type 

NMOS 

NMOS 

No. of Devices per CPU 

3 

1 

CPU Size (Pins) 

40/ device 

40 

Supply Voltage 

±5, 12 

5 

CPU Power Dissipation (mw) 

600 

1100 

Architecture 

Data Word Size (bits) 

8 or 16 

8, 16 

Instruction Word Size (bits) 

16 • 

8, 16, 24, 32 

Directly Addressable Instruction 
Words (No.) 

65K (84 Microinstructions) 

65K 

Clock Frequency 
(Hz/ext. phases required) 

3.3 MHz/4 phase 

2.5 MHz/1 phase (4 MHz opt.) 

Register to Register Add Time 
(#xsec/data word) 

I 

0.3 (8-Bit), 0.6 (16-Bit) 

1.6 (2.5 MHz clock) 

Np. of Registers 

Arithmetic 

0 , 

1 

Index 

0 

2 

General Purpose 

26 

14 

Return Stack Size (No. x bits) 

External RAM 

External RAM 

Interrupts ^ 

Standard 

380-DMA 

Type 

Vectored, 4 Level 

Vectored, Multilevel 

Direct IVIemory Access 

Standard 

Standard 

BCD Arithmetic (Hardware) 

Microprogrammable 

Yes 

Microprogrammable 

Yes 

No 

Extended Temp. Range Available 

No 

-55°C to 125°C (Ziiog) 

Devices 

See System Components: 

1600 

!. 

Z80 

Hardware Support 

Processor Cards 
(CPU system on a card) 

Yes 

Yes 

Prototyping System (Hardware and 
software development system) 

Yes 

Yes 

In-System Emulator 
(Tests system in place) 

[ Yes 

Yes 

Software Support 

(from this manufacturer) 

Resident Assembler 

„ 

No 

Yes 

Gross Assembler 

Timesharing; PDP-11 

Fortran IV 

Simulator 

Timesharing, PDP-11 

Timesharing 

High Level Language 

No 

PL/Z 

Programs 

Debug 

Yes 

Yes 

Diagnostic 

Yes 

Yes 

Edit 

Yes 

Yes 

User Library 

(>25 programs from user) 

No 

No 

Delivery Start (Qtr.-Year) 

3 Qtr. 75 

1 Qtr. 76 

Alternate Sources 

None 

Mostek 

Comments 

Can cross assemble and 
simulate with DEC PDP-11. 
Microcontroller version avail. 

8080A Software compat. 


Tinted column indicates additional data is provided on the page noted. 
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MICROPROCESSOR^ and SUPPORT CIRCUITS 
MICROCOMPUTER DEVELOPMENT CENTER 
and other DEVELOPMENT SUPPtXtT 


Part No. 

Description 

Input/Output 

Power Supply (V) 

Process 

Package 

S6800 

Microprocessor. 8-bit (MPU) 

TTL 

+5V 

N-SiGate 

3M. IT 

S6800I* 

Microprocessor, 8-bit (MPU) 

TTL 

'+5V 

N-SiGate 

3M 

S6810 i 

RAM, 128x8 

TTL 

+5V 

N-SiGate 

3L.2L. IW 

S6810A 

RAM, 128x8 

TTL 

+5V , 

N-SiGate 

3L, 2L, IW 

S6830 

ROM, 1024x8 

TTL 

+5V 

N-SiGate 

3L,2L. IW 

S6831 

16,384 Bit Static ROM 

TTL 

+5V 

N-SiGate 

3L. IW 

S6834 

4096 Bit Static EPROM 

TTL 

+5.-12 

P-SiGate 

3L 

S6820 

Peripheral Interlace Adapter (PIA) 

TTL 

+5V 

N-SiGate 

3M, IT 

S6820I* 

Peripheral Interface Adapter (PI A) 

TTL 

+5V, 

N-SiGate 

3M IT 

S6850 

Asynchronous Communications Interface (ACl A) 

TTL 

+5V 

- N-SiGate ^ 

3L.2L. IW 

S2350 j 

Synchronous Receiver/Transmitter ( USRT) 

TTL 

+5V 

N-SiGate 

3M, IT 

S6860 

0-600 BPS Digital Modem 

TTL 

+5V 

N-SiGate 

1W.3L 


*Industrial Temperature Range (-40° to +85°C) 

Future Products: S6800, S682Q, S6850 depletion load versions of above devices-available 1st Quarter 1977; 
S6852 Serial Synchronous Data Adapter— available 1st Quarter 1977. 
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AMI 6800 Microcomputer 
Hardware and Support Systems 


AMI 6800 Microcomputer Systems Family 

(an LSI family of microcomputer parts, all compatible in signal and load 
levels, bus protocol, etc.) 


S6800 Microprocessor (MPU) (8-bit Parallel) 

S6810 1 28 X 8 Static RAM 

S6820 Peripheral Interface Adapter (PIA) 

56830 1 024 X 8 ROM 

56831 2048 x8 ROM 
S6834 5l2x 8EPR0M 

(Erasable and Reprogrammable) 

S6850 Asynchronous Communications Interface Adapter (ACI A) 
S6860 Digital Modem 

S2350 Universal Synchronous Receiver/Transmitter (USRT) 

S5 101 256 X 4 Static CMOS RAM 








Prototyping and 
Evaluation Aids 

(for circuit and program evaluation, 
design development and simple 
programming.) 

r™ ^ 

EVK 300 Prototyping Board 
EVK 200 Prototyping Board Kit 
EVK 100 Prototyping Board Kit 
EVK 99 Prototyping Board Kit 


Cross-Product and 
Timesharing Software 

(for AMI 6800 program development 
on large scale computers and timeshare 
networks.) 

^ 

Cross-Assembler 

(ANSI FORTRAN IV, also 
available on National 
CCS timeshare) 

Linking Loader 

(ANSI FORTRAN IV, also 
available on National 
CCS timeshare) 

Simulator 

(ANSI FORTRAN IV, also 
available on National 
CCS timeshare) 


Applications and 
Customer Support 

Applications Engineering 
Microcomputer Workshops 
and Seminars 


Support Documentation 







Hardware Reference Manual 
Assembly Language Programming 
Manual 

Software Data Book 
Product Brochures and Data 
Sheets 

Application Notes 
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To take full advantage of microcomputers, look to AMI for the superior AMI 6800 family of 
microcomputer hardware and all the support you need to put it together. AMI offers everything from 
simple prototyping boards to the resoprceful, convenient, and sophisticated Microcomputer Development 
Cejnter, and some of the most advanced resident and crossproduct software in the industry. AMI offers 
total support - to make your product design and development task quick, economical, and reliable. 
It allows you to get your product on the market earlier and thereafter support it better. 


Micr€K:omputer Development Center (MDC) 

(for complete and, effective initial hardware and program development and systems integration; for 
subsequent product hardware and software expansions, customer support, incoming parts testing, 
and multiple other uses.) 






Interface Modules 


Quad Flexible Disk Interface 
RS 232 Interface 
Current Loop Interface 
Printer Interface 
Hi Speed Tape Reader 
' Interface 

EPROM Programmer AMI 512 x8 
General Purpose Peripherals 
Interface (User Defined) 

Data Acquisition* A/D 
Analog Output* D/A 


Dual Disk Controller/ Dual Disk 
Drive (1 Min/2 Max) 
TTY/Modem 


Memory Modules 


16K Bytes NMOS Dynamic RAM 
8K Bytes EPROM 8K Bytes ROM 


Matrix Printer 
Hi Speed Tape Reader 


Hardware Modules 


Debug 

Extender 

User Breadboard (Wire-Wrap 
Terminals) , 

EPROM Programmer AMI 512x8 
Logic Analyzer* 


Disk Operating and File 
Management System 
Resident Assembler & Loader 
Resident Text Editor 
Debug Control * 

Resident Trace Program ^ 

Edit & Special Functions Control 


‘Planned Extension 
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AMI 6800 Microcomputer Systems 



THE FIRST FAMILY 

The AMI S6800 Microcomputer Systems Family is an 
LSI integrated circuit family for building mictocom- 
puters. In its hardware concept it is the same as the 
SSI and MSI families, except with SSI/MSI each inte- 
grated circuit is only an individual logic element (or 
segment of a larger random logic circuit), whereas in 
the LSI family each is a whole subsystem of a 
microcomputer. 

By bringing to LSI microcomputer hardware the ad- 
vantages of the family concept — a series of function- 
ally and electrically matched circuits — the AMI S6800 
allows the circuit designer to build complete micro- 
computer systems of different configurations by simply 
selecting from the matched subsystem circuits, inter- 
connecting them with the microprocessor into a 
system, and providing the necessary operating volt- 
ages and clock signals. Such a method is superior to 
choosing an MPU and then matching different 
memory or I/O circuits to it through interfaces, as 
must be done with many microprocessor products. 
The matched LSI family makes the design task simple, 
fast, and the functional complexity of the system can 
be increased, while physical size is reduced. 

The AMI S6800 Microcomputer Family is a leader in 
developing this family concept, because S680O has 
a wide selection of compatible memory, I/O, and aux- 
iliary circuits, has comprehensive hardware and soft- 
ware support, and wide user acceptance. 


COMPLETE AND EASY 

The AMI S6800 Microcomputer Family hardware in- 
cludes the S6800 Microprocessor, a selection of RAM, 
ROM, and PROM memories, a wide variety of data 
input/output circuits, and various other support 
circuits. These components may be assembled in a 
building block manner into a simple or complex micro- 
computer system, for many general and special 
purpose applications. It remains to the user to integrate 
the microcomputer into his own larger system and 
to program it for a specific task. 

One important design feature of the S6800 family is 
that within any microcomputer system all components 
are directly compatible in the system bus and I/O pro- 


tocol, as well as in individual signal functions, circuit 
performance characteristics, and logic levels. All oper- 
ate on a single +5V power supply. 

To facilitate system design and programming, AMI pro- 
vides versatile and easy to use prototyping hardware, 
various software packages for program generation, an 
economical CRT/disc system for pn-site program gen- 
eration and debugging, comprehensive hardware and 
software reference documentation, and other applica- 
tions support. Such backup is a continuous and 
expanding effort at AML 

THE BASIC SYSTEM 

A basic S6800 system is shown in Figure 1. In this 
system the S6800 Microprocessor (MPU) is supported 
by RAM and ROM (or PROM) memory and controls 
ope input/output circuit. The 1024-byte ROM (or 
512-byte eraseable PROM) is used to store the opera- 
ting program, the 128-byte RAM provides working 
storage for the MPU, and the Peripheral Interface 
Adapter (PIA) provides two independently program- 
ipable 8-bit input/output ports for communicating 
with two peripheral devices. 

The S6800 system is bus oriented. Eight lines form 
the data bus and 1 6 more lines make up the address 
bus. The MPU controls the bus and all other devices — 
the memories and the PIA — attach to the bus and 
wait for instructions from the MPU to supply or re- 
ceive data. In the system shown in Figure 1 , the MPU 
uses address lines A2, A13, and A14 to select one of 
the three devices on the bus and uses the Read/Write 
and Valid Memory Address lines to instruct the devices 
to receive or send data to the MPU. When communicat- 
ing with the PIA, address lines AO and A1 are used to 
select among the two peripheral devices A and B; the 
CAl, CA2, CBl, and CB2 lines can be used to serid 
out control signals to the peripherals, or receive 
service requests. 

The basic system is a complete microcomputer, which 
can be used for a large variety of applications. It is 
simple but versatile. It can be easily reprogrammed by 
changing the ROM or using the eraseable PROM 
instead. The user must provide only the two-phase 
clock signal source, a power-up/restart circuit, and a 
single +5V power supply to complete the hardware. 
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AN S6800 SYSTEM EXPANDS GRACEFULLY 

The S6800 Microcomputer Family is easy to expand. 
It has every one of the basic types of memories — 
RAM, ROM, and PROM — and all essential forms of 
interfaces for digital telecommunication and peripher- 
als — serial, parallel, asynchronous, and synchronous. 
System memory is easy to expand because multiple 
addressing modes of the jifPU make memory access 
fast and efficient; all I/O devices are designed for 
operational flexibility and efficiency in MPU cycle 
utilization. Memory, I/O, and other devices in the 
S6800 family are all compatible in load levels and 
the entire system can run on one common clock. 
Consequently, you often can eliminate all circuit de- 
sign, save for the simple clock and power-up/restart 
circuits. 

In general, the system can be expanded in a modular 
manner by simply connecting the required devices 
onto the bus. These can be any combination of 
memory and input/output circuits. In this modular 
manner a system of nearly any complexity and con- 


figuration c^n be assembled. Because you are design- 
ing with a small number of integrated circuits, your 
circuit layout task is simple and the entire microcom- 
puter can be located on a single circuit card. (Systems 
with more than ten devices on the bus require the 
addition of address and data bus buffers tb operate 
at full speed). 

In some special purpose applications you may need to 
attach your own interface devices to the bus. As a re- 
sult, more circuit design will be required, but you will 
find the S6800 MPU easy to work with. It has features 
that allow it to be used in many different modes of 
operation and in various systems. For example, by 
using the Halt, Three State Control, and Data Bus 
Enable lines you can easily design a direct memory 
access system, in which either the MPU or a peripheral 
device can read or write into the RAM and utilize the 
bus on a priority basis. You can also design a multi- 
processor system, in which several MPUs are attached 
to the same bus and share processing assignments, as 
well as memory space. 


FIGURE 1 BASIC S6800 MICROCOMPUTER SYSTEM 
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S6800 INPUT/OUTPUT 

One other important advantage that S6800 has to 
offer in comparison with any other microcomputer 
system is input/output versatility. In any computer 
system, large or small, the CPU internal functions are 
determined by its architecture and the user usually 
has little opportunity or need to alter them. On the 
other hand, the I/O configuration is almost always 
determined by the user and subject to change as 
peripherals, are added or other system alterations are 
introduced. The I/O configuration is important to the 
user because it affects the efficiency of the CPU itself, 
determines the ease and speed with which peripher- 
als can interact with the system and determines the 
thruput rate of the system. 

Therefore, the efficiency and versatility with which a 
CPU can handle its I/O — both in hardware and soft- 
ware — is an important criteria and of particular con- 
cern to the user. It is in this area that the S6800 MPU 
excels. 

• In an S6800 system, the MPU relegates most of 
the I/O control to such I/O interfaces as the PIA or 
ACIA. Each of these circuits is programmable and 
can interface with peripheM devices without di- 
rectly involving the MPU. For example, the MPU 
can preprogram a PIA to either input data into the 
MPU or to receive it. Thereafter, the PIA circuits 
assume all functions of interfacing with the periph- 
erals and the MPU never has to look at the interface 
until service is required. It must service interrupts 
from the PIA, but never needs to wait for input 
data to become available or for output data to be 
accepted. This relieves the MPU of its I/O functions, 
makes it more efficient in its primary task of data 
processing, and significantly increases system thru- 
put. 

• The I/O interfaces and memory are both located 

in the same address space within the S6800 system. 

^ The MPU can access any I/O device the same as a 
^ \ memory location — with address lines, instead of 

separate I/O control lines. Therefore, it can manip- 
ulate data in the I/O interface registers with the 
same programmed instructions as it uses for mem- 
ory locations. This adds programming flexibility and 
increases system efficiency. 

• The S6800 Instruction Set complements the above 
I/O addressing capability with specific instructions 


that can be used to access memory as well as I/O 
circuit registers and perform directly various manipu- 
lations on the data. 


S6800 INSTRUCTION SET 

The S6800 MPU has a set of 72 basic instructions. 
These include binary and decimal arithmetic functions, 
as well as logical, shift, rotate, load, store, branch, 
interrupt, and stack manipulation functions. Most of 
the instructions have several variations and most can 
be used with several memory addressing modes. Thus, 
the total complex of instructions available to the pro- 
grammer actually is 197. 

An instruction can be from one to three bytes long, 
depending on the addressing mode used with the in- 
struction. In single byte instructions no memory add- 
ress is required because the operation is performed on 
one of the internal MPU registers. In multiple byte 
instructions the second and third byte can be the 
operand, or a memory address for the operand. 

A noteworthy feature of the S6800 MPU is that somfe 
of the instructions can operate directly on any mem- 
ory location. In most computer systems it is common 
that the processor fetches an operand from memory, 
stores it in the accumulator, then executes the opera- 
tion in the ALU, and finally writes the result back into 
the memory. The S6800 is able to accomplish the same 
with only a single instruction, because it operates with 
any external location in the same manner as with an 
internal register. For example, it can directly incre- 
ment or decrement the contents of a memory location. 
Because the MPU addresses I/O devices just like a 
memory location, it can do the same with registers 
inside the PIA or ACIA. 


HARDWARE/SOFTWARE SUPPORT. 

The S6800 Microcomputer Family hardware is com- 
pletely supported by an array of application program 
development software, various levels of hardware and 
software reference documentation, a software develop- 
ment station, and a hardware prototyping evaluation 
board. These comprehensive software and hardware 
aids have many advanced timesaving features that make 
the S6800 software/hardware support structure the 
most modem and convenient. 
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The program development software includes an Assem- 
bler, a Linking-Loader, and a Simulator program, all 
of which are suitable for direct implementation on 
large-scale computer systems and also are available 
through several timesharing networks. The reference 
documention consists of 

• The S6800 Microprocessor Brochure 

• The Software Data Brochure 

• Assembly Language Programming Manual 

• Hardware Reference Manual 

• Other Application and User Information 

• NCSS User’s Guide 

The Microprocessor Development Center is a complete 
self-contained S6800 microcompiiter/keyboard/CRT, 
with a floppy disc. It provides the user with a com- 
plete, convenient, and economical hardware and soft- 
ware development facility. The MDC soft warein eludes 
an Assembler, Text Editof, and extensive Debug and 
Trace Package, and hardware Test Programs. 

The EVK Series prototyping boards are fully function- 
al microcomputers, with the MPU, ROM, RAM, and 
PROM memory, as well as I/O provisions on the 
board. The S6800 bus extends to the edge connector, 
so that any amount of external I/O can be connected 
also. It has a resident operating system program stored 
in ROM and all PROM programming hardware is right 
on the board. This board can be used for circuit 
evaluation, PROM programming, or as a microprocess- 
or board in low quantity systems. 

Cross-Assembler. The AMI 6800 Cross-Assembler is 
designed to operate on large-scale computers and 
converts S6800 Assembly Language input statements 
into machine language for the purpose of generating 
application programs. It defines the form and syntax 
according to which the S6800 instruction set can be 
structured into statements and thus forms the back- 
bone for the usage of the S6800 Microcomputer 
System. The Cross-Assembler contains many advanced 
programming features for convenience and efficiency. 

• Local Labels — a directive which permits symbol 
definition within a local region. Since the symbol is 
only referenced within that region, the same sym- 
bol can be reused in a different local region. 

• Full Macro Capability — a sequence of instructions 
and associated variable parameters can be de^gnated 
by a symbolic label. The assembler will substitute 
the complete sequence for the label, wherever the 
label is called out. 


^ Conditional Assembly — when parts of a program 
are the same for different versions of the program, 
the conditional assembly feature can be used to 
instruct the assembler to automatically include only 
those parts needed for a particular version of the 
program. 

Symbolic Expressions — symbolic labels can be used 
for memory locations as well as for program con- 
stants, thus generally simplifying the programmers 
task. . 

' Relocatable Program Segments — the object code 
within a program segment is always defined with 
respect to the start of the segment, thus allowing 
the Linking Loader to assign actual memory add- 
resses later. This gives maximum flexibility in final 
assembly. 

• Formatted Listings — assembly listings are formatted 
into 1 1-inch pages, with a two line header identify- 
ing the page number, date and time of assembly, 
program name, and column labels for the assembly 
printout. 

The Cross-Assembler is available for computers sup- 
porting standard ANSI FORTRAN IV. For low-cost, 
high-speed program development, it is also written 
in SYSTEM 360/370 BAL and is available through 
tiniesharing networks, such as National CSS, Inc. 

Linking Loader. ~ The Linking Loader is a program 
used to assign fixed memory locations to programs 
generated by the Cross-Assembler and thus structure 
the users program for a particular memory configura- 
tion. The Linking Loader is programmed to operate 
on the same (large-scale) computer as the Cross- 
Assembler and is also available on timesharing networks 
(NCSS and others). It can be used to produce a list- 
ing of the external definitions and load map, and a 
program tape suitable for a prototype system hexa- 
decimal loader or a PROM programmer. Alternatively, 
it can also generate memory image file for use by the 
AMI S6800 Simulator program described below. 

Simulator. — The AMI S6800 Simulator program is a 
means by which the user can conveniently check out 
the operation of programs written for the S6800. It is 
a program that can be operated on a cross-computer 
(other than S6800) and cause that computer to 
respond the same as a S6800 would. 

The simulator simulates all S6800 Microprocessor hard- 
ware. A complete set of commands is provided for 
loading and examining the simulated registers and 
memory, and for controlling the simulator. 
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AMI 6800 Microcomputer 
Development Center 


What is the AMI 6800 MDC? An intelligent standalone software 
development and hardware debugging station, serving com- 
pletely the combined needs of the design engineer and the 
programmer. It consists of a S6800 based CRT/keyboard 
microcomputer* terminal, a dual drive floppy disc memory, 
and an optional hard copy printer. 


A program in development (or in operation) can be viewed 
on the CRT and edited on the keyboard. Program files can 
be assembled and stored in the floppy disk memory, under 
control of the disk memory operating system software. The 
modular bus oriented card cage in the CRT terminal provides 
versatile facilities for developing and testing 6800 hardware. 





CRT/ Keyboard Terminal 

• Capability for generating 256 unique ASCII input 
characters 

• 12 -inch diagonal CRT display - 25 lines, 80 characters per 
line 

• 16 K bytes of user available RAM, expandable to 48 K 
bytes 

• Full cursor and editing controls 

• Special function controls 

• Peripheral interconnects 


Floppy Disk Memory 

• IBM 3740 data format compatible 

• Data storage capacity of 256,256 bytes per diskette 

• Provides instant on-line access to over 500,000 bytes and 
virtually unlimited removable media storage 

• Fully supported by FDOS-II Disk Operating and File 
Management System software 

• Two full-sector buffers enable completely asynchronous 
data transfer at rates up to 500,000 bytes per second 

• Diskettes available from AMI and multiple other sources 


Standard MDC Card Modules 

• S6800MPUCard 

• EPROM/ROM Program Storage Card 

• RAM Card 

• Keyboard/Telecommunications Card 

• Debug Card 

• Peripheral Interface Card 

• EPROM Programmer Card 

• CRT Driver and Refresh RAM Cards 

• Optional Edit Board ' ■ 


Optional Matrix Printer 

Completely self contained impact printer, 120 cps, sprocket- 
fed, handles paper widths from 4 to 914 inches. Can print 
original and four copies. Standard print format is 10 chara- 
cters per inch horizontal, 6 lines per inch vertical. Buffered, 
75,000 cps^ parallel transfer, optional serial interfaces allow 
from 100 to 9600 baud serial transfer. 
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MDC Hardware Capabilities 

The AMI 6800 MDC is a multifunction development center 
that single-handedly satisfies your requirements for software 
development, hardware development, and prototype checkout. 
The MDC can also double as a*standalone communications 
terminal, a general purpose data processing system, or as an 
incoming parts tester. 

Software Development — write, debug and operate S6800 
programs on the CRT terminal, using its internal RAM and 
the dual drive floppy disc for storage. The MDC comes with 
a full complement of support software, including the FDOS- 
II Disk Operating and File Management System, a Text Editor, 
an Assembler, Debugger, Trace, Telecommunications and 
Utilities. 

Hardware Development — breadboard such circuitry as inter- 
faces or memories right on the MDC wirewrap prototyping 
board and plug into the CRT terminal card cage to operate 
with the MDC’s S6800 based central processor in solving 
development problems. Use the control panel type functions 
of the CRT terminal for single step, stop-on -address, display, 
alter, and other similar program operations. The bus oriented 


AMI 6800 MICROCOMPUTER SYSTEMS 
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card cage, position interchangeable plug-in card modules, and 
an extender card provide the flexibility to make hardware 
development easy. There is also a complete keyboard control- 
led PROM programmer within the CRT terminal. 

Prototype Checkout - with the advantages of a real-time test 
environment, rapid test program retrieval, single or multiple 
step execution, and hardware as well as software breakpoints, 
the checkout of prototype S6800 circuitry is easy and efficient. 

Standalone Communications Terminal — the CRT terminal has 
both RS-232 and current loop interfaces, supported by tele- 
communications firmware, for operation as a general purpose 
standalone intelligent terminal, as well as to supplement 
rnicrocomputer development on a timeshare computer. 

General Purpose Data Processing System - with FDOS-II 
Disk -based Operating and File Management System and up to 
1 megabytes on-line file storage, the MDC can readily be used 
for data processing and other computer applications. 

Inconiing Parts Testing — because card and chip substitution 
is easy in the MDC, it is convenient for testing all 6800 parts. 


MDC Software Capabilities 

The AMI 6800 MDC offers total facilities for rapidly develop- 
ing applications and systems software. The entire MDC soft- 
ware system is at the user’s instant disposal — a few simple 
keystrokes are needed to instantly access and execute any 
program. The FDOS-II disk based operating system provides 
complete system resource control to the programmer. 

FDOS-II Disk Operating and File Management System - 
contains a resident module for bootstrapping the floppy disk 
memory and for disk I/O handling. It also contains an ex- 
exutive that performs all of the disk memory command line 
interpretations, file management and opjerational functions 
of the dual disk system. In addition, there are utility I/O 
and EPROM programming routines in FDOS-II. 

The Text Editor — program provides the means for rapidly 
creating, examining and modifying stored files. The total 
capability of MDC’s Text Editor exceeds that of many large 
minicomputer systems, and includes such features as string 
searches and string substitutions. 

The Symbolic Assembler — translates assepibler language 
statements into executable machine language code. In con- 
junction with FDOS-II Operating and File Management System, 
assembling has been reduced to a series of simple operator 
keystrokes. Results of the assembly, automatically stored o;i 
disk, are immediately available for reference or execution. 


MDC’s Extensive Debug Program - effectively automates the 
functions of a computer control panel. Given control by simply 
pressing the DEBUG key or via program traps. Debug im- 
mediately responds with the display of machine and program 
status. Additional functions include: 

Register/data display and modification 
Instruction/subroutine step 
User definable debug macros 
Snapshot debug data of a running program 
Breakpoints (stop-on -address compare) 

Comment and header line displays 

MDC’s Trace Package - gives Debug the ability to display a 
trace of machine register contents, instruction mnemonics 
and operands before execution of any instruction or subroutine 
in the user’s program. Microprocessor debugging has never been 
made easier. 

MDC’s Test Programs — are a set of self-test and diagnostics 
which verify that the hardware associated with the MDC is 
operating correctly. The programs are also helpful in isolating 
malfunctioning components. The program for testing the basic 
hardware is resident in EPROM and is activated by the keyboard 
TEST key . 
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PROTOTYPING BOARDS AMERICAN MICROSYSTEMS, INC 



ADVANCED PRODUCT DESCRIPTION 



• Bytes ROM (4K using S6831) 

• 2K Bytes EPROM (EVK300) 

• 512 Bytes EPROM (EVK200) 

• IK Bytes RAM 

• EPROM Programming for S6834 

• 3 PIA’s = 58 I/O Lines 

• TTY Current Loop or RS232 Interface 

• TTY Operating System Program 


FEATURES 


• 

ROM Subroutine Program Library 

• 

Totally Buffered MPU Lines 

• 

Single +5V Power Supply except when using 
EPROMs or RS232 Interface 


Restart Address Selection 

• 

Selectable DMA Mode 

• 

Interval Timer 

• 

Tiny Basic 


FUNCTIONAL DESCRIPTION 

The EVK Series Prorotyping Board is a single PCB, hard- 
ware/software prototyping system. It allows system develop- 
ment using a functionally compatible system and reduced 
development time. With this board, the basic 6800 family parts 
(S6800, S6810.1, S6820, S6830, S6834 and S6850) can be 
evaluated. It can also serve as a general purpose microcomputer 
for low volume systems to which the user can easily add I/O 
and memory. The 10^" x 12" card has two edge connectors, 
one for the MPU Bus and one for I/O. The EVK 300 is a fully 
assembled board, but the EVK 200 is in a kit form. 

All of the S6800 microprocessor lines are available at the 
bus edge connector and are buffered to allow 40 mA of drive 
capacity for expanding the development system. The standard 
system clock is adjustable from 300 kHz to IMHz by using 
the potentiometers on the board. An optional 1 MHz crystal 
may be selected to control the accuracy for those applications 
requiring critical timings. 


An on-board interval timer gives 1 ms and lOO/is timing 
marks for general use and for EPROM programming. Three 
types of DMA operation are possible using the Prototyping 
Board, Halt Processor, Cycle Steal or Multiplexing. 

MEMORY 

Memory and I/O addresses are assigned to the upper 8K 
bytes of the available memory space. (See memory map for 
address assignments.) This gives the system developer the flex- 
ibility to use the remaining 56K bytes as he wishes. All of the 
memory and I/O on the board may be disabled externally by 
an edge connector line called MEMORY DISABLE, leaving the 
MPU free to operate totally in an external memory. 

The S6830 ROMs contain the Prototype Operating 
Library (PROTO) and a ROM , Subroutine Library (RS)^. 
The 2K of EPROM locations may also be used for program 
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verification. The two S6830 ROM locations (IK x 8 each) will 
accept S6831 ROMs (2K x 8 each) and thus expand the ROM 
capacity to 4K bytes. 

The RAM is assigned to the upper IK of available mem- 
ory space. The PROTO and (RS)^ programs require about 
256 bytes of this RAM so the rest is available for general 
programming. With all restart vectors automaticaUy assigned to 
the upper memory addresses, restart vectoring is forced from a 
set of 16 switches. This allows the restart address to be vec- 
tored to any memory location. 

The RAM has further been divided into two 512 byte 
sections- such that the upper 512 bytes remain fixed in the 
assigned address block and the lower 5 1 2 bytes are moveable 
through a switch selection option. 512 bytes of RAM are 
relocatable to the lowest address space to take advantage of 
the S6800’s direct addressing mode. This is only recommended 
if no external memory is added. When adding external memory, 
it is advisable to use the RAM in the upper address space and 
the external memory as the low addresses. 

ADDRESS ASSIGNMENT MEMORY MAP 


IK 

IK 



^Optional Low order RAM assignment 
I/O 

An S6850 ACIA is used to provide a 20 mA current loop 
interface to a TTY or RS232 terminal. A 20 'm A current loop 
interface and an EIA RS232 interface are both available on the 
board. A bit rate generator allows operation using any of the 
standard communication frequencies (see table) so a large 
variety of terminal types can be used. 


Three S6820 PIAs allow up to 58 I/O lines, giving flex- 
ibility in I/O through the parallel interfaces. 

TABLE 

Communication Frequencies 

19.2Kbaud 


50 

^ baud 

300 

baud 

75 

baud 

600 

baud 

110 

baud 

1200 

baud 

134.5 

baud 

1800 

baud 

150 

baud 

2400 

baud 

200 

baud 

4800 

baud 



9600 

baud 


EPROM PROGRAMMING 

Unique to the AMI 6800 Prototyping Board is the ability 
to program S6834 EPROMs (512 x 8) on the board. The pro- , 
gramming software can program an EPROM from any memory 
location, RAM, ROM or EPROM. It can verify a word and, if 
desired, change a single bit in the EPROM, provided that the 
change is from LOW to HIGH. 

SOFTWARE 

The Prototyping Board Software is comprised of a 
TTY Operating Program (PROTO) and is supported by a ROM 
Subroutine Library (RS)^. The PROTO program operates on 
the following commands: 


L 

P 

S 

D 

G 

R 

B 


M 

E 


Load Memory from TTY paper tape 

Punch a Memory location to TTY paper tape 

Set Memory to a given value 

Display the contents of a memory location \ 

Go to a specific address and begin program execution 
Print contents of MPU registers on the TTY 
Burn (program) an EPROM from Memory location 
indicated 

Verify the contents of an EPROM with a specified 
memory location 

Move a specific block of memory to a designated location 
End of transmission 


The commands will operate on a single character op code 
plus address parameters from the TTY keyboard. 


ROM SUBROUTINE LIBRARY 

The ROM Subroutine Library (RS)^ operates on a single SWI (3F) comniand and a second byte of offset giving the S6800 an 
additional set of two-byte instructions. Specific subroutines (offsets) are as follows. 


SUBROUTINE 

0 

1 

2 


MNEMONIC 

PUSHALL 

POPALL 

TXAB 


FUNCTION 

All registers are pushed on to user stack 

All registers on user stack are loaded into MPU 

Contents of Index Register are transferred to A & B Accumulators 
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SOFTWARE (Cont.) 



3 

TABX 

Contents of A & B Accumulators are transferred to Index Register 

4 

XABX 

Contents of A & B Accumulators are exchanged with contents of 
Index Register 

5 

PUSX 

Contents of Index Register are pushed onto user stack 

6 

PULX 

Index Register is loaded with contents of user stack 

7 

ADDXAB 

Contents of Index Register are added to contents of A & B Accum- 
ulators. Sum is in A & B Accumulators. 

8 

ADDABX 

Contents of A & B Accumulators are added to contents of Index 
Register. Sum is in Index Register 

9 

ADDAX 

Contents of Accumulator A are added to contents of Index Register. 
Sum is in Index Register 

10 

ADDBX 

Contents of Accumulator A are added to contents of Index Register. 
Sum is in Index Register 

11 

SUBXAB 

Contents of Index Register are subtracted from contents of A & B 
Accumulators. Remainder is in Accumulators A & B 

12 

SUBABX 

Contents of Accumulators are subtracted from contents of Index 
Register. Remainder is in Index Register 

13 

SUBAX 

Contents of Accumulator A are subtracted from contents of Index 
Register. Remainder is in Index Register. 

14 

SUBBX 

Contents of Accumulator B are subtracted from contents of Index 
Register. Remainder is in Index Register 

15 

P2HEX 

Two Hexidecimal Characters (one MPU byte) are printed on the TTY 

16 

P4HEX 

Four Hexidecimal Characters (two MPU bytes) are printed on the 
TTY 

17 

PRINTA 

ASCII Character designated is printed on TTY 

18 

PMESS 

Message designated is printed on TTY 

19 

VALAN 

Character (byte) is checked to see if it is a valid alpha/numeric 
character 

20 

INPUTA 

ASCII Character at TTY is input to MPU 

21 

CONHB 

ASCII Character string is scanned looking for a valid Hexidecimal 
number. 



Binary equivalent is returned in Accumulators A & B 

22 

INDEX 

Contents of Accumulator A are multiplied with the contents of 
Accumulator B and the product is added to the contents of the 
Index Register 

23 

MUL8 

Contents of Accumulator A are multiplied with the contents of 
Accumulator B. Product remains in both Accumulators 

AN EXCLUSIVE BONUS - AMI 6800 TINY BASIC 

—a high level interpretive language derived from the standard Dartmouth Basic. Furnished to EVK 300 users at no 
charge upon submittal of warranty registration. 
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EVK99 

EVKIOO 

PROTOTYPING KIT 


ADVANCED PRODUCT DESCRIPTION 


The EVK 100 Prototyping Board is a kit for a single PCB, 
hardware/spftware prototyping system. It alloWs system 
development using a functionally compatible system and 
reduced development time. With this board, the basic 6800 
family parts {S6800, S6810-1, S6820, S6830, S6834 and 
S6850) can be evaluated. It can also serve as a general purpose 
microcomputer for low volume systems to which the user can 
easily add I/O and memory. The lOW x 12'' card has two 
edge connectors, one for the MPU Bus and one for I/O. 

All of the S6800 microprocessor lines are available at the 
bus edge connector and are buffered to allow 40 mA of drive 


FUNCTIONAL DESCRIPTION 


BLOCK DIAGRAM 


• 

2KBytes.ROM 

FEATURES 

• 

Totally Buffered MPU Lines 


5 12 Bytes RAM 


• 

Single +5V Power Supply 

• 

TTY Current Loop Interface 


• 

Restart Address Selection 


TTY Operating System Program 


• 

Expandable to EVK 300 

• 

ROM Subroutine Program Library 





capacity for expanding the development system. The standard 
system clock is adjustable from 300 kHz to IMHz by using 
the potentiometer^ on the board. 

The EVK 99 is a minimum kit that includes the printed 
circuit board, the S6800 MPU, four S6810 RAMs (128 bytes 
each), two S6830 ROMs (IK bytes each), the S6820 Peripheral 
Interface Adapter, and the S6850 Asynchronous Communi- 
cations Interface Adapter. The circuit board is identical to all 
other EVK Series boards and therefore allows expansion to 
any more complex EVK configuration. Software in the ROMs 
is identical to that in EVK 100. 
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MEMORY 


I/O 


Memory and I/O addresses are assigned to the upper 8K 
bytes of the avs^ilable memory space. (See memory map for 
address assignments.) This gives the system developer the flex- 
ibility to use the remaining 56K bytes as he wishes. All of the 
memory and I/O on the board may be disabled externally by 
an edge connector line called MEMORY DISABLE, leaving the 
MPU free to operate totally in an external memory. 

The S6830 ROMs contain the Prototype Operating 
Library (PROTO) and a ROM Subroutine Library (RS)3. 
The two S6830 ROM locations (IK x 8 each) will accept 
S683 1 ROMs (2K x 8 each) and thus expand the ROM capacity 
to 4K bytes. 

The RAM is assigned to the upper 5 1 2 bytes of available 
memory space. The PROTO and (RS^ programs require about 
256 bytes of this RAM so the rest is available for general 
programming. With all restart vectors automatically assigned to 
the upper memory addresses, restart vectoring is forced from a 
set of 16 switches. This allows the restart address to be vec- 
tored to any memory location (EVK 100 only). 

ADDRESS ASSIGNMENT MEMORY MAP 


FCOO 

F800 


E800 

EOOO 



An S6850 ACIA is used to provide a 20 mA current loop 
interface to a TTY. A bit rate generator allows operation using 
any of the standard communication frequencies (see table) so 
a large variety of terminal types can be used. 

TABLE 

Communication Frequencies 

50 baud , 300 
75 baud 600 

no baud 1200 

134.5 baud 1800 

150 baud 2400 

200 baud 4800 

9600 

SOFTWARE 

The Prototyping Board Software is comprised of a 
TTY Operating Program (PROTO) and is supported by a ROM 
Subroutine Library (RS)3. The PROTO program operates on 
the following commands: 

L Load Memory from TTY paper tape 
P Punch a Memory location to TTY paper tape 
S Set Memory to a given value 
D Display the contents of a memory location 
G Go to a specific address and begin program execution 
R Print contents of MPU registers on the TTY 
M Move a specific block of memory to a designated location 

E End of transmission 


baud 19.2K baud 

baud 

baud 

baud 

baud 

baud 

baud 
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INSTRUCTION' 

DECODE 


TIMING AND 
CONTROL 


STACK PTR HR I STACK PTR LR 




ADDRESS BUFFER 


U— .#00 —.J 
1 (NOM) I 


FEATURES 


Eight-Bit Parallel Processing 

Bi-Directional Data Bus 

Sixteen-Bit Address Bus — 65536 Bytes 
of Addressing 

72 Instructions — Variable Length 

Seven Addressing Modes — Direct, Relative, 
Immediate, Indexed, Extended, Implied and 
Accumulator 

Variable Length Stack 
Vectored Restart 

2 Microsecond Instruction Execution 


Maskable Interrupt Vector 

Separate Non-Maskable Interrupt - Internal 
Registers Saved in Stack 

Six Internal Registers — Two Accumulators, 
Index Register, Program Counter, Stack 
Pointer add Condition Code Register 

Direct Memory Access (DMA) and Multiple 
Processor Capability 

Clock Rates as High as 1 MHz 

Simple Bus Interface Without TTL 

Halt and Single Instruction Execution Capability 
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ABSOLUTE MAXIMUM RATINGS 


Supply Voltage V^C +7vOV 

Input Voltage Vin to +7.0V 

Operating Temperature Range Ta 0 to +70°C 

Storage Temperature Range Tstg -55to+150°C 




DC (STATIC) CHARACTERISTICS 

(Vcc = 5.0 V ± 5%, Ta = 25°C unless otherwise noted) 


Characteristic 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Input High Voltage (Normal Operating Levels) 





Vdc 

Logic 

'^IH 

+ 2 .4 

- 

Vcc. 


01,02 

ViHC 

Vcc -03 

- 

Vcc + 0.1 


Input Low Voltage (Normal Operating Levels) 





Vdc 

Logic 

ViL 

-0.3 

— 

+ 0.4 


01,02 

ViLC 

-0.1 

— 

+0.3 


Clock Overshoot/Undershoot — Input High Level 

- Input Low Level 

W 

Vcc -0-5 

-0.5 

— 


Vdc 

Input High Threshold Voltage 

VlHT 




Vdc 

Reset, NMI, Halt, IRQ, Data 


+ 2.0 

- 

- 


Input Low Threshold Voltage 

ViLT 




Vdc 

Reset, NMI, Halt, IRQ, Data 


- 


+ 0.8 


Input Leakage Current 

lin 


i 


fiAdc 

(Vin = Oto5.25V, Vcc = 525V) 


- 

- 

2.5 


01,02 


- 

- 

100 


Three-State (Off State) Input Current 

>TSI 




/iAdc 

(Vin = 0-4 to 2.4 V, Vcc = n^^x) Data 


- 

- 

10 


A0-A15,R/W 


- 

- 

100 


Output High Voltage 

vqh 




Vdc 

OLoad = -lOOMdc, Vcc = min) 



- 

” 


Output Low Voltage 

Vql 




Vdc 

(iLoad = 1 -6 mAdc, VcC = min) 


- 

- 

+ 0.4 


Power Dissipation 

pd 

- 

0.600 

1.2 

W 

Capacitance*'* 

Cin 



wmm 

pF 

(Vin = 0, Ta = 25°C, f = 1 .0 MHz) Logic 


- 

- . 



Data, TSC 


- 

- 





80 

120 



A0-A15,R/W 

Cout 

- 

— 

12 

pF 


♦Except IRQ and NMI, which require 3 kJlpuUup load resistors for wire-OR capability at optimum operation. 
♦♦Capacitances are periodically sampled rather than 100% tested.. 
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AC (DYNAMiC) CHARACTERISTICS 

(Vcc ~ volt ± 5 %, Ta = 25‘^C unless otherwise noted.) 



Characteristic 


Frequency of Operation 


Clock Timing for 1-MHz Operation (Figure () 
(Cdock = 200 pF) 

Cycle Time 


Clock Pulse Width 

(Measured at -0.3 V) 01 

02 


Total 01 and 02 UP Time 


Rise and Fall Times 01,02 

(Measured between 0.3 V and 
Vcc -0.3 V) 


Delay Time or Clock Overlap 
, (Measured at 0.5 V) 


Overshoot/Undershoot Duration 


Symbol Min. Typ Max. Uni 



READ/WRITE TIMING 

Figures 2 and 3, f = 1.0 MHz, Loading = 130 pF and one TTL Load except VMA and BA Loading = 30 pF and one 


Characteristic 

Symbol 

Min. 

Typ 

Max. 

Unit 

Read/Write Setup Time from MPU 



100 


ns 

Address Setup Time from MPU 


- 

200 


ns 

Memory Read Access Time 


. - 

- 


ns 

tcyc - (TaSC + TdSU + tr) 






Data Setup Time 


100 

- 

- 

ns 

Address Setup Time from MPU for VMA 


, - 

150 

300 

ns 

Data Hold Time 


10 

30 

- 

. ns 

Enable High Time for DBE Input 


470 

- 

- 

ns 

Data Setup Time from MPU 

■■ 

- 

150 

200 

ns 
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FIGURE 2 - READ DATA FROM MEMORY OR PERIPHERALS 



/ 



FIGURE 3 - WRITE DATA IN MEMORY OR PERIPHERALS 



INTERFACE DESCRIPTION 
Pin Label 


02 


RESET 


(3) 

(37) 

(40) 


Function 

Qocks Phase One and Phase Two - Two pins are used for a two-phase non-overlapping 
clock that runs at the Vcc voltage level. 

Reset — This. input is used to reset and start the MPU from a power down coiidition, result- 
ing frorh a power failure or an initial start-up of the processor. If a positive edge is detected 
on the input, this will signal the MPU to begin the restart sequence. This will start execution 
of a routine to initialize the processor from its reset condition. All the higher order address 
lines will be forced high. For the restart, the last two (FFFE, FFFF) locations in memory 
will be used to load the program that is addressed by the program counter. During the re- 
start routi ne, t he interrupt mask bit is set and must be reset before the MPU can be inter- 
rupted by IRQ. 


Reset must be held low for at least eight clock periods after V^C reaches 4.75 volts 
(Figure 4). If Reset goes high prior to the leading edge of 02, on the next 01 the first restart 
memory vector address (FFFE) will appear on the address lines. This location should contain 
the higher order eight bits to be stored into the program counter. Following, the next 
address FFFF shoqld contain the lower order eight bits to be stored into the program counter. 
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Ami. 

I 

FIGURE 4 INITIALIZATION OF MPU AFTER RESTART 



INTERFACE DESCRIPTION (CONT’D) 

Pin Label Function 

VMA (5) Valid Memory Address - This output indicates to peripheral devices that there is a valic( 

address on the address bus. In normal operation, this signal should be utilized for enabling 
peripheral interfaces such as the PI A and ACIA. This signal is not three-state. One standard 
TTL load and 30 pF may be directly driven by this active high signal. 

(9) Address Bus - Sixteen pins are used for the address bus. The outputs are three-state bus 

drivers capable of driving one standard TTL load and 130 pF. When the output is turned 
off, it is essentially an open circuit. This permits the MPU to be used in DMA applications. 

(25) , ■ . '-V ■ ^ 

TSC (39) Three-State Control — This input causes all of the address lines and the Read/Write line to 

go into the off or high impedance state, This state will occur 500 ns after TSC = 2.4 V. 
The Valid Memory Address and Bus Available signals will be forced low. The data bus is not 
affected by TSC and has its own enable (Data Bus Enable). In DMA applications, the Three- 
State Control line should be brought high on the leading edge of the Phase One Clock. The 
1 01 clock must be held in the high state and the 02 in the low state for this function to 

operate properly. The address bus will then bie available for other devices to directly address 
memory. Since the MPU is a dynamic device, it can be held in this state for only 5.0 jUs or 
destruction of data will occur in the MPU. 

DO (33) Data Bus — Eight pins are used for the data bus. It is bi-directional, transferring data to and 

• from the memory and peripheral devices. It also has three-state output buffers capable of 

• driving one standard TTL load at 130 pF. 

D7 ; (26) 

DB£ (36) Data Bus Enable — This input is the three-state control signal for the MPU data bus and will 

enable the bus drivers when .in the high state. This input Is TTL compatible; however in 
normal operation, it can be driven by the phase two clock. During an MPU read cycle, the 
data bus drivers will be disabled internally. When it is desired that another device control 
the data bus such as in Direct Memory Access (DMA) applications, DBE should be held low. 

R/W (34) Read/Write - This TTL compatible output signals the peripherals and memory devices 

whether the MPU is in a Read (high) or Write (low) state. The normal standby state of this 
signal is Read (high). Three-State Control going high will turn Read/Write to the off (high- 
impedance) state. Also, when the processor is* halted, it will be in the off state. This output 
is capable of driving one standard TTL load and 130 pF. 


AO 

• ' 

A15 
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INTERFACE DESCRIPTION (CONT’D) 


Pin 

Label 

Function 

HALT 

(2) 

Halt - When this input is in the low state, all activity in the machine will be halted. This 
input is level sensitive. In the halt mode, the machine will stop at the end of an instruction. 
Bus Available will be at a one level. Valid Memory Address will be at a zero, and all other 
three-state lines will be in the three-state mode. 

Transition of the Halt line must not occur during the last 250 ns of phase one. To insure 
single instruction operation, the Halt line must go high for one Phase One Clock cycle. 


Aim 



BA (7) Bus Available - The Bus Available signal will normally be in the low state; when activated, it 

will go to the high state indicating that the microprocessor has stopped and that, the address 
bus is available. This will occur if the Halt line is in the low state or the processor is in the 
WAIT state as a result of the execution of a WAIT instruction. At such time, all three-state 
output drivers will go to their off state and other outputs to their normally inactive level. 
The processor is removed from the WAIT state by the occurrence of a maskable (mask bit 
1 = 0)or nonmaskable interrupt. This output is capable of driving one standard TTL load 
and 30 pF. 

IRQ (4) Interrupt Request - This level sensitive input requests that an interrupt sequence be gener- 

ated within the machine. The processor will wait until it completes the current instruction 
that is being executed before it recognizes the request. At that time, if the interrupt mask 
bit in the Condition Code Register is not set, the machine will begin an interrupt sequence. 
The Index Register, Program Counter, Accumulators, and Condition Code Register are 
stored away on the stack. Next the MPU will respond to the interrupt request by setting the 
interrupt mask bit high so that no further interrupts rnay occur. At the end of the cycle, 
a 16-bit address will be loaded that ptots to a vectoring address which is located in memory 
locations FFF8 and FFF9. An address loaded at these locations causes the MPU to branch 
to an interrupt routine in memory. . 

The Halt line must be in the high state for interrupts to be recognized. 

The IRQ has a high impedance pullup device internal to the chip; however a 3 kQ external 
resistor to Vcc should be used for wire-OR and optimum control of interrupts. 

NMI (6) Non-Maskable Interrupt - A low-going edge on this input req uests that a non-ma sk interrupt 

sequence be generated within the processor. As with the Interrupt Request signal, the 
processor will complete the current instruction that is being executed before it recognizes 
the NMI signal. The interrupt mask bit in the Condition Code Register has no effect on NMI. 
The Index Register, Program Counter, Accumulators, and Condition Code Register are 
stored away in the stack. At the end of the cycle, a 16-bit address will be loaded that 
points to a vectoring address which is located in memory locations FFFC and FFFD. An 
address loaded at these locations causes the MPU to branch to a non-maskable interrupt 
routine in memory. ' 

NMI has a high impedance pullup resistor internal to the chip; however a 3 kS2 external 
resistor to VcC should be used for wire-OR and optimum control of interrupts. 

Inputs IRQ and NMI are hardware interrupt lines that are acknowledged during 02 an|d will 
start the interrupt routine on the 01 following the completion of an instruction. 
INTERRUPTS - As outlined in the interface description the S6800 requires a 16-bit vector 
address to indicate the location of routines for Restart, Non-maskable Interrupt, and 
Maskable Interrupt. Additionally an address is required for the Software Interrupt Instruction 
(SWI). The processor assumes the uppermost eight memory locations, FFF8 - FFFF, are 
assigned as interrupt vector addresses as defined in Figure 5. 

After completing the current instruction execution the processor checks for an 
allowable interrupt request via the IRQ or NMI inputs as shown by the simplified flow 
chart in Figure 6. Recognition of either external interrupt request or a Wait for Interrupt 
(WAI).or Software Interrupt (SWI) instruction causes the contents of the Index Register, 
Program Counter, Accumulators and Condition Code Register to be transferred to the stack 
as shown in Figure 7. 
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FIGURE 5 MEMORY MAP FOR INTERRUPT VECTORS 

Vector . 

Descnption 


FIGURE 6 - MPU FLOW CHART 


MS 

LS 


FFFE 

FFFF 

Restart 

FFFC 

FFFD 

Non-maskable Interrupt 

FFFA 

FFFB 

Software Interrupt 

FFF8 

FFF9 

Interrupt Request 



FIGURE 7 - SAVING THE STATUS OF 

THE MICROPROCESSOR IN THE STACK 


FIGURE 8 - PROGRAMMING MODEL QF THE 
MICROPROCESSOR 




I I 

BEFORE 


SP = Stack Pointer 
CC = Condition Codes 

Also called the Processor Status Byte) 
ACCB = Accumulator B 
ACCA = Accumulator A 
iXH = Index Register, Higher Order 8 Bits 
I XL = index Register, Lower Order 8 Bits 
PCH = Program Couriter, Higher Order 8 Bits 
PCL = Program Counter, Lower Order 8 Bits 


ACCA I ACCUMULATOR A 


ACCB I ACCUMULATOR B 


" CARRY (FROM BIT 7> 

• OVERFLOW 

‘ zero 

• NEGATIVE 

> INTERRUPT MASK BIT 

• HALF CARRY (FROM BIT 31 
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MPU REGISTERS 

The MPU has three 16-bit registers and three 8-bit regis- 
ters available for use by the programmer. 


Program Coufiter — The program counter is a two byte (16- 
bits) register that points to the current program address. 

Stack Pointer — The stack pointer is a two byte register that 
contains the address of the next available location in an ex- 
ternal push-down/pop-up siack. This stack is normally a 
random access Read/Write memory that may have any loca- 
tion (address) that is convenient. In those applications that 
require storage of information in the stack when power is lost, 
the stack must be non-volatile. 


Index Register — The index register is a two byte register 
that is used to store data or a sixteen bit inemory address for 
the Indexed mode of memory addressing. 

Accumulators — The MPU contains two 8-bit accumulators 
that are used to hold operands and results from the arithmetic 
logic unit (ALU). 

Condition Code Register — The condition code register indi- 
cates the results of an Arithmetic Logic Unit operation: 
Negative (N), Zero (Z), Overflow (V), Carry from bit 7 (C), 
and half carry from bit 3 (H). these bits of the Condition 
Code Register are used as testable conditions for the condi- 
tional branch instructions. Bit 4 is the interrupt mask bit (I). 
The unused bits of the Condition Code Register (b6 and b7) 
are ones. 


MPU ADDRESSING MODES 

The S6800 eight-bit microprocessing unit has seven 
address modes that can be used by a programmer, with the 
addressing mode a function of both the type of instruction 
and the coding within the instruction. A summary of the 
addressing modes for a particular instruction can be found 
in Figure 9 along with the associated instruction execution 
time that is given in machine cycles. With a clock frequency 
of 1 MHz, these times would be microseconds. 

ACCUMULATOR ADDRESSING (ACCX) 


DIRECT ADDRESSING 


A single byte instruction addressing operands only in 
accumulator A or accumulator B. 

IMPLIED ADDRESSING 


Single byte instruction where the operand address is im- 
plied by the instruction definition (i.e., Stack Pointer, Index 
Register or Condition Register). 

IMMEDIATE ADDRESSING 


(M‘CODE 

IMMEDIATE 

OPERAND 


1 

HIGHER 

IMMEDIATE 

OPERAND 

IMMEDIATE 

OPERAND 

LOWER 


Two or three byte instructions with an eight or sixteen 
bit operand respectively. For accumulator operations the eight 
bit operand is contained in the second byte of a two byte 
instruction. For Index Register operations (e.g. LDX) sixteen 
bit operand is contained in the second and third byte of a three 
byte instruction. 


ADDJ^hSS 


Two byte instructions with the address of the operand 
contained in the second byte of the instruction. This format 
allows direct addressing of operands within the first 256 
memory locations. 

EXTENDED ADDRESSING 


ADDRLSS 

HIGHKR 


ADDRbSS 

LOWbR 


Three byte instructions with the higher eight bits of the 
operand address contained in the second byte and the lower 
eight bits of address contained in the third byte of the instruc- 
tion. This format allows direct addressing of all 65,536 
memory locations. 

INDEXED ADDRESSING 


INDbX 

ADDRbSS 


Two byte instructions where the 8 bit unsigned address 
contained in the second byte of the instruction is added to 
the sixteen bit Index Register resulting in a sixteen bit 
effective address. The effective address is stored in a temporary 
register and the contents of the Index Register are unchanged. 

RELATIVE ADDRESSING 


1 


bPCODE 

RELATIVE 

ADDRESS 


Two byte instructions where the relative address con- 
tained in the second byte of the instruction is added to the 
sixteen bit program counter plus two. The relative address is 
interpreted as a two’s complement number allowing relative 
addressing within a range of -^125 to +129 bytes of the present 
instruction. 
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FIGURE 9 - S6800 INSTRUCTION SET 


Addressing Mode 


Instruction ' 

Mnemonic 

Implied 

Immediate 

Direct 

Extended 

Indexed 

Relative 

OP MC PB 

OP MC PB 

OP MC PB 

OP MC PB 

OP MC PB 

OP MC PB 

Load accumulptor 

LDAA 



86 2 

2 

96 3 

2 

B6 4 

3 

A6 5 

2 



LDAB 



C6 2 

2 

D6 3 

2 

F6 4 

3 

E6 5 

2 


Load stack pointer 

LDS 



8E 3 

3 

'9E 4 

2 

BE 5 

3 

AE 6 

2 


Load index 

LDX 



CE 3 

3 ' 

DE 4 

2 

FE 5 

.3^ \ 

EE 6 

2 


reipster 











\ 


Store accumulator 

STAA 





97 4 

2 , 

B7 5 

3 

A7 6 

2 



STAB 





D7 4 

2 

F7\5 

3 

E? 6 

2 


Store stack 

STS 





9F 5 

2 

BF 6 

3 

AF 7 

2 


pointer 













Store index 

STX 





DF 5 

2 

FF 6 

3 

EF 7, 

2 


register 













Transfer accumu- 













iators 

TAB 

16 

2 1 


* 









TBA 

17 

2 1 










Transfer Acc. to 













cond. reg. 

TAP 

06 

2 1 










Transfer cond. reg. 













to Acc. 

TPA 

07 

2/ 1 










Transfer stck ptr to 













index 

TSX 

30 

4 1 * 










Transfer index to 













stck ptr 

TXS 

35 

4 1 










Pull data 

PULA 

32 

4 1 











PULB 

33 

4 1 










Push data 

PSHA 

36 

4 I 


y 









PSHB 

37 

4 1 










Add accumulators 

ABA 

IB 

2 1 










Add 

ADDA 



8B 2 

2 

9B 3 

2 

BB 4 

3 

AB 5 

2 



ADDB 



CB 2 

2 

DB 3 

2 

FB 4 

3 

EB 5 

2 


Add with carry 

ADGA 



89 2 

2 

99 3 

2 ^ '1 

B9 4 

3 

A9 5 

2 



ADCB 



C9. 2 

2 

D9 3 

2 . 

F9 4 

3 

E9 5 

2 


Subtract 













accumulators / 

SBA 

10 

2 1 










Subtract 

SUBA 



80 2 

2 

90 3 

2 

BO 4 

3 

AO 5 

2 



SUBB 



CO 2 

2 

DO 3 

2 

FO 4 

3 

EO 5 

2 


Subtract with 













carry 

SBCA 



82 2 

2 

92 3 

2 

B2 4 

3 

A2 5 

2 



SBCB 



C2 2 

2 

D2 3 

2 

F2 4 

3 

E2 5 

2 


Increment 

INCA 

4C 

2 1 











INCB 

5C 

2 1 











INC 







7C 6 

3 

6C 7 

2 


Increment stack 













pointer 

INS 

. 31 

4 1 










Increment uidex 













reg. 

INX 

08 

4 1 










Decrement 

DECA 

4A 

2 1 











DECB 

5A 

2 1 











DEC 







7A 6 

3 

6A 7 

2 


Decrement stack 













pointer 

DES 

34 

4 1 










Decrement index 









1 




register 

DEX 

09 

4 1 










Complement (1*$) 

COMA 

43 . 

2 1 




' 







COMB 

53 

2 1 











COM 







73 6 

3 

63 7 

2 


Complement (2*s) 

NECA 

40 

2 1 • 











NEGB 

50 

2 1 











NEC 







70 6 

'3 

60 7 

2 


Decimal adjust 













accumulator 

DAA 

19 

2 1 






I 

_J 





OP = Operation Code MC = Number of MPU Cycles PB = Number of Program By tes 
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FIGURE 9 S6800 INSTRUCTION SET (CONT’D) 


Addressing Mode 


Condition Reg 


oo 

CO 



Logical and 
Inclusive or 
Exclusive or 

Shift left arithmetic 


Shift right 
arithmetic 


Shift right logical 


Rotate right 


Compare accumu- 
lators 
Compare 

Compare index 
register 
Test (zero or 
minus) 


Branch 

Branch if carry 
clear 

Branch if carry 
set 

Branch if overflow 
clear 

Branch if overflow 
set 

Branch if equal to 
zero 

Branch if greater 
or equal to zero 
Branch if greater 
than zero 
Branch if less 
than zero 
Branch if less than 
or equal to zero 
Branch if not equal 
to zero 

Branch if minus 
Branch if plus 
Branch if higher 
Branch if lower 
or same 


OP = Operation Code 


4D 2 1 

5D 2 1 


Immediate 

Direct 

Extended 

Indexed 

Relative 

Boolean/ Arith 

OP 

MC 

PB 

OP 

MC PB 

OP 

MC 

PB 

OP MC 

PB 

OP 

MC 

PB 

Operation 

84 

2 

2 

94 

3 

2 • 

B4 

4 

3 

A4 

5 

2 ' 




A«M - A 

C4 

2 

2 

D4 

3 

2 

F4, 

4 

3 

E4 

5 

2 




BoM^B 

8A 

2 

2 

9A 

3 

2 

BA 

4 

3 

AA 

5 

2 




A + M- A 

CA 

2 

2 

DA 

3 

2 

FA 

4 

3 

EA 

5 

2 




B + M^B 

88 

2 

2 

98 

3 

2 

B8 

4 

3 

A8 

5 

2 




A@ M-> A 

C8 

2 

2 

D8 

3 

2 

F8 

4 

3 

E8 

5 

2 




B©M-B 
















A| _ 

R > D-^ unrrrD -^-o 
















..Ic b7 bO 







78 

6 

3 

68 

7 

2 




M» 
















P ( i—aNl^rfTTTTTI -♦n 







77 

6 

3 

67 

7 

2 




mI 1.7 bO C 

A| 

B > UJJULLIII 







74 

6 

3 

64 

7 

2 




M) "7 bO C 
















Aj 
















B 1 Ln<*— rt'irrrnwJ 







79 

6 

3 

69 

7 

2 




M) C b7-^b0 

A ) 
















B > t-Q — »• ITtI 1 1 ITI— 1 







76 

6 

3 

66 

7 

2 




Ml C b7— DO 
















A - B 

8! 

2 

2 

91 

3 

2 

B1 

4 

3 

A1 

5 

2 




A-M 

Cl 

2 

2 

D1 

3 

2 

FI 

4 

3 

El 

5 

2 




B-M 

8C 

3 

3 

9C 

4 

2 

BC 

5 

3 

AC 

6 

2 




xh-m,Xl- (M+I) 
















A - 00 

B-00 







7D 

6 

3 

6D 

7 

2 




M -00 

85 

2 

2 

95 

3 

2 

B5 

4 

’ 3 

A5 

5 

2 




A*M 

C5 

2 

2 

D5 

3 

2 

F5 

4 

3 

E5 

5 

2 

20 

4 

2 

B*M 

TEST 













24 

4 

2 

C = 0 













25 

4 

2 

C= 1 













28 

4 

2 

o 

II 

> 













29 

4 

2 

v= 1 













27 

4 

2 

Z= 1 













2C 

4 

2 

N@V = 0 













2E 

4 

2 

Z + (N ® V) = 0 













2D 

4 

2 

N® V= 1 






1 

j 







2F 

4 

2 

Z + (N®V)=1 













26 

4 

2 

Z = 0 













2B 

4 

2 

N« 1 













2A 

4 

2 

N = 0 













22 

4 

2 

c + z = o 














23 

4 

2 

C + Z* 1 


MC = Number of MPU Cycles PB = Number of Program Bytes 
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FIGURE 9 S6800 INSTRUCTION SET (CONT’D) 



j Addressing Modes 


Condition Reg, 

instruction 

Mnemonic 

Implied 

Direct 

Immediate 

Extended 

Indexed 

Relative 

Boolean/ Arith 

Operation 

sH3(2|| 

3 

OP 

MC PB 

OP MC PB 

OP MC PB 

OP MC PB 

OP MC PB 

OP MC PB 

H 

I 

n|z|v|c 

Branch to 

















subroutine 

BSR 







8D 8 2 



• 

• 

• 

• 

• 

• 

Jump to 










See 







subroutine 

JSR 





BD 9 3 

AD 8 2 



Special 

• 

• 


• 

• 

• 

Jump 

JMP 





7E 3 3 

6E 4 2 



^Operations 

• 

• 

• 

• 

• 

• 

Return from 

















subroutine 

RTS 

39 

5 1 








• 

• 

• 

• 

• 

• 

Return from 

















interrupt 

RTI 

3B 

10 1 








Note 10 



Software interrupt 

SWl 

3F 

12 1 






J 


• 

S 

• 


• 

• 

Wait for interrupt 

WAl 

3E 

9 1 








• 

11 

• 

• 


• 

No operation 

NOP 

02 

2 1 






PC+l-»-PC 

• 

• 

• 

• 

• 

• 

Clear 

CLRA 

4F 

2 1 






00-^ A 

• 

• 

R 

S 

R 

R 


CLRB 

5F, 

2 1 






00 ^ B 

• 

• 

R 

S 

R 

R 


CLR 





7F 6 3 

6F 7 2 


00 -♦M 


• 

R 

s 

R 

R 

Clear carry 

CLC 

OC 

2 1 






0 

-*c 

• 

• 

• 

• 

• 

R 

Clear interrupt 

















mask 

CLI 

OE 

2 1 






0 

-^1 


R 

m- 

• 


• 

Clear overflow 

CLV 

OA 

2 1 






0 

-^V 

• 

• 

• 

• 

R 

• 

Set carry 

SEC 

OD 

2 1 






1 

-»^c 

• 

• 

• 

• 

• 

S 

Set interrupt 

















mask 

SEI 

OF 

2 1 






1 

-r ■ 1 

• 

S 

• 

• 

• 

• 

Set overflow 

SEV 

OB 

2 1 






1 

-►V 

• 

• 

• 

• 

S 

• 


CONDITION CODE SYMBOLS: LEGEND: 


H Half-carry from bit 3; 

I Interrupt mask 

N Negative (sign bit) 

Z Zero (byte) 

V Overflow, 2’s complement 

C Carry from bit 7 

R Reset Always 

S Set Always 

t Test and set if true, cleared otherwise 

• Not Affected 


OP Operation Code (Hexadecimal): 

MC Number of MPU Cycles; 

PB Number of Program Bytes; 

+ Arithmetic Plus; 

Arithmetic Minus; 

• Boolean AND; 

Msp Contents of memory location pointed to by Stack Pointer; 

+ Boolean Inclusive OR; 

® Boolean Exclusive OR; 

M Complement of M; 

-► Transfer Into; 

0 Bit = Zero; 

00 Byte = Zero; 

Note - Accumulator addressing mode instructions are included in the IMPLIED addressing. 


CONDITION CODE REGISTER NOTES: 

(Bit set if test is true and cleared otherwise) 

1 (BitV) Test: Result = 10000000? ' 

2 (Bit C) Test: iCesult = 00000000? 

3 (Bit C) Test: Decimal value of most significant BCD Character greater than nine? (Not cleared if previously set.) 

4 (BitV) Test: Operand = 100000()0 prior to execution? 

5 (BitV) Test: Operand = OlllllU prior to execution? 

6 (Bit V) Test: Set equal to result of N ® C after shift has occurred. 

7 (iBit N) Test: Sign bit of most significant (MS) byte =1? 

8 (BitV) Test: 2’s complement overflow from subtraction of MS bytes? 

9 (BitN) Test: Result less than zero? (Bit 15 = 1) 

10 (All) Load Condition Code Register from Stack. (See Special Operations) 

1 1 (Bit I) Set when interrupt occurs, if previously set, a Non-Maskable Interrupt is required to exit the wait state. 

12 (ALL) Set according to the contents of Accumulator A 
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SPECIAL OPERATIONS 


Main program 


P£ 

MAIN PROGRAM 

6E = JMP 


f " 

7E = JMP 

K = OFFSET 

EXTENDED 


kh^next address 

: 


— 

Kl = NEXT address 


^ X + K I NEXT INSTRUCTION | 

. JSR, JUMP TO SUBROUTINE: 

^ MAIN PROGRAM 

I n AD = JSR 

n + 1 K = OFFSET* | ~ 

n + 2 NEXT MAIN INSTR. 

*K = 8 BIT UNSIGNED VALUE 




(n 

^2)H 

(n ^ 

K2)L 


K NEXT INSTRUCTION 


SUBROUTINE 

INX + K Ist SUBR. INSTR. 


(n + 2) H AND (n ^ 2) ^ PORM n + 2 


PC 

MAIN PROGRAM 

SP 

STACK 

PC SUBROUTINE 

n 

BO = JSR 

► SP-2 


S 1st SUBR. INSTR. 

,n + 1 

SH = SUBR. ADDR. 

SP-1 

(n + 3) H 


n + 2 

SL = SUBR. ADDR. 

SP 

(n + 3) L 

(S FORMED FROM Sh AND Sl) 

n + 3 

NEXT MAIN INSTR. 

► = STACK POINTER 

AFTER EXECUTION. 



BSR, BRANCH TO SUBROUTINE: 

EG MAIN PROGRAM 
n 8D = BSR 

n + 1 *K = OFFSET* [2 

n + 2 NEXT MAIN INSTR. 

*K = 7-BIT SIGNED VALUE; 

RTS, RETURN FROM SUBROUTINE: 

P£ SUBROUTINE 

s|— I 


SWI, SOFTWARE INTERRUPT 

PC MAIN PROGRAM 
3F = SWI 



n + 2 FORMED FROM (n + 2 )h 
AND (n + 2 )l 



SUBROUTINE 
1st SUBR. INSTR. 


MAIN PROGRAM 
NEXT MAIN INSTR. 


PC INTERRUPT PROGRAM 
INT. ROUTINE I 



mH = (H - 0005) 
mL = (H - 0004) 

H = ADDRESS WITH 

ALL ADDRESS LINES 
IN HIGH STATE 


WAI, WAIT FOR INTERRUPT 

PC MAIN PROGRAM 
n I 3E = WAI 



PC INTERRUPT PROGRAM 
m I INT. ROUTINE I 


mH * (H - 0007) 
mt = (H - 0006) 

H = ADDRESS WITH 

ALL ADDRESS LINES 
IN HIGH STATE 


PROGRAM PROCEEDS AT m ONLY AFTER 
EXTERNAL INTERRUPT REQUEST 


RTI, RETURN FROM INTERRUPT: 


P£ MAIN PROGRAM 


38= RTI , K SP 

n NEXT MAIN INSTR. 

— y SP + 1 

CC 

SP + 2 

ACCB 

SP + 3 

ACCA 

SP + 4 


SP + 5 

XL 

SP + 6 

"H 

► SP + 7 

"L 
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SYSTEMS OPERATION 

To demonstrate the great versatility of the functional 
building block concept, a typical system configuration is 
shown. This configuration will demonstrate how easily a basic 
system miy be upgraded and expanded for a number of 
different applications. 

The Microprocessing Unit (MPU) may be configured 
with a Read Only Memory (ROM), Random Access Memory 
(RAM), a Peripheral Interface Adapter (PI A), restart circuitry 
and clock circuitry to form a minimum functional system 
(Figure 1 0). Such a system can easily be adapted for a number 
of small scale applications by simply changing the content of 
the ROM. 


TWO-PHASE CLOCK CIRCUITRY AND TIMING-The 
MPU requires a two-phase non -overlapping clock which has a 
frequency range as high as 1 MHz. In addition to the two 
phases, this circuit should also generate an enable signal E, 
and its complement E, to enable ROMs, RAM s, PIAs and 
ACIAs. This Enable signal and its complement is obtained by 
AN£)ing 02 and VM A (Valid Memory Address). 


CHIP SELECTION AND ADDRESSING- the minimum 
system configuration permits direct selection of the ROM, 
RAM, ACIA and PI A without the use of special TTL select 
logic. This is accomplished by simply wiring the address lines 
A13 and A14 to the Enable or chip select lines on the 
memories and PIA. This permits the devices to be addressed 
as follows: 


S6800 

8-BIT MICROPROCESSOR 


\ 


Device 

A14 

A13 

Hex Addresses 

RAM 

0 

0 

0000-007F 

PIA 

0 

1 

2004—2007 (Registers) 

ROM 

1 

1 

6000-63FF 


Other addressing schemes can be utilized which use any 
combination of two of the lines AlO through A1 4 for chip 
selection. 

PERIPHERAL CONTROL- All control and timing for 
the peripherals that are connected to the PIA is accomplished 
by software routines under the control of the MPU. 

RESTART AND NON-MASKABLE INTERRUPT- Since 
this basic system does not have a nonvolatile RAM, special 
circuitry to handle loss of power using NMI is not required. 
Circuitry is, however, required to insure proper initialization 
of the MPU when power is turned on. This circuit should 
insure that the Restart signal is held low for eight 01 clock 
cycles after the Vcc power supply reaches a voltage of 
approximately 4.75 volts DC. Also^ in order to iiisure that a 
PIA or ACIA is not inadvertently selected during the power-on 
sequence, Three-State Control (TSC) should be held high until 
the positive transition of Restart. 

HALT— The Halt line is tied to .and will auto- 
matically place the MPU in the run state when power is turned 
on. This signal niay be used to halt the MPU if a switch is 
used to tie the line to ground for HALT and to Vq(^ for 
RUN. 
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S6810 

128 X 8 STATIC 
READ/WRITE MEMORY 


A^I. 


AMERICAN MICROSYSTEMS, INC 



WRITE ' " 
E3 03) 


0) (24) 

GND Vcc (+5V) 


BLOCK DIAGRAM 




FEATURES 


« • 

Organized as 128 Bytes of 8 Bits • 

Single 5-Volt Power Supply 

^ • 

Static.Operation • 

TTL Compatible 

• 

Bi-Directional Three-State Data Input/Output • 

Maximum Access Time = l.Ojus for S6810 

• 

Six Chip Enable Inputs (Four Active Low, Two 

575 nsforS6810-l 


Active High) 



FUNCTIONAL DESCRIPTION 

The S6810 is a static 128 x 8 Read/Write Memory de- 
signed and organized to be compatible with the S6800 Micro- 
processor. Interfacing to the S6810 consists of an 8 Bit Bi- 
directional Data Bus, Seven Address Lines, a single Read/Write 


ABSOLUTE MAXIMUM RATINGS 


Control line, and six Chip Enable lines, four negative and two 
positive. 

For ease of use, the S6810 is a totally static memory 
requiring no clocks or cell refresh. The S6810 is fabricated 
with N channel silicon gate technology to be fully DTL/TTL 
compatible with only a single +5 volt power supply required. 


Supply Voltage Vcc 

) 

-0.3 to +7.0V 

Input Voltage Vjn 

-0.3 to +7 .OV 

Operating Temperature Range Ta 

0 to +70®C 

Storage Temperature Range Tstg 

-55to+150®C 
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/ S6810 

128X8 STATIC READ/WRITE MEMORY 


DC (STATIC) CHARACTERISTICS 

(Vcc = 5.0 Volt ± 5%; = 25°C unless otherwise noted) 


Characteristic 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Condition 

Input High Voltage (Normal OperatingLevels) 

ViH 

Bl 

• - 

5.25 

V 


Input Low Voltage(N6rmalOperating Levels) 

VIL 

-0.3 

- 

0.4 

V 


Input Current (An, R/W, En, En) 

(Vin = 0 to 5.25 V) 

lin 

■ - 

' 

2.5 

mA 


Input High Threshold Voltage 

ViHT 

2.0 

- 

- 

V 


Input Low Threshold Voltage 

Vilt 

- 

-- - 

0.8 

V 


Output High Voltage (IQH = -100 f/A) 

Yoh 

2.4 


- 

V 


Output Low Voltage (lOL ~ ^ 

VOL 

- 

- 

0.4 

V 


Output Leakage Current (DO — D7) 

(Vo = 2.4 V, E = 0.4 V, E = 2.4 V) 

ilih 

— 

— 

10 

IJlA 


Output Leakage Current (DO — D7) 

(Vq = 0.4 V, E = 0.4 V, E = 2.4 V) 

«LOL 

■ 

■ 

10 

fjiA 


Supply Current (Vcc = 5.25 V, Ta = 0°C) 

icc 

- 

- 

130 

mA 


Input Capacitance ' 

CiN 

. - • 

- 

7.5 

pF 

f= 1.0 MHz,Ta = 25°C 

Output Capacitance 

COUT 

- 


15 

pF 



A^l. 


AC (DYNAMIC) CHARACTERISTICS 

(Vcc = 5.0 Volt + 5%, Ta = 0°c to + 70°C), 


Characteristic 

Symbol 

Min. 

Max. 

Unit 

Address Setup Time 

tAS 

30 

- 

ns 

Address Hold Time 

tAH 

0 

- 

ns 

Chip Enable Pulse Width S6810 

S6810-1 

tcs 

800 

400 

— 

ns 
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MICROPROCESSOR 


S6810 

128 X 8 STATIC READ/WRITE MEMORY 




READ CYCLE 

(All timing with tr = tf = 20 ns, Load of Figure 1) 



Characteristic 

Symbol 

Read Cycle Time S6810 

S6810-1 

tcyc(R) 

Output Enable Delay Time S6810 

S6810-1 

tED 

Output Disable Delay Time S6810 

S6810-1 

tDD 

Read Access Time S68 J0 

S6810-1 

face 



WRITE CYCLE 

(All timing with tj- = tf = 20 ns, Load of Figure 1) 


Characteristic 

Symbol 

Write Cycle Time 

S6810 

S6810-1 

tcyc(W) 

Write Pulse Width 

S6810 

S6810-1 

twp 

Write Pulse Hold Time 

S6810 

S6810-1 

tWH 

Data Setup Time 

S6810 

S6810-1 

tDS 

Data Hold Time 

S6810 

S6810-1 

tDH 



TIMING CHARACTERISTICS 

READ CYCLE TIMING 

!-• tcyc(R) — 



dout ^floating-^< 


cm DON'T CARE 


m\TE CYCLE TIMING 

tcyc(W) 


^2.0V 

^0.8V 


« tAS 

/ 

^2.0V 



\ 

5- 0.8V 



□ DON'T CARE 
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AMERICAN MICROSYSTEMS, INC 


S6820 

PERIPHERAL INTERFACE 
ADAPTER (PIA) 



1# 


40 

2 


39 

3 


38 

4 


37 

5 


36 

6 


35 

7 


34 

8 


33 

9 


32 

10 

S6820 

31 

11 


30 

12 


29 

13 


28 

14 


27 

15 


26 

16 

\ 

25 

17 


24 

18 


23 

19 


22 

20 


21 



BLOCK DIAGRAM 


• 

FEATURES 

8-Bit Bidirectional Data Bus for Communication • 

Handshake Control Logic for Input and Output ’ 

: • 

with the MPU 

Two Bidirectional 8-Bit Buses for Interface to 

• 

Peripheral Operation 

High-Impedance 3-State and Direct 

• 

Peripherals 

Two Programmable Control Registers 


Transistor Drive Peripheral Lines 

Program Controlled Interrupt and Interrupt 

• 

Two Programmable Data Direction Register^ 


Disable Capability 

• 

Four Individually-Controlled Interrupt Input 

• 

CMOS Compatible Peripheral Lines 


Lines; Two Usable as Peripheral Control 
Outputs 




FUNCTIONAL DESCRIPTION 

The S6820 Peripheral interface Adapter provides the 
universal means of interfacing peripheral equipment to the 
S6800 Microprocessing Unit (MPU). This device is capable of 
interfacing the MPU to peripherals through two 8-bit bidirec- 

© IC MASTER 1977 


tional peripheral data buses and four control lines. No external 
logic is required for interfacing to most peripheral devices. 

The functional configuration of the PIA is programmed 
by the MPU during system initialization. Each of the peripheral 
data lines can be programmed to act as an input or output, and 



MICROPROCESSOR 








MICROPROCESSOR 


S6820 

PERIPHERAL INTERFACE ADAPTER (PI A) 


Am. 


FUNCTIONAL DESCRIPTION (CONT’D) 

each of the four control/interrupt lines may be programmed 
for one of several control modes. This allows a high degree of 
flexibility in the over-all operation of the interface. 

The PIA interfaces to the S6800 MPU with an eight-bit 
bidirectional data bus, three chip select lines, two register 
select lines, two interrupt request lines, read/write line, 
enable line and reset line. These signals, in conjunction with 
the S6800 VMA output, permit the MPU to have complete 
control over the PIA. VMA may be utilized to gate the input 
signals to- the PIA. 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage Vcc 

-0.3 to +7.0V 

Input Voltage Vj^ 

-0.3 to +7.0V 

Operating Temperature Range Ta 

0 to +10''C 

Storage Temperature Range Tstg 

-55 to+l50°C 


This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields, however, 
it is advised that normal precautions be taken to avoid appli 
cation of any voltage higher than maximum rated voltages 
to this high-impedance circuit. 


DC (STATIC) CHARACTERISTICS = 5,0V ± 5%, T^ = 25°C unless otherwise noted.) 


Symbol 


Characteristic 

Input High Voltage (Normal Operating Levels) 

Input Low Voltage (Normal Operating Levels) 

Input High Threshold Voltage 

All Inputs Except Enable 

Input Low Threshold Voltage 

All Inputs Except Enable 

Input Leakage Current 


(Vin = 0to S.OVdc) 


R/W, Reset, RSO, RSI , CSO, CSl , CS2, CAl , GBl , Enable 

Three-State (Off State) Input Current 


(Vin = 0?4 to 2.4 Vdc, Vcc = max) 

D0-D7, PB0-PB7, CB2 

Input High Current 

PA0-PA7,CA2 

(ViH = 2.4 Vdc) 


Input Low Current 

PA0-PA7, CA2 

(ViL=0.4Vdc) 


Output High Voltage 


(Vcc = min, iLoad = -100 juAdc, 

Enable Pulse Width < 25 /is) 


Output Low Voltage 


(Vcc - min, iLoad = 1-6 mAdc) 

- 

Output High Current (Sourcing) 


(V0H = 2.4Vdc) 


(VoH = 1-5 Vdc, the current for driving other than TTL^ e.g., 

Darlington Base) 

PB0-PB7, CB2 

Output Low Current (Sinking) 


(VoL=0,4Vdc) 


Output Leakage Current (Off State) 

IRQA, IRQB 

Power Dissipation 

Input Capacitance 


(Vin = 0, Ta = 25°C, f = 1 .0 MHz) 


D0-D7, PA0-PA7, PB0-PB7, CA2, CB2 

R/W, Reset, RSO, RSI, CSO, CSl, CS2, CAl, CBl 

Enable 


Output Capacitance 


(Vin = 0, Ta = 25°C, f = 1 .0 MHz) 
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S6820 

PERIPHERAL INTERFACE ADAPTER (PIA) 


AC (DYNAMIC) CHARACTERISTICS Loading = 30 pF and one TTL load for PA0-PA7, PB0-PB7, CA2, CB2 

= 1 30 pF and one TTL load for D0-D7, IRQA, IRQB 


READ TIMING CHARACTERISTICS (Figure 1) 


Characteristic 

Symbol 

Miri. 

Delay Time, Address valid to Enable positive transition 

TaEW 

180 

Delay Time, Enable positive transition to Data valid on bus 

tedr 

- 

Peripheral Data Setup Time 

TPDSU 

300 

Data Bus Hold Time 

thr 

10 

Delay Time, Enable negative transition to CA2 negative transition 

Tca2 

~ „ 

I 

Delay Time, Enable negative transition to CA2 positive transition 

Trsi 

- 

Rise and Fall Time for CAl and CA2 input signals 

tr. tf 

- 

Delay Time from CAl active transition to CA2 positive transition 

TrS2 


Rise and Fall Time f6r Enable input 

trE, tfE 

- 




FIGURE I - READ TIMING CHARACTERISTICS 
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S6820 

PERIPHERAL INTERFACE ADAPTER (PIA) 


AMI. 


WRITE TIMING CHARACTERISTICS (Figure 2) 



Characteristic 

Symbol 

Enable Pulse Width 

Te 

Delay Time, Address valid to Enable positive transition 

TaEW 

Delay Time, Data valid to Enable negative transition 

TdSU 

Delay Time, Read/Write negative transition to Enable positive transition 

twe 

Data Bus Hold Time. 

thw 

Delay Time, Enable negative transition to Peripheral Data valid 

TpDW 

Delay Time, Enable negative transition to Peripheral Data valid, CMOS 
(Vcc-30%) PA0-PA7,CA2 

tcmos 

Delay Time, Enable positive transition to CB2 negative transition 

TcB2 

Delay Time, Peripheral Data valid to CB2 negative transition 

tdc 

Delay Time, Enable positive transition to CB2 positive transition 

trsi 

Rise and Fall Time for CBl and CB2 input signals 

tr» If 

Delay Time, CBl active transition to CB2 positive transition 
: i 

TrS2 
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S6820 

PERIPHERAL INTERFACE ADAPTER (PIA) 


INTERFACE DESCRIPTION 
MPU/PIA INTERFACE 

Pin Label Function 

(33) DO Bi-Directional Data - The bi-directional data lines (D0-D7) allow the transfer of data 

(32) D1 between the MPU and the PIA. The data bus output drivers are three-state devices that 

(31) D2 remain in the high-impedance (off) state except when the MPU performs a PIA read Opera- 

(30) D3 tion. The Read/Write line is in the Read (high) state when the PIA is selected for a Read 

(29) D4 operation. \ 

(28) D5 

(27) D6 

(26) D7- V 

(25) E y Enable - The enable pulse, E, is the only timing, signal that is supplied to the piA.v 

Timing of all other signals is referenced to the leading and trailing edges of the E pulse. This 
signal will normally be a derivative of the S6800 02 Clock. 

The E pulse is used to condition the interrupt/control lines CAl, CA2, CBl, and CB2. At 
least one E pulse must occur from the inactive edge to the active edge of the input signal to 
set the interrupt flag, when, the lines are psed as inputs. 

(21) R/W - Read/Write - This signal is generated by the MPU to control the direction of data transfers 

on the Data Bus. A low state on the PIA Read/Write line enables the input buffers and 
data is transferred from the MPU to the PIA on the E signal if the device has been selected. 

. V A higli on the Read/Write line sets Up the PIA for a transfer of data to the bus. The PIA 

'output buffers are enabled when the proper address and the enable pulse E are present. 


(34) RESET Reset - The active low Reset line is used to reset all register bits in the PIA to a jogical zero 

(low). This line can be psed as a power-on reset and as a master reset during system 
operation. 


(22) CSO ’ Chip Select - These thre^ input signals are used to select the PIA. CSO and CSl must be 

(24) CSl high and CS2 must be low for selection of the device. Data transfers are then performed 

(23) CS2 under the control of the Enable and Read/Write signals. The chip select lines must be stable 

for the duration of the E pulse. 


(36) RSO PIA Register Select - The two register select lines are used to select the various registers 

(35) RSI inside the PIA. These two lines are used in conjunctioa with internal Control Registers to 


select a particular register that is to be written or read. 

The Register select lines should be stable for the duration of the E pulse while in the read or 
write cycle. 

(38) IRQA Interrupt Request — The active low Interrupt Request lines (IRQA and IRQB) act to 

(37) IRQB interrupt the MPU either directly or through interrupt priority circuitry. These lines 

are “open source” (no Ipad device on the chip) and are capable of sinking a current of 
1.6 mA from an external source. This permits all interrupt, request lines to be' tied together 
in a wire-OR configuration. 

Each Interrupt Request line has two internal interrupt flag bits that will cause the Interrupt 
Request line to go low. Each flag bit is associated with a particular peripheral interrupt line. 
Also four interrupt enable bits are provided in the-FIA which may be used to inhibit a 
particular interrupt from a peripheral device. 

Servicing an interrupt by the MPU is accomplished by a Software routine that, on a priori- 
tized basis, sequentially reads and tests the two control registers in each PIA for interrupt 
flag bits that are set. 

The Interrupt Flag is cleared (zeroed) as a result of an MPU Read Peripheral Data Operation. 
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S6820 

PERIPHERAL INTERFACE ADAPTER (PIA) 




PIA/PERIPHERAL INTERFACE 


Pin 

Label 

(2) 

PAO 

(3) 

PAl 

(4) 

PA2 

(5) 

PA3 

(6) 

PA4 

0 ) 

/ PAS 

(«) 

PA6 

(9) 

PA7 


Function 

Section A Peripheral Data - Each of the peripheral data lines can be programmed 
to act as an input or output. This is accomplished by setting a “1” in the corresponding 
Data Direction Register bit for those lines which are tp be outputs. A “0” in a bit of the 
Data Direction Register causes the corresponding peripheral data line to act as an input. 
During an MPU Read Peripheral Data Operation, the data on peripheral lines programmed to 
act as inputs appears directly on the corresponding MPU Data Bus lines. In the input mode 
the internal pullup resistor on these lines represents a maximum of one standard TTL load. 
The data in Output Register A will appear on the data lines that are programmed to be out- 
puts. A logical “1” written into the register will cause a “high” on the corresponding data 
line while a “0” results in a “low”. Data in Output Register A may be read by an MEU 
“Read Peripheral Data A” operation when the corresponding lines are programmed as out- 
puts. This data will be read properly if the voltage on the peripheral data lines is greater than 
2.0 volts for a fogic “1” Output and less than 0.8 volt for a logic “0” output. Loading the 
output lines such that the voltage on these lines does not reach full voltage causes the data 
transferred into the MPU on a Read operation to differ from that contained in the respective 
bit of Output Register A. 


< 


PBO Section B Peripheral Data - The peripheral data lines in the B Section of the PIA can 

PBl be programmed to act as either inputs or outputs in a similar manner to PA0-PA.7'. How- 

PB2 ever, the output buffers driving these lines differ from those driving lines PA0-PA7. They 

PB3 have three-state capability, allowing them to enter a high impedance state when the peripher- 

PB4 al data line is used as an input. In addition, data on the peripheral data lines PB0-PB7 will 

PBS be read properly from those lines programmed as outputs even if the voltages are below 2.0 

PB6 volts for a “high”. As outputs, these Hues are compatible with standard TTL and may also be 

PB7 . used as a source of up to 1 milliampere at 1.5 volts to directly drive the base of a transistor 

switch. < 


(40) 

(18) 

CAl 

CBl 

Interrupt Input - Peripheral Input lines CAl and CBl are input-only lines that set the 
interrupt flags of the control registers. The active transition for these signals is also 
programmed by the two control registers. 


(39) 

CA2 

Peripheral Control - The peripheral control line CA2 can be programmed to act as an 
interrupt input or as a peripheral control output. As an output, this line is compatible with 
standard TTL; as an input the internal pullup resistor on this line represents one standard 
TTL load. The function of this signal line is programmed with Control Register A. 

- 

(19) 

CB2 

Peripheral Control - Peripheral Control line CB2 may also be programmed to act as 
an interrupt input or peripheral control output. As an input, this line has high input imped- 
ance and is compatible with standard TTL. As an output it is compatible with standard TTL 
and may also be used as a source of up to 1 milliampere at 1 .5 volts to directly drive the base 
of a transistor switch. This line is programmed by Control Register B. 


(I) 

GND 

Ground 


(20) 

vcc 

+5 Volts ± 5% / 



( 10 ) 

( 11 ) 

(12) 

(13) 

(14) 
( 1 -^) 
(16) 
(17) 


\ 
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AMERICAN MICROSYSTEMS, INC 


S6830 

1024 X 8 
READ ONLY MEMORY 




AO 24 
A1 23 
A2 22 
A3 21 
A4 20 
A5 19 
A6 18 
A7 17 
A8 16 
A9 15 



•Active level defined by the customer. 


Vcc = Pm 12 

Gnd = Pm 1 



BLOCK DIAGRAM 


PIN/PACKAGE CONFIGURATION 


FEATURES 

• Organized as 1 024-Bytes of 8 Bits 

• Static Operation 

• Three-State Data Output ' 

• Four Chip Enable Inputs (Mask Programmable) 


• Single 5-Volt Power Supply 

• TTL Compatible Input/Output 

• Maximum Access Time = 575 ns 


FUNCTIONAL DESCRIPTION 


The S6830 is a mask programmable read only memory 
organized 1024 words x 8 bits for application in byte 
organized systems. The S6830 is totally bus compatible with 
the S6800 microprocessor. Interfacing to the S6830 consists 


of an 8 bit three-state data bus, four mask programmable chip 
selects and ten address lines. 

The S6830 is a totally static memory requiring no 
clocks. Access time is compatible with maximum data rates in 
a S6800 microprocessor system. The device operates from a 
single +5 volt power supply and is fabricated with N channel 
silicon gate technology. 


ABSOLUTE MAXIMUM RATINGS (See Note 1) 


Supply Voltage VcC 
Input Voltage Vjn 
Operating Temperature Range T^ 
Storage Temperature Range Tstg 


-0.3 to +7.0V 
-0.3 to +7.0V 
0 to +70°C 
-55 to+150°G 


NOTE: 1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceded. Functional operation should be restricted to 
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could 
affect device reliability. 
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MICROPROCESSOR 


S6830 

1024 X 8 READ ONLY MEMORY 


Aim 


DC (STATIC) CHARACTERISTICS 

(Vcc = +5 Volt ± 5%; T^ = 0°C to +70°C) RECOMMENDED DC OPERATING CONDITIONS 


Parameter 

Symbol 

Min. 

Max. 

Unit 

Input High Voltage (Norm. Op. Levels) 

ViH 

2.4 

5.25 

Vdc 

Input Low Voltage (Norm. Op. Levels) 

ViL 

-0.3 

0.4 

Vdc 

Input Current 

(Vin = 0 to 5.25 V) 

hn 

— 

2.5 

juAdc 

Input High Threshold Voltage 

ViHT 

2.0 

- 

Vdc 

Input Low Threshold Voltage 

ViLT 


0.65 

Vdc 

Output High Voltage 
(1OH = -100mA) 

VOH 

2.4 

— 

Vdc 

Output Low Voltage 

OOL = 1 -6 mA) 

VOL 

— 

0.45 

Vdc 

Output Leakage Current 

(VoH = 2.4 V, E =? 0.4 V, E - 2.4 V) 

ILOH 

— 

10 

juAdc 

Output Leakage Current 

(VoH = 0.4 V, E = 0.4 V, E = 2.4 V) 

iLOL 

— 

10 

juAdc 

Supply Current 

(Vcc @ 5.25 V, Ta = 0°C) 

icc 


130 

mAdc 


CAPACITANCE 


Characteristic 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Conditions 

Input Capacitance ^ 

Cin 

- 

- 

7.5 

pF 

f= 1.0 MHz 

Output Capacitance 

Cout 

- 

- 

15 

pF 

Ta = 25X 


AC (DYNAMIC) CHARACTERISTICS READ CYCLE (All timing with tf = tf = 20 ns, Load of Figure 1) 
Vcc = +5 Volt + 5%; Ta = 0°C to +70°C 


Characteristic 

Symbol 

Min. 

Max. 

Unit 

Read Cycle Time 

tcyc 

575 

— ■ 

ns 

Output Enable Delay Time 

tED 

- 

300 

ns 

Output Disable Delay Time 

tDD 

10 

150 

ns 

Read Access Time 

tacc 

- 

575 

ns 


READ CYCLE TIMING FIGURE 1 - AC TEST LOAD 
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AMERICAN MICROSYSTEMS, INC 

ADVANCED PRODUCT DESCRIPTION 


S683I/A/B/C 

2048 X 8 
READ ONLY MEMORY 




1^“ 

Maximum Access Time - 450 ns @ Cl = 130 pF 

• 

' 1 - - 

The S683 1 B is pinout compatible with the Intel 


Low Power 1 50 mW avg. 


2316B,MC68317 

• 

Organized as 2048-Bytes of 8 Bits 

-• 

The S6831C is pinout compatible with the 


Static Operation 


EA4600 


Three-State Data Output 

' • 

Single 5 -Volt Power Supply 

• 

• 

3 Chip Enable Inputs (Mask Programmable) 
The S683 1 is pinout similar with the S6830 

The S6831A is pinout compatible with the 
2316A,8316A 

• ' 

TTL Compatible Input/Output 


FUNCTIONAL DESCRIPTION 

The S6831/A/B/C is a 16,384 bit Reafi Only Memory 
organized 2K words x 8 bits. This ROM has been designed to 
supply large bit storage, high performance memory for micro- 

ABSOLUTE MAXIMUM RATINGS (See Note 1) 


processors and other demanding applications with simple inter- 
face requirements. The device will operate from a single +5V 
supply and is manufactured with a N-channel silicon gate 
depletion load technology. This device is available in all 
common high density ROM pinouts. 



Supply Voltage V^^ 

-. 0:5 to + 7.0V . 

Operating Temperature Range Ta 

0to + 70°C 

Input Voltage Vjn 

- 0.5 to + 7.0V 

Storage Temperature Range iVtg 

-55 t9+ 150°C 


NOTE 1 Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to 
RECOMMENDED OPERA TING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could affect 
device reliability. ' ! 
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S6831/A/B/C/ 

2048 X 8 READ ONLY MEMORY 


AMI. 


oo 

CO 




DC (STATIC) CHARACTERISTICS (Vcc = + 5 Volt ± 5 %;Ta = 0°C to + 70°C) 
RECOMMENDED DC OPERATING CONDITIONS 



Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 


Input High Voltage (Norm. Op. Levels) 

2.0 

- 

5.25 

Vdc 


Input Low Voltage (Norm. Op. Levels) 

-0.5 

- 

0.8 

Vdc 


Input Current (Vj =0to5.25y) 

- 

- 

2.5 

IJtAdc 

\)H 

Output High Voltage (Iqj^ =-100iuA) 

2.4 

- 

- 

Vdc 

%)L 

Output Low Voltage (Iq^^^ = 2.1 mA) 

- 

- 

0.4 

Vdc 

*LOH ^ 

" Output Leakage Current 

(Vq = 2.4, F= 0.4V, E = 2.4V) 

- 

- 

10 

/iAdc 

*LOL 

Output Leakage Current 
(Vq= 0.4V,¥= 0.4V, E = 2.4V) 

- - 

- 

10 

Mdc 

*CC 

Supply Current 

(V^,^ = 5.25V, = 0^0 

- 

30 


mAdc 



CAPACITANCE 



Symbol 

Characteristic 

Cin 

^out 

Input Capacitance 

Output Capacitance 



Max 

Unit 

Conditions 

7.5 

pF 

f= 1.0 MHz 

10 

pF 

= 2.‘;°C 



AC (DYNAMIC) CHARACTERISTICS = + 5 Volt ± 5%;T^ = O^C to + 70“C 
READ CYCLE (All timing with = % = 20 ns. Load of Figure 1) 



Symbol 

Characteristic 

Min. 

Max. 

Unit 

^cyc (R) 

Read Cycle Time 

450 

- 

ns 

^ED 

Output Enable Delay Time 

- 

200 

ns 

W 

Output Disable Delay Time 

10 

150 

ns 

Wc 

Read Access Time 

i 

450 

ns 



READ CYCLE TIMING 












































CUSTOM PROGRAMMING mapping and error checking. This is the format produced by 


the AMI Assembler/Loader. The format is as follows and may 
The preferred method of pattern submission is the AMI be on paper tape, punched card or other media readable by 
Hex format as described below with its built-in address space AMI. 

ASCII 

Character Description 

1 Start of record (S) 

2 Type of record . 

0 - Header record 

1 — Data record 

9 - End of file record 

3—4 Byte Count 

Since each data byte is represented as two hex characters, the byte count must be multiplied by two fo get 
the number of characters to the end of the record. (This includes checksum and address data.) Records may 
be of any length being defined in each record by the byte count. 

5, 6, 7,8 Address Value 

The memory location where this record is to be stored. 

9, . . . , N Data 

Each data byte is represented by two hex characters. Most significant character first. 

^**‘1 N + 2 Checksum 

The one’s complement of the additive summation (without carry) of the data bytes, the address, and the 
byte count. 

AMI will accept the input format used for the EA4600 or for the Intel 8316A o^ B in addition to the above format. 

EXAMPLE: S 1 1 3 0 0 0 0 4 9 E 9 F 1 0 3 2 0 F 0 4 9 3 1 3 9 F 7 2 0 0 0 F 5 E 0 F 0 0 1 1 D 



AMI 





MICROPROCESSOR 


S6834 

512X8 BIT 
ERASEABLEAND 

ELECTRICALLY REPROGRAMMABLE 
READ ONLY MEMORY 


A^l 

AMERICAN MICROSYSTEMS, INC 


^cc 


Vqg 



BLOCK DIAGRAM 


GND 

Do C 

°’II 

D3 Q 

D4 

DSC 

O.C 

Vgg CI 

Vprog O 
Vcc £2 


I] Aq 

□.-1 

□ a, 

□ A3 

□ A4 

19 ^ A5 

18 Ae 
17 □ A7 
16 ]] A8 

14 ]] R/W 
13 ^ NC 



PIN/PACKAGE CONFIGURATION 


FEATURES 


• On-Board Programmability 

• Fast Access Time — 500 ns Typ. 

• Pin Configuration Similar to the S6830 

IK X 8 Bit ROM 

• High Speed Programming — Less than 1 Minute for 

all 4096 Bits 

• Programmed with R/W, CS and Vprqq Pins 

• Completely TTL Compatible - Excluding the 

VpROG Pin 


Ultraviolet Light Erasable — Less than 10 Minutes 
Static Operation ^ No Clocks Required 
Three-State Data I/O 
Standard Power Supplies +5V and -12V 
Mature P-Chan Process 


FUNCTIONAL DESCRIPTION 

The S6834 is a high speed, static, 512 x 8 bit, eraseable and 
electrically programmable read only memory designed for use 
in bus-organized systems. Both input and output are TTL com- 
patable during both read and write modes. Packaged in a 24 pin 
hermetically sealed dual in-line package the bit pattern can be 
erased by exposing the chip to an ultra-violet light source 
through the transparent lid, after which a new pattern can be 
written. 


TYPICAL APPLICATIONS 

• ROM Program Debugging 

• Code Translation 

• Microprogramming 

• Look-up Tables 


Random Logic Replacement 
Programmable Waveforms 
Character Generation 
Electronic Keyboards 
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S6834 

REPROGRAMMABLE READ ONLY MEMORY 



Voltage on any pin relative to V 35 except the VpRQQ pin . . , . . . . . +0.3 to -20V 

Voltage on the VppQQ pin relative to Vgg +0.3 to -55V 

Operating Temperature ......' 0?C to +70°C 

Storage Temperature (programmed) ^ -55°C to +85°C 

Storage Temperature (unprogrammed) -55°Ctol50°C 

NOTE: This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields, however, 
it is advised that normal precautions be taken to avoid application of any voltage higher than maximum rated voltages to 
this high-impedance circuit. 


DC (STATIC) CHARACTERISTICS (V^c = +5.0V ± 5%, Vqq = -12.0V ± 5% T^ = 0 - 70^C unless otherwise noted). 


SYMBOL CHARACTERISTIC M£^ 

VjL INPUT VOLTAGE LOW 

ViH INPUT VOLTAGE HIGH V^c -2 25 

Vql output VOLTAGE LOW 

lOL ~ L6 ma 

Vqh output voltage high 2.4 

IOH = 40//a 

ly INPUT LEAKAGE CURRENT 

Ilo output leakage CURRENT 

. CS = 5V 

IgG Vgg supply CURRENT 

Icc VcG SUPPLY CURRENT 

Pp POWER DISSIPATION 

NOTE: Program input Vpj^QG may be tied to V(^(;; during the Read. 

AC (DYNAMIC) CHARACTERISTICS (Loading is as shown in Figure 1 unless otherwise noted). 


MAX 

0.8 

\qq to .3 



SYMBOL 

CHARACTERISTIC 

MIN 

(6834) 

MAX 

(6834-1) 

UNIT 

TaCC 

ACCESS TIME 


575 

750 

ns 

TCO 

CHIP SELECT TO 

OUTPUT DELAY 


300 

400 

ns 

Tdd 

CHIP DESELECT TO 
OUTPUT DELAY 


250 

325 

ns 
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REPROGRAMMABLE READ ONLY MEMORY 


Aim 


FIGURE 1 -TEST CONDITIONS FIGURE 2 -READ CYCLE TIMING WAVEFORMS 



PROGRAM, CHARACTERISTICS (R/W Gj,j, Program pulse rise and fall time (10% to 90%) are both at 1/rs max). 


SYMBOL 

CHARACTERISTICS 

MIN 

MAX 

UNIT 

Tas 

ADDRESS SET UP TIME 

10 


iUS 

Tcss 

CHIP SELECT SET UP TIME 

10 


fJS 

Tds 

data SET UP TIME 

10 


fJS 

Tah 

ADDRESS HOLD TIME 

10 


^JS 

TcSH 

CHIP SELECT HOLD TIME 

10 


/is 

TdH 

DATA HOLD TIME 

10 


/is 

TpwL 

PROGRAM PULSE WIDTH 

LOW 

3 

5 

ms 

TpWH 

PROGRAM PULSE WIDTH 

HIGH 

500 


/is 

'^PROG 

PROGRAM AMPLITUDE 

-55 

-50 

/ V 

IPROG 

PROGRAM CURRENT 


35 

ma 

TwS 

WRITE SET UP TIME 

10 


/is 


WRITE HOLD TIME 

5 


Ate 

Trs 

READ SET UP TIME 

10 


/is 
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S6834 , 

REPROGRAMMABLE READ ONLY MEMORY 


Ami 


OPERATION 

Initially, and after each erasure, all bits of the 6834 are in the 
logic “0” state (output 0 volts). Data is stored by selectively 
programmings logic “1” into thle desired bit locations. The R/W 
input (pin 14) is used to select the desired mode of operation. 
When the R/W input is at logic “0” the chip is in the write 
enable mode of operation. The outputs (Oj — Og) are disabled 
(floating) with the corresponding pins becoming the data inputs 
(0| ^ DfN 1 efc.). The word address is selected in the same 
manner as in the read mode. Data to be programmed are pre- 
sented 8 bits in parallel and/after the address and data are set 
up a programming pulse (Vp -50 volts) is applied. Vpf^QQ 
electrically writes the data into the memory array. Writing may 
be inhibited by deselecting the chip with the CS input at a 
logic “1” during the write cycle. This feature allows true “on 
board” programming in bus organized systems where the R/W 
and VpRQQ inputs are common and the device to be pro- 
grammed is selected by means of the chip select input as during 
read operations. / 


The amount of program energy required to insure memory 
retention may be defined as a function of the* number of 
program pulses (N) times the program pulse width (tp^) 
(N X tp^ ^ 60 msec). This means if a 3 ms pulse is used, 20 
program pulses are required, and if a 5 ms pulse is used 12 pro- 
gram pulses are required. 


The read operation is accomplished by a logic “1” at the R/W 
input with the program input connected to Vgg potential. 
True data (data out = data in) is valid after the address is stable. 
The CS input will disable (float) the outputs when at a logic 
“1” to allow or tie capability. 

Erasure is accomplished by exposing the array to a high inten- 
sity ultra-violet light source (such as, Ultra-Violet Products, Inc. 
Lamp Model S52 or UVS-54) for a period of 7 to 10 minutes. 
The clear optical lid should be approximately one inch away 
from the lamp tubes. 


INTERFACE DESCRIPTION 


Function 

Data Lines - with the R/W line selected for Read (Vj^), the Data Lines (DO through D7) 
are set to reflect the contents of the selected memory location. When the R/W line is set^for 
Write (Vjl), the Data Lines are input to the addressed location of the 6834 when Vp^QQ is 
present. The Data Bus output drivers are three-state devices that remain in the high impedance 
(ofO state when CS is in the state of when R/W is in the state. 


(14) 

r/w 

Read/Write — When this input line is set to Vjpj, the device is in the Read mode, a low (Vj^) 
signal puts it into the Write mode. 

(15) 

CS 

Chip Select — This input line must be set to V|l for a Read or Write operation to be per- 
formed. When it is High (Vjpj) the output data bus is set to a high -impedance three-state 
condition and disables the Write operation. 

(11) 

VpROG 

Program - In the Write mode, a programming pulse (-50V dc) at this input causes the 
data at the Data Lines to be stored in the selected address. This pin ^should be tied to Wqq for 
normal Read operations. 

(24) 

AO 

Address Lines — T^ese lines select the 8 bit word in memory for Read or Write operation 

(23) 

A1 

, (22) 

A2 


(21) 

A3 


(20) 

A4 


(19) 

^ A5 


(18) 

A6 

I 

(17) 

A7 


(16) 

A8 




Pin 

Label 

(2) 

DO 

(3) 

D1 

(4) 

D2 

(5) 

D3 

(6) 

D4 

(7) 

D5 

(8) 

D6 

(9) 

D7 
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AMERICAN MICROSYSTEMS, INC 


N - , _ 

S6850 

ASYNCHRONOUS COMMUNICATION 
INTERFACE ADAPTER (ACIA) 



Vcc=PIN12 GROUND = PIN 1 



BLOCK DIAGRAM 


PIN/PACKAGE CONFIGURATION 


FEATURES 


• 8 Bit Bidirectional Data Bus for 
Communication With MPU. 

• False st^rt bit deletion. 

• Peripheral/modem control functions. 

• Double buffered Receiver and Transmitter 

• One or two stop bit operation. 


• Eight and nine-bit transmission with 
optional even and odd parity. 

• Parity, overrun and framing error checking. 

• PrpgramiViable control register. 

• Optional -rl , ^16, and ■^64 clock modes. 

• Up to 500,000 bps transmission. 


FUNCTIONAL DESCRIPTION 

The S6850 Asynchronous Communications Interface 
Adapter (ACIA) provides the data formatting and control to 
interface serial asynchronous data communications to bus 
organized systems such as the S6800 Microprocessing Unit*. 

The S6850 includes select enable, read/write, interrupt 
arid bus interface logic to allow data transfer over an eight bit 

© IC MASTER 1977 


bi-directional data bus. The parallel data of the bus system is 
serially transmitted and received by the asynchronous data 
interface, with proper formatting arid error checking. The 
functional configuration of the ACIA is programmed via the 
data bus during system initialization. Word lengths, clock divi- 
sion ratios and transmit control through the Request to Send 
output may be programmed. For modem operation three 
control lines are provided. These lines allow the ACIA to 
interface directly with the S6860 0-600 bps digital modem. 
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S6850 ' 

ASYNCHRONOUS COMMUNICATION INTERFACE ADAPTER (ACIA) 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage V^c 

-0.3 to +7.0V 

/ 

Operating Temperature Range Ta 

0 to +70°C 

Input Voltage Vjn 

-0.3 to +7.oy 

Storage Temperature Range Tstg 

-55 to+150°e 


NOTE: This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields, however, it is advised 
that normal precautions be taken to avoid application of any voltage higher than maximum rated voltages to this high-impedance 
circuit. 


DC (STATIC) CHARACTERISTICS (Vcc = 5.0V ± 5%, Ta = 25°C unless otherwise noted.) 


< AC (DYNAMIC) CHARACTERISTICS , 

Loading = 130 pF and one TTL load for D0-D7 = 20pF and 1 TTL load for RTS and TXD = lOOpF and 3K12 to for IRQ. 

READ TIMING CHARACTERISTICS (Figure 1) / 


Characteristic 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Setup Time, Address valid to Enable positive transition 

TaEW 


- 

- 

ns 

Setup Time, Enable positive transition to Data valid on bus 

tedr 

- 

- 



Data Bus Hold Time 

thr 



- 

|[Q||[||[| 

Rise and Fall Time for Enable Input 

trE, tfE 

- 


25 
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Characteristic 

^ 

Symbol 

Min. 


Max. 

Unit 

Input High Voltage (Normal Operating Levels) 

ViH 

+2.4 

— 


Vdc 

Input Low Voltage (Normal Operating Levels) 

ViL 

-0.3 

- 

+0.4 

Vdc 

Input High Threshold Voltage 

VlHT 

+2.0 

■ 

— 

Vdc 

All Inputs Except Enable 



■ 



Input Low Threshold Voltage 

Vjlt 

- 

— 

+0.8 

Vdc 

All Inputs Except Enable 

' 





Input Leakage Current 

lin 

- 

1.0 

2.5 

juAdc 

(Vin = 0 to 5.0 Vdc) 






R/W, RS. CSO. CSl , CS2, Enable 






Three-State (Off State) Input Current 

iTSI 

— 



iuAdc 

(Vin = 0.4 to 2.4 Vdc, Vcc = iTiax) D0-D7, 






Output High Voltage 

VOH 

+2.4 

— 

1 

Vdc 

(lLoad = ->00/iAde, 

Enable Pulse Width < 25 jus) All Outputs Except IRQ 






Output Low Voltage 

VOL 

’ — 

a 


Vdc 

(I Load ~ 1.6mAdc) 

Enable Pulse Width < 25 jus 



1 

■ 


Output Leakage Current (Off State) IRQ 

Iloh 

- 


mmii 

juAdc 

Power Dissipation 

pd 

- 



mW 

Input Capacitance 

Oin 




pF 

(Vin = 0, Ta = 25°C, f - 1 .0 MHz) 






D0-D7 


- 

- 

10 


R/W, RS, CSO, CSl , CS2, RXD, CTX, CRX, CTS, DCD 


_ . 

- 



Enable 


- 

- 

10 


Output Capacitance 

Oout 

— ' 

— ■ 

10 

pF 

(Vin = 0, Ta = 25°C, f = 1 .0 MHz) 








A^l. 


















A^l. 


S6850 

ASYNCHRONOUS COMMUNICATION INTERFACE ADAPTER (ACIA) 


FIGURE 1 - READ TIMING CHARACTERISTICS 



WRITE TIMING CHARACTERISTICS (Figure 2) 

Characteristic 

Enable Pulse Width 

Setup Time, Address valid to Enable positive transition 

Setup Time, Data valid to Enable netative transition 

Setup time, Read/Write negative transition to Enable positive transition 

Data Bus Hold Time 

FIGURE 2 - WRITE TIMING CHARACTERISTICS 



TRANSMIT/RECEIVE CHARACTERISTICS (Figure 3) 
) 

Characteristic 

Clock Frequency 
1 mode 
1 6 mode 
^ 64 mode 

Clock Pulse Width, Low State 
Clock Pulse Width, High State 
Delay Time, Transmit Clock to Data Out 
Set up Time, Receive Data 


Symbol 


TtDD 

TrdSU 


Min. Typ. Max. Unit 


Hold Time, Receive Data 

trdh 

Delay Time, Enable to IRQ Reset 

Tirqr 

Delay Time, Enable to RTS 

Trts 
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FIGURE 3 - TRANSMIT/RECEIVE TIMING 



MPU/ACIA INTERFACE 

Pin Label 


Function 



(22) 

(21) 

(20) 

(19) 

(18) 

(17) 

(16) 

(15) 

DO 

D1 

D2 

D3 

D4 

D5 

D6 

D7 

ACIA BI-DIRECTIONAL DATA LINES-The bi-directional data lines (D0-D7) allow for 
data transfer between the ACIA and the MPU. The data bus output drivers are three-state 
devices that remain in the high-impedance (ofQ state except when the MPU performs an 

ACIA read operation. The Read/Write line is in the read (high) state when the ACIA is 
selected for a read operation. 

(14) 

E 

ACIA ENABLE SIGNAL— The Enable signal (E) is a high impedance TTL compatible input 
that enables the bus input/output data buffers and clocks data to and from the ACIA. 

This signal will normally be a derivative of the S6800 02 clock. 

(13) 

R/W 

READ/WRITE CONTROL SIGNAL— The Read/Write line is a high impedance input that is 

TTL compatible and is used to control the direction of data flow through the ACIA’s 
input/output data bus interface. When Read/Write is high (MPU Read cycle), the ACIA 
output driver is turned on and a selected register is read. When it is low, the ACIA output 
(driver ^s turned off and the MPU writes into a selected register. Thus, the Read/Write signal 
is use(i to select the Read Only or Write Only registers within the ACIA. 

(8) 

CSO 

1 

(10) 

CSl 

! ■ 

(9) 

CS2 

CHIP SELECT SIGNALS— These three high impedance TTL compatible input lines are used 
to address an ACIA. A particular ACIA is selected when CSO and CSl are high and CS2 is 
low. Transfers of data to and from ACIA are then performed under the control of Enable, 

Read/Write, and Register Select. 
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S6850 

ASYNCHRONOUS COMMUNICATION INTERFACE ADAPTER (ACIA) 


MPy/ACIA INTERFACE (CONT’D) 

Pin Label FUNCTION 

(II) RS REGISTER SELECT SIGNAL-The Register Select line is a high impedance input that is 

TTL compatible and is used to select the Transmit/Receive Data or Control/Status registers 
in die ACIA. The Read/Write signal line is used in conjunction with Register Select to select 
the Read Only or Write Only register in each register pair. 

(7) IRQ INTERRUPT REQUEST SIGNAL-lnterrupt request is a TTL compatible, open drain active 

low output that is used to interrupt the MPU. The Interrupt Request remains low as long 
as the cause of the interrupt is present and the appropriate interrupt enable within the 
ACIA is set. 


ACIA/MODEM OR PERIPHERAL INTERFACE 

Pin Label FUNCTION 

(4) CTX TRANSMIT CLOCK-The Transmit Clock is a.higli impedance TTL compatible input 

used for. the clocking of transmitted data. The transmitter initiates data on the negative 
transition of the clock. Clock frequency of 1, 16, or 64 times the data rate may be selected. 

^ (3) CRX , / RECEIVE CLOCK-The Receive Clock is a high impedance TTL compatible input used 

, for synchronization of received data, (In the 1 mode, tire clock and data must be 

synchronized externally.) The receiver strobes the data on jhe positive transition of the 
clock. Clock frequency of 1 , 16, or 64 times the data rate rnay be selected. 

(2) RXD RECEIVED DATA-The Received Data line is a high impedance TTL compatible input 

through which data is received in a serial NRZ(Non Return to Zero) format. Synchronization 
with a clock for detection of data is accomplished internally when clock rates of 16 or 64 
times the bit rate are used. Data rates are in the range of 0 to 500 Kbps when external 
synchronization is utilized. 

(6) TXD TRANSMIT DATA— The Transmit Data output line transfers serial NRZ data to a modem or 

other peripheral device. Data rates are in the range of 0~to 500Kbps when external 
synchronization is utilized. 

(24) CTS CLEAR-TO“SEND-This high impedance TTL compatible input provides automatic control 

of the transmitting end of a communications link via the modem’s “clear-to-send” active low 
output by inhibiting the Transmitter Data Register Empty status bit (TDRE). 


(5) RTS REQUEST*TO‘SEND-The Request-to-Send output enables the MPU to control a peripheral 

or modem via the data bus. The active state is low. The Request-to-Send output is controlled 
by the contents of the ACIA control register. 


(23) DCD DATA CARRIER DETECTED-This high impedance TTL compatible input provides 

automatic control of the receiving end of a communications link by means of the modem 
“Data-Carricr-Detect” or “Rec^eived-Line-Signal Detect” ourtpuf. The DCD input inhibits and 
initializes the receiver section of the ACIA when high. A low to high transition of the Data 
Carrier Detect initiates an interrupt to the MPU to indidate the occurrence of a loss of carrier 
when the Receiver Interrupt Enable (RIE) is set. 


(12) 

Vcc 

+5 volts ±5% 


■ (I) 

GND 

GROUND 
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S6860 

0-600 BPS 
DIGITAL MODEM 


A^I 


AMERICAN MICROSYSTEMS, INC 



AUTO 

ANSWER/ 

DISCONNECT 

LOGIC 






.100 (NOM) 


.600 (NOM) - 

16° MAX 


L _ _L! I! 

ST ESO ELS ESS 


BLOCK DIAGRAM 


PIN/PACKAGE CONFIGURATION 




FEATURES 


• . 

Full or half duplex operation 

• 

TTL compatible terminal interfaces 

• 

Originate and answer mode 

• 

Crystal/External reference control 

• 

Auto answer and disconnect 

• 

Compatible functions for 100 series data sets and 

• 

Modem self test 


1001 A/B data couplers 


I 


FUNCTIONAL DESCRIPTION 

The S6860 is a 0-600 bps Digital Modem circuit designed 
to be integrated into a wide range of equipment utilizing serial 
data communications. 

The modem provides the necessary modulation, demod- 
ulation and supervisory control functions to implement a serial 
data communications link, over a voice grade channel, utilizing 
frequency shift keying (FSK) a bit r^tes up to 600 bps. The 
S6860 can be implemented into a wide range of data handling 

ABSOLUTE MAXIMUM RATINGS 


systems, including stand alone modems, data storage devices, 
remote data communication terminals and I/O interfaces for 
minicomputers. 

N-channel silicon gate technology permits the S6860 to 
operate using a single voltage supply and be fully TTL 
compatible. 

The modem is compatible with the S6800 microcomputer 
family, interfacing directly with the Asynchronous Communi- 
cations Interface Adapter (ACIA) to provide low-speed data 
communications capability. 


Supply Voltage 

- 0.3 to +7.0V 

Operating Temperature Range T^ 

0to70°C 

Input Voltage Vjj^ 

-0.3 to+7.0V 

Storage Temperature Range 

-50tol50°C 



This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields, however, 
it is advised that normal precautions be taken to avoid application of any voltage higher than maximum rated voltages 
to this high-impedance circuit. 
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S6860 

DIGITAL MODEM 


DC (STATIC) CHARACTERISTICS 

(Vcc = 5.0V ± 5%, T^ = 25°C unless otherwise noted.) 


SYMBOL 

CHARACTERISTIC 

MIN 

TYP 

MAX 

UNIT 

ViH 

Input High Voltage, All inputs Except Crystal 

2.0 


Vcc 

Vdc 

ViL 

Input Low Voltage, All inputs Except Crystal 

-0.3 


0.8^ 

Vdc 

VjN 

Crystal Input Voltage (Crystal Input Driven from an 

1.5 

- 

2.0 

Vp 


External Reference, Input Coupling Capacitor = 200 pF, 






Duty Cycle = 50 ± 5%) 





•in 

Input Current 




mAdc 


(Vjj^j = GND) All Inputs Except RXCAR.TXDATA, 






Tb, TST, RI , SH 

— 

— 

-0.2 



RI,SH Inputs 

- 

- 

-1.6 


^IL 

Input Leakage Current (Vjj^ = 0 to 5.0 Vdc) 


. - 

1. 

MAdc 

'^OHl 

Output High Voltage, All Outputs Except ANPH 


\ 




andTXCAR 

2.4 

- 

^CC 

Vdc 


(lOHi “ "0^04 mAdc, Load A) 

, 




^OLl 

Output Low Voltage, All Outputs Except ANPH 






andTXCAR 

-0.3 

^ - 

0.4 

Vdc , 


(Iqj^I =1.6 mAdc, Load A) 





•0H2 

Output High Current, ANPH (Vqj ^2 ~ 0.8 Vdc, Load B) 

0.3 


- 

mAdc 

'^OL2 

Output Low Voltage, ANPH (Iq|^ 2 ) “ 0, Load B) 

-0.3 

^ . i 

' 

1 

0.3 

Vdc 

•^IN 

Input Capacitance (f= 0.1 MHz) 


■ 5. 

- 

' PF 

^OUT 

Output Capacitance (f = 0.1 MHz) 

- 

10 

- 

pF 


Transmit Carrier Output Voltage (Load C) 

0.20 

0.35 

0.50 

V(RMS) 


Transmit Carrier Output 2nd Harmonic (Load C) 

-25 

-32 

- 

dB 

•dd 

V(.^ Supply Current (All Inputs at GND & All Outputs Open) 


J 30 

65 

mAdc 


AC (DYNAMIC) CHARACTERISTICS 

(Loading is as shown in Figure 1 unless otherwise noted.) 


SYMBOL 

CHARACTERISTIC 

MIN 

TYP 

MAX 

UNIT 

tr \ 

Input Transition Times, All Inputs Except Crystal 

— ' ; 

— 

!.♦ 

MS 

tf 

(Operating in the Crystal Inpiit Mode; from 10% to 90% Points) 

- 

- ' 

1.* 


•r 

Input Transitioil Times, Crystal Input , 

- 

- 


ns 

•f 

(Operating in External Input Reference Mode) 

- 


miQiiiii 



Output Transition Times, All Outputs Except TXCAR 

- 

- 

5. 

MS 

tf 

(From 10% to 90% Points) 

- 


5. 



♦Maximum Input Transition Times are <0.1 x Pulse Width or the specified maximum of 1.0 ms, whichever is smaller. 
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S6860 

DIGITAL MODEM 




< 


FIGURE 1 TEST LOADING 


LOAD A - TTL OUTPUT LOAD FOR RECEIVE BREAK, DIGitAL CARRIER, MODE, 
CLEAR TO SEND, AND RECEIVE DATA OUTPUTS 


LOADC - TRANSMIT CARRIER LOAD 


LOAD 8 - ANSWER PHONE LOAD 



Cj = 20 pF = TOTAL PARASITIC CAPACITANCE, WHICH INCLUDES 
PROBE, WIRING, AND LOAD CAPACITANCES, 

R1 IS ADJUSTED FOR I, = 1.6 mA AT V, = 0.4 V WHEN OUTPUT 
NODE IS DISCONNECTED. 


MODEM/TERMINAL INTERFACE 


PIN 

(2) 

LABEL 

TXDATA 

FUNCTION 

Transmit Data *- Serial data transferred to the modem via the ACIA for transmitting to the receiving 
terminal. 

(8) 

TXBRK 

Transmit Break - Used to signal the remote modem to stop transmitting data. 

A Transmit Break (low) greater than 34 ms forces the modem to send a continuous space signal for 

233 ms. Transmit Break must be initiated only after CTS has been established. This is a negative edge 
sense input. Prior to initiating TXBRK this input must be held high for a minimum of 34 ms. 

(24) 

RXDATA 

Receive Data — The data resulting from demodulating the Receive Carrier signal. A high level is a mark. 

(3) 

RXBRK 

Receive Break - Upon receipt of a continuous 150 ms space, the modem automatically clamps the 

Receive Break output high. This output is also clamped high until Clear-to-Send is established. 

(9) 

BRKR 

Break Release - The Receive Break output (clamp high condition) can be removed by holding the 

Break Release signal low (or at least 20 ms after receiving a minimum 150 ms space signal. 

. (20) 

dTr 

Data Terminal Ready -- Enables the modem function when low. When DTR is held high for 34 ms 
minimum, a disconnect is initiated and will occur 3 sec. later. 

(23) 

CTS 

Qear-to-Send - A low on the CTS output indicates the Transmit Data input has been undamped from 
a steady Mark, thus allowing data transmission. 

(16) 

ST 

Self Test — With this input at a low level, the demodulator's switched to the modulator frequency 


and demodulates the transmitted FSK signal. Channel establishment, which occurred during the initial 
handshake, is not lost during self test. The Mode Control output changes state during Self Test, 
permitting the receive filters to pass thte local Transmit Carrier. 


sf 

SH 

Ri 

MODE 

II 

L 

11 

n 

11 

H 

L 

L 

L 

L 

Ii 

' L 

L 

ii 

L 

II 


(18) 

TST 

Test Clock - A high input signal decreases the modem test time. This input must be low for normal 
operation. 

(11) 

FO 

Frequency Output - A test signal is output to decrease modem test time. The signal is a square wave 
at the transmit frequency. 
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S6860 

DIGITAL MODEM 


EXTERNAL MODEM INTERFACE 


PIN 

LABEL 

FUNCTION 

(12) 

'^cc 

+ 5 Volts ±5% ' . " 

V (1) 

GND 

Ground 

(22) 

E^ 

Enable Space Disconnect — When ESD is strapped low and DTR is pulsed to initiate a disconnect, the 
modem transmits a space for either 3 s or until a loss of threshold is detected, whichever occurs first. 

If ESD is strapped high, data instead of a space is transmitted. A disconnect occurs at the end of 3 s. 

(5) 

ELS 

Enable Long Space Disconnect — A strapping option which, when low, will automatically hang up the 
phone upon receipt of a continuous space for 1.5 s. 

(6) 

E^ 

Enable Short Space Disconnect — A strapping option which, when low, will automatically hang up 
the phone upon receipt of a continuous space for 0.3 s. ESS and ELS must not be simultaneously 
strapped low. \ 

(13) 

XTAL 

Crystal — A 1.0 MHz crystal is required to use the on-chip oscillator. A 1.0 MHz square wave can 
also be applied to this pin to satisfy the clock requirements. Crystal parame teres are as follows: 


Mode: 

Parallel 

Frequency: 

Series Resistance: 

Shunt Capacitance: 
Temperature: 

Test Level: 

Load Capacitance: 

1.0 MHz ±0.1% “ 
750 ohms max 

7.0 pF max 

0-70®C 

1.0 mW 

13 pF 


When using the 1.0 MHz crystal, external parasitic capacitance, including crystal shunt capacitance, 
mUst.be <9 pF at the crystal input. 

(14) RXRATE Receive Data Rate - The demodulator has been optimized for signal- to-noise performance at 300 bps 

and 600 bps. The Receive Data Rate input must be low for 0-600 bps and should be high for.b-300 bps. 


MODEM/DATA COUPLER INTERFACE 

PIN LABEL FUNCTION 


(15) MODE Mode — Indicates the Originate (high) or Answer (low) status of the modem. This output changes 

when a Self Test (ST ) signal is applied. ' , 

(19) RI Ring Indicator - The modem function will recognize the receipt of a call from the CBT if at least 

20 cycles of the 20 - 47 Hz ringing signal (low level > 50% of the duty cycle) are present. The CBS 
RI signal must be level-converted to TTL according to the EIA R:^-232 specification before inter- 
. : facing it with the modem function. The receipt of a call from the CBS is recognized if the Rl signal 

is present for at least 51 ms. This input is held high except during ringing. A RI signal automatically 
i places the modem function in the Answer Mode. 

(21) SH switch Hook -r Interfaces directly with the CBT type Data Coupler and via the EIA RS-232 level 

conversion for the CBS type. An SH signal automatically places the modem function in the Originate 
■ ■ Mode. ^ ^ \ 

SH is low during origination of a call. The modem will automatically hang up 17 s after releasing SH 
if the handshaking routine has not been accomplished. 
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S6860 

DIGITAL MODEM 


Aiil 


MODEM/DATA COUPLER INTERFACE (Continued) 

PIN LABEL FUNCTION 

(4) ANPH Answer Phoiie — Upon receipt of Ring Indicator or Switch Hook signal and Data Terminal Ready, the 

Answer Phone output goes high ([SH + RI] • DTR). This signal drives the base of a transistor which 
activates the Off Hook and Data Transmission control lines in the data coupler. Upon call completion, 
the Answer Phone signal returns to a low level. 

(7) TD Threshold Detect — This input is derived from an external threshold detector. If the signal level is 

^ sufficient, the TD input must be low for 20 ns at least once every 32 ms to maintain normal opera- 

tion. An insufficient signal level indicates the absence of the Receive Carrier; an absence for less than 
32 ms will not cause channel establishment to be lost; however, data during this interval will be 
invalid. 

If the signal is present and the level is acceptable at all times, then the threshold input can be low 
permanently. 

Loss of threshold for 51 ms or longer results in a loss of Cler-to-Send. The Transmit Carrier of the 
originate modem is clamped off and a constant Mark is transmitted from the answer modem. 

(17) RXCAR Receive Carrier — The FSK input to the demodulators. The local Transmit Carrier must be balanced 

or filtered out prior to this input, leaving only the Receive Carrier in the signal. The Receive Carrier 
must also be hard limited. Any half cycle period greater than or equal to 429 ± 1.0 jUs for the low 
band or 235 ± 1.0 ms for the high band is detected as a space. 

(10) TXCAR Transmit Carrier — A digitally synthesized sine wave derived from a 1.0 MHz crystal reference (see 

Figure 2). Frequency characteristics are given in the following table. 


MODE 

DATA 

FREQUENCY 

TOLERANCE* 

Originate 

Mark 

1270 Hz 

-0.15 Hz 

Originate 

Space 

1070 Hz 

- 0.09 Hz 

Answer 

Mark 

2225 Hz 

-0.31Hz 

Answer 

Space 

2025 Hz 

-0.71 Hz 


*The reference frequency tolerance is not included. 


The proper output frequency is transmitted within 3.0 ns following a data bit change with no more 
than 2.0 ms phase discontinuity. The typical output level is 0.35 V (RMS) into a lOOK-ohm load 
impedance. 

The second harmonic is typically 32 dB below the fundamental (see Figure 3). 




FIGURE 2 TRANSMIT CARRIER 
SINE WAVE 


FIGURE 3 TRANSMIT CARRIER 

FREQUENCY SPECTRUM 
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BLOCK DIAGRAM 


GND — 

10 

40 

-- NDB 2 

vcc 

2 

39 

— ndb'i 

NPB — 

3 

38 

— TD^ 

POE -- 

4 

37 

— RCP 

c§ — 

5 

36 

— TCP 

TSO — 

6 

35 

— RDE 

FCT 

7 . 

34 

— SWE 

SCR ■— 

8 

33 

— RDo 

TBMT — 

9 

32 

— RDi 

RPE — 

10 

S2350 31 

— RD 2 

ROR — 

11 

.30 

~ RD 3 

RDA — 

12 

29 

“ RD 4 

RR — 

13 

28 

— RD 5 

RESET — 

14 

27 

— RDg 

bo — 

15 

26 

— RD 7 

Di - 

16 

25 

— RSI 

□2 — 

17 

24 

— TFS 

D 3 - 

18 

23 

— ^ 

D 4 - 

1.9 

22 

- Dy 

D 5 - 

20 

21 

-be 



PIN/PACKAGE CONFIGURATION 


FEATURES 


• 500 KHz Data Rates 

• Internal Sync Detection 

• Fill Character Register 

• Double Buffered Input/Output 

• Bus Oriented Outputs 


• 5-8 Bit Characters 

• Odd/Even or No Pauty 

• Error Status Flags 

• Single Power Supply (+5v) 

• Input/Output TTL Compatible 


FUNCTIONAL DESCRIPTION 

The S2350 Universal Synchronous Receiver Transmitter 
(USRT) is a single chip MOS/LSI device that totally replaces 
the serial to parallel and parallel to serial conversion logic 
required to interface a word parallel controller or data terminal 
to a bit-serial, synchronous communication network. 

The USRT consists of separate receiver and transmitter 
sections with independent clocks, data lines and status. 
Common with the transmitter and receiver are Word length and 
parity mode. Data is transmitted and received in a'NRZ format 
at a rate equal to the respective input clock frequency. 

Data messages are transmitted as a contiguous character 
stream, bit synchronous with respect to a clock and character 
synchronous with respect to framing or “sync” characters 
initializing each message. The USRT receiver compares the 
contents of the internar Receiver Sync Register with the in- 
coming data stream in a bit transparent mode. When a compare 
is made, the receiver becomes character synchronous for- 
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matting a 5, 6, 7, or 8 bit character for output each character 
time. The receiver has an output buffer register allowing a full 
character time to transfer the data out. The receiver status 
outputs indicate received data. available (RDA), receiver over- 
run (ROR), receive parity error (RPE) and sync character 
received (SCR). Status bits are available on individual output 
lilies and can also be multiplexed onto the output data lines 
for bus organized systems. The data lines have tri-state 
outputs. 

The USRT transmitter outputs 5, 6, 7, or 8 bit charac- 
ters with correct parity at the transmitter serial output (TSO). 
The transmitter is buffered to allow a full character time to 
respond to a transmitter buffer empty (TBMT) request for 
data. Data is transmitted in a NRZ format changing on the 
positive transition of the transmitter clock (TCP). The char- 
acter in the transmitter fill register is inserted into the data 
message if a data character is not loaded into the transmitter 
after a TBMT request. 
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TYPICAL APPLICATIONS 


• Computer Peripherals 

• Communication Concentrators 

• Integrated Modems 


High Speed Terminals 
Time Division Multiplexing 
Industrial Data Transmission 


ABSOLUTE MAXIMUM RATINGS 


Ambient temperature under bias 

0°C to + 70°C 

Storage temperature 

-65°C to+150^C 

Positive voltage on any pin with respect to GROUND 

+7 volt 

Negative voltage on any pin with respect to GROUND 

-0.5 volt 

Power dissipation 

0.75 watt 


DC (STATIC) CHARACTERISTICS* 

^CC “ ±5V ±5%, T^ = 25°C unless otherwise noted. 


Symbol 

Parameter 

Min. 

Max. 

Unit 

Condition 

ViH 

Input High Voltage 


VcC- 

Volt 


ViL 

Input Low Voltage 

-0.5 

+0.8 

Volt 


IlL 

Input Leakage Current 


10 

/ia 

ViN = oto Vcc 

Volts 

VOH 

Output High Voltage 

2.4 


Volts ' 

lOH = ->00/^a 

VoL 

Output Low Voltage 


+0.4 

Volts 

iQL = 1 -^ma 

Qk 

Input Capacitance 


10 

pf 

) V|K = 0Vott 

COUT 

Output Capacitance 


12 

Pf 

/ f= 1.0 MHZ 

•cc 

Vcc Supply Current 


100 

ma 

No Load 


♦Electrical characteristics included in this advanced product description are objective specifications and may be subject to change. 

AC (DYNAMIC) CHARACTERISTICS 

Vcc = +5V ±5%, T^ = 25°C unless otherwise noted. 


Symbol 

Parameter 

Min. 

Max. 

Unit 

Condition 

TCP, RCP 

Clock Frequency 

DC 

500 

KHz 



Input Pulse Widths 


ptcp 

Transmit Clock 

900 


nsec 

CL=20pf 

prcp 

Receive Clock 

900 


nsec 

ITTL Load 

Prst 

Reset 

500 


nsec 


Pros 

Transmit Data Strobe 

200 


nsec 


ptfs 

Transmit Fill Strobe 

200 


nsec 


prss 

Receive Sync Strobe 

200 


nsec 


Pcs 

Control Strobe 

200 


nsec 


Prde 

Receive Data Enable 

400 


nsec 

Note 1 

PSWE 

Status Word Enable 

400 


nsec 

Note 1 

prr 

Receiver Restart 

500 


nsec 
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USRT 


AC (DYNAMIC) CHARACTERISTICS (CONT’D) 
SWITCHING CHARACTERISTICS 


TtsO 

Delay, TCP Clock to Serial Data Out 



nsec 


TtbMT 

Delay, TCP Clock to TBMT Output 


1.4 

jusec 


Ttbmt 

Delay, TDS to TBMT^ . 


700 

nsec 


TstS 

Delay, SWE to Status Reset 


700 

nsec 


trdo 

Delay, SWE^ RDE to Data Outputs 


400 

nsec 

itTLLoad 

ThRDO 

Hold Tinte SWE, RDE to Off State 


400 

nsec 

Cl=^ llOpf 

TdtS 

DataSet Up Time f^)fF§,RSS,CS / 



nsec 


TdTH 

Data Hold Time TDS 

700 


nsec 


TdTI 

Data Hold Time TFS, RSS 

200 


nsec 


TcNS 

Control Set Up Time NDBl , NDB2, NPB, Poe 

0 


nsec 


TcNH 

Control Hold Time NDB 1 , NDB2, NPB, POE 

200 


nsec 


Trda 

Delay RDE to RDA Output 

700 


nsec 



NOTE 1 ; Required to reset status and flags. 
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USRT 


MPU/ACIA INTERFACE (CONT’D) 


Pin 

Label 

GND 

Function 

Ground . 

(2) 

''cc 

. j +5 VOLTS ±5% ' ^ ^ . 

(14) 

RESET 

MASTER RESET A VjH initializes both the receiver and transmitter. The Transmitter 

Shift Register is set to output a character of all logic I’s. FCT is feset to Vql ^^d TBMT set 
to VoH indicating the Transmitter Holding Register is empty. 

The receiver status is initialized to a Vql RPE, SCR, and RDA. The sync character 

detect logic is inhibited until a RR pulse is received. 

(15) 

DO 

DATA INPUTS Data on the eight data lines are loaded into the Transmitter Holding Register 

(16) 

Di 

by TDS, the Transmitter Fill Register by TFS, and the Receiver Sync Register by RSS. The 

(17) 

D2 

character is right justified with the LSB at DO. For word lengths less than 8 bits, the unused 

(18) 

D3 

inputs are ignored. Data transmission is LSB first. 

(1-9) 

D4 


(20) 

D5 


(21) 

D6 


(22) 

D7 


> (38) 

Tbs 

TRANSMIT DATA STROBE A Vil loads data on D0-D7 into the Transmitter Holding 

Register and resets TBMT to a VqL- 

(24) 

TFS 

TRAMSMIT FILL STROBE A Yil loads data on D0-D7 into the Transmitter Fill Register. 

The character in the Transmitter Fill Register is transmitted whenever a new character is not 
loaded in the allotted time. . 

(23) 

RSS 

RECEIVER SYNC STROBE A Vjl loads data on D0-D7 into the Receiver Sync Register. 

SCR is set ta Vqh when^jver data in the Receiver Shift Register compares with the character 
in the Receiver Sync Register. 

(9) 

TBMT 

TRANSMIT BUFFER EMPTY A VqH indicates the data in the Transmitter Holding 

Register has been transferred to the Transmitter Shift Register and new data may be loaded. 

TBMT is reset to Vql by a V|l on TDS. A Vjp| on RESET sets TBMT to a Vqj^. 

TBMT is also multiplexed onto the RD7 output (26) when SWE is at Vjl and RDE is at 

ViH ^ 

(6) 

TSO 

TRANSMITTER SERIAL OUTPUT Data entered on D0-D7 are transmitted serially, least 
significant bit first, on TSO at a rate eiqual to the Transmit Clock frequency, TCP. Source of 
the data tp the transmitter shift register is the Transmitter Holding Register or Transmitter 

Fill Register. ^ ' 

' ' (36) ■ 

TCP 

TRANSMIT CLOCK Data is transmitted on TSO at the frequency of the TCP input in a 

NRZ format. A new data bit is started on each negative to positive transition (Vjl to Vjh) 
of TCP. 

(26) 

RD7 

RECEIVED DATA OUTPUTS RDO-RD7 contain data from the Receiver Output Register 

(27)' 

RD6 

or selective status conditions .depending on the state of SWE and RDE per the; following ^ 

(28) 

RD5 

table: 

(29) 

RD4 


(3P) 

RD3 


(31) 

j RD2 


(32) 

/ 

RDl 

' ' ' ' ■ ! 

( 
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MPU/ACIA INTERFACE (CONT’D) 
Pin Label 

(33) RDO 


Function 


(34) 

(35) 

(33) 

(32) 

(31) 

(30) 

(39) 

(28) 

(27) 

(26) 

SWE 

RDE 

RDO 

RDl 

RD2 

RD3 

RD4 

RD5 

RD6 

RD7 

VlL 

Vie 

X 

X 

X 

X 

X 

X 

X 

X 

V|L 

Vih 

RDA 

ROR 

RPE 

SCR 

Vql 

VoL 

FCT 

TBMT 

Vih 

Vie 

DBO 

DBl 

DB2 

DB3 

DB4 

DBS 

DB6 

DB7 

Vih 

Vih 

X 

X 

X 

X 

X 

X 

X 

X 


X Output is in the OFF or Tri-State condition 
DBO LSB of Receiver Output Register 
DB7 MSB of Receiver Output Register 

The two unused outputs are held at Vql in the output status conditit)n. 


(35) 

RDE 

RECEIVE DATA ENABLE A V|l enables the data in the Receiver Output Register onto 
the output data fines RD0-RD7. The trailing edge (V|l to V|h transition) of RDE resets 

RDA to the Vql condition. 

(7) 

FCT 

FILL CHARACTER TRANSMITTED A VqH on FCT indicates data from the Transmitter 

Fill Register has been transferred to the Transmitter Shift Register. 

FCT is reset to Vql when data is transferred from the Transmitter Holding Register to the ^ 

Transmitter Shift Register, or on the trailing edge (Vil ^o V|H) of the SWE puls6, or when 

RESET is V[H. 

FCT is multiplexed onto the RD6 output (27) when SWE is at V|l and RDE is at V|h. 

(25) 

RSI 

RECEIVER SERIAL INPUT Serial data is clocked into the Receiver Shift Register, least 
significant bit first, on RSI at a rate equal to the Receive Clock frequency RCP. 

(37) 

RCP 

RECEIVE CLOCK Data is transferred from RSI input to the Receiver Shift Register at the 
frequency of the RCP input. Each data bit is entered on the positive to negative transition 
(ViH to Vil) of RCP. 

(12) 

RDA 

RECEIVED DATA AVAILABLE A VqH indicates a character has been transferred from 
the Receiver Shift Register to the Receiver Output Register. 

RDA is reset to Vql ^he trailing edge (Vil 1^ ^IH transition) of RDE, by a Vil 
or a Vih on RESET. 

RDA is multiplexed onto the RDO output (33) when SWE is Vil 1^13E is Vih- 

(8) 

SCR 

SYNC CHARACTER RECEIVED A Vqh indicates the data in the Receiver Shift Register 


is identical to the data in the Receiver Sync Register. 

SCR is reset to a Vql when the character in the Receiver Shift Register does not compare 
to the Receiver Sync Register, on the trailing edge (Vil to Vih transition) of SWE, by a Vil 
on RR or a Vih t>n RESET. 

SCR is multiplexed onto the RD3 output (30) when SWE is a V|l and RDE is Yih- 


< 


950 


© 1C MASTER 1977 




S2350 

USRT 


MPU/AGIA INTERFACE (CONT’D) 

Pin Label Function 

(34) SWE STATUS WORD ENABLE A VjL enables the internal status conditions onto the output 

data lines RD0 -RD7. ' 

The trailing edge of SWE pulse resets FCT, ROR, RPE, and SCR to VqL- 

(II) ROR RECEIVER OVERRUN A Vqh indicates data has been transferred from the Receiver 

Shift Register to the Receiver Output Register when RDA was still set to'VoH* The last data 
in the Output Register is lost. 

ROR is reset by the trailing edge (Vjl t6 Vjpj) of SWE, a Vjj^ on 1^, a Vj^ on RESET or 
^^OL^^^OH transition of RDA. 

ROR is multiplexed onto the RDI output (32) when SWE is V|l and RDE is Vjp^. 

(10) RPE RECEIVER PARITY ERROR A VoH indicates the accumulated parity on the received 

character transferred to the Output Register does not agree with the parity selected by POE. 
RPE is reset with the next received character with correct parity, the trailing edge (VjE to 
ViH) of SWE, a ViL on M or a ViH on RESET. 

RPE is multiplexed onto the RD2 output (31 ) when SWE is Vil and RDE is V)H- 

(13) RR RECEIVER RESTART A Vj^ resets the receiver section by clearing the status RDA, SCR, 

ROR, and RPE to VqL- The trailing edge of RR (V|L to Vlpj) also puts the receiver in a bit 
transparent mode to search for a comparison, each bit time, between the contents of the 
Receiver Shift Register dnd the Receiver Sync Register. The number of data bits per 
character for the comparison is set by NDBI and NDB2. After a compare is made SCR is set 
to VqH^ the sync character is transferred to the Receiver Output Register, and the receiver 
enters a word synchronous mode framing an input character each word lime. 

NOTE: Parity is not checked on the first sync character but is enabled for every succeeding 
character. 

(39) NDBI NUMBER DATA BITS The number of Data Bits per character are determined by NDBI 

and NDB2. The number of data bits does not include the parity bit. 


NDB2 ' 

NDBI 

CHARACTER LENGTH 

VlL 

VlL 

' 5 Bits 

ViL 

VlH 

6 Bits 

VlH 

V,L 

7 Bits 

VlH 

VIH 

8 Bits 


For character lengths less than 8 bits, unusCd inputs are ignored and unused outputs are held 
VoL- Data is always riglit justified with DO and RDO being the least significant bits. 


(^) 

NPB 

NO PARITY BIT A Vjh eliminates generation of a parity bit in the transmitter and 
cfiecking of parity in the receiver. With parity disabled, the RPE status bit is held at VqL- 

(4) 

POE 

PARITY ODD/EVEN A VjH directs both the transmitter and receiver to operate with even 
parity. A VjL forces odd parity operation. NPB must be VIL for parity to be enabled. ' 

(5) 

CS 

CONTROL STROBE A Vil loads the control inputs NDBI , NDB2, POE, and NPB into the 


Control Register. For static operation, CS can be tied directly to ground. 

i ' , , 
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MICROPROCESSOR 


S5204A 

512X8 BIT 
ERASABLE AND 

ELECTRICALLY REPROGRAMMABLE 
READ ONLY MEMORY 


AMERICAN MICROSYSTEMS, INC 


ADVANCED PRODUCT DESCRIPTION 


Vcc GND Vqg 



BLOCK DIAGRAM 



FEATURES 


• On-Board Programmability 

• Fast Access Time - 750 ns Max. 

• High Speed Programming - Less than 1 Minute for 

all 4096 Bits 

• Programmed with R/W, CS and Vpf^QQ Pins 

• Completely TTL Compatible - Excluding the 

''prog Pi" 


Ultraviolet Light Erasable Less tlian 10 Minutes 
Static Operation - No Clocks Required 
Three-State Data I/O 
Standard Power Supplies +5V and -I2V 
Mature P-Chan Process 


2 FUNCTIONAL DESCRIPTION 

< 

The S5204A is a high speed, static, 512x8 bit, erasable and 
electrically programmable read only memory designed for use 
in bus-organized systems. Both input and output are TTL com- 


patable during both read and write modes. Packaged in a 24 
pin hermetically sealed dual in-line package the bit pattern can 
be erased by exposing the chip to an ultra-violet light source 
through the transparent lid, after which a new pattern can be 
written. 


TYPICAL APPLICATIONS 

• ROM Program Debugging 

• Code Translation 

• Microprogramming 

• Look-up Tables 


• Random Logic Replacement 

• Programmable Waveforms 

• Character Generation 

• Electronic Keyboards 
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FairchilcTs F8 



has everything under control 


• CPU, I/O and memory specifically tailored to con- 
trol applications; 

• 2-chip minimum configuration for lowest cost; 

• Full line of software support insures minimal 
development time and trouble; 

• Epoxy encapsulated packaging insures reliability; 

• Systems can be modularly expanded to meet 
changing control requirements. 

F8 Buiidintgi Blocks: The F8 is a family of LSI inte- 
grated circuits with a carefully planned architecture 
to minimize system cost through minimum chip 
count. The family consists of a central processing 
unit, program storage units, memory interfaces and 
peripheral I/O control devices. 

Lowest Cost by Lowest Chip Count: The F8 

has the lowest circuit count regardless of memory 
requirements— the 3850 contains 64 bytes of RAM 
on-chip; with the 3851 you get an additional 1 K x 8 of 
ROM; with the 3856 an additional 2K. For more com- 
plex control applications, consider s system compris- 
ing a 3850 cpu and a 3857 program storage unit— 2K 
of ROM plus the ability to interface with up to 65K of 
memory storage— RAM, ROM or PROM. 


In any configuration, a two-chip F8 system can 
replace the hundreds of TTL packages and discrete 
components required for applications already under 
electronic control, and can easily be used to effec- 
tively replace existing electromechanical control 
configuratioris. 

Lower Manufacturing Costs: The reduced-cir- 
cuits implementation of the F8 means fewer parts to 
procure, test and assemble. It also means you need 
less board space. The result— lower costs from pur- 
chasing through manufacturing. 

More Reliable Systems: Reliability is directly 
related to parts count and the number of intercon- 
nects. The F8’s unique architecture keeps both down 
to a minimum. , 

Shorter Design Cycles: The F8 Formuiator 
Development System makes the most of your engi- 
neering and development time. |t allows you to effi- 
ciently develop your hardware and software. This 
means your new products can get to the market 
faster. 





® IC MASTER 1977 


THE F8 2 CHIP MICROPROCESSOR SPECTRUM 


953 



Fairchild 


















Fairchild 



3850 Central 
Processing Unit 


16 
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CLOCK i 
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£f 

WRITE 


I/O 
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I/O 
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1 
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SCRATCHPAD 
V RAM 
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RESET 


INTERRUPT 
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LOGIC 


5 

CONTROL 

LINES 


EXT RES 


8-BIT 

’ DATA BUS 


-OGND 
-O -I-5V 
-O, +12V 

“I NT REQ 


- ^INTERRUPT 
CONTROL BIT 


Fairchild’s F8 Central Processing Unit (GPU) 
contains all of the functions of an ordinary 
central processor and adds some time and 
money saving features uniquely its own. For 
instance, the 64 bytes of scratchpad RAM 
memory already included on the F8 CPU 
eliminate the need for external RAM circuits 
in many applications. Clock and power-on- 
reset circuitry, normally requiring additional 
integrated circuit packages, are included on- 
chip. Fairchild’s CPU also contains 16 bits 
of fully bidirectional input and output lines 
intef'nally latched (for storing output data) 
and capable of driving a standard TTL load. 


3850 CPU BLOCK DIAGRAM 



3851 Program 
Storage Unit 
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3851 PSU BLOCK DIAGRAM 
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It is important to note that Fairchild’s Pro- 
gram Storage Unit (PSU) is not just a conven- 
tional Read Only Memory. In addition to con- 
taining 1024 bytes of mask programmable 
ROM for program and constant storage, the 
F8 PSU includes the addressing logic for 
memory referencing, a Program Counter, an 
Indirect Address Register (the Data Counter) 
and a Stack Register. A complete vectored 
interrupt level, including an external interrupt 
line to alert the central processor, is pro- 
vided. All of the logic necessary to request, 
acknowledge and reset the interrupt is on the 
F8 PSU. The 8-bit Programmable Timer is 
especially useful for generating real time 
delays. The PSU has an additional 16 bits of 
TTL comp/atible, bidirectional, fully latched 
I/O lines. 

Systems requiring more program storage 
may be expanded by adding more PSU cir- 
cuits. For example, one F8 CPU and three F8 
PSUs will produce a microprocessor system 
complete with 64 bytes of RAM, 3072 bytes 
of ROM, 64 I/O bits, three interrupt levels, and 
three programmable timers. This complete 
system will require only four 1C packages. 
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3856 Program 
Storage Unit 


DBDR— DATA BUS DRIVER 
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3856 PSU BLOCK DIAGRAM 


3857 Program 
Storage Unit/ 
Memory interface 


Both the 3856 and 3857 contain not only 2048 
X 8 bytes (16K bits) of Read Only Memory for 
program and permanent data storage, but 
also memory addressing logic, timer and in- 
terrupt functions, and pulse-width measure- 
ment capability. 

The on-chip logic contains four 16-bit ad- 
dress registers (two program counters, PCO 
and PCI, and two Data Counters, DCO and 
DC1). 

The timer is a pre-settable 8-bit binary 
counter which can be started and stopped by 
Input-pin level transitions or progratri control. 
The count rate is selectable under program 
control (1, 4, 8 or 32 ^^s, offering either up to 
1 /us tifning accuracy or up to 8 ms time-out 
period). The state of the counter can be read 
back into the CPU, which allows accurate 
pulse width measurement. Both timer and ex- 
ternal interrupt can be enabled simulta- 
neously. 

The 3856 and 3857 differ in the utilization of 
their I/O pins. The 3856 PSU contains two 
8-bit bidirectional I/O ports (equivalent to the 
3851) plus a strobe output which is active 
whenever its associated port is being used. 
The strobe output can be used for handshak- 
ing control of peripheral logic. The 3857 PSU 
has no I/O ports, but provides 16 address 
lines and two control signals to drive external 
memory (RAM, ROM or PROM). 
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3852/3853 
Memory Interface 
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The Static Memory Interface (SMI) contains 
a program counter, data counter, an auxiliary 
data counter, stack register, incrementer/ 
adder, a programmable timer, and an 8-bit 
data port in addition to the 16-bit address bus 
for communication with externai mernory. 
The 3853 may be used with the CPU and 
PROM to provide an F8 system that requires 
no ROM. It may also be used in conjunction 
with the 3851 PSU circuits. 

The Dynamic Memory Interface (DMI) pro- 
vides an appropriate interface for either static 
or dynamic memory components. Dynamic 
memory refresh cycles and DMA transfers 
are performed without slowing the central 
processor. The DMI also contains a program 
counter, data counter, an auxiliary data 
counter, stack register, increment/adder, and 
an 8-bit data port in addition to the 16-bit 
address bus for communication with external 
memory. The DMI may also be used solely 
with the CPU, or in conjunction with the 3851 
PSU device. 
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3854 Direct 
Memory Access 


Fairchild’s Direct Memory Access (DMA) de- 
vice sets up a high speed data path to link F8 
memory with peripheral electronics. The F8 
DMA circuit, when working in conjunction 
with^the F8 DMI, does not require overhead 
electronics to keep track of memory ad- 
dresses, bytes transferred and handshaking 
signals. The data transfer is initiated by the 
CPU under program control. Once started, 
the DMA transfer will continue without CPU 
intervention. The CPU can sense the enable 
line of ^he DMA to determine the completion 
of a transfer. The entire DMA transfer will 
take place without halting tbe central 
processor. r 
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3861 Peripheral 

biput/Output 

Circuit 


Designed for use in F8-based systems that 
^ require the I/O capabilijties and interrupt func- 
tions of the 3851 program storage unit but 
not the ROM storage that goes with it, the 
3861 peripheral input/output circuit provides 
two 8-bit I/O ports, logic to handle an external 
interrupt, and a programmable interval timer. 
The 3861 can be combined with the 3853 to 
create a microcomputer system that requires 
no ROM. An 8-bit bi-directional data bus 
transfers data between the 3861 and the 3850 
CPU. There are five versions of the 3861 
available, each with its own set of pre- 
assigned I/O port addresses and interrupt 
vectors. 
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F8 Applications 
Spectrum 

The two-chip F8 microprocessor system has proven 
itself to be one of the mpst cost/effective alternatives 
open to control-system designers, and to meet varied 
control requirements, it is available in several two- 
chip configurations. You can connect the F8’s 3850 
CPU to the 3851 program storage unit for up to IK of 
ROM, to the 38^ program storage unit which offers 
up to 2K of 8-bit ROM, or to the 2K 3857 (2K of ROM 
plus access to up to 65K of read/write RAM memory). 
No matter which two-chip configuration you use, a 
two-chip F8 can add inexpensive,' precision control 
for: 
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• gas pumps; , 

• taxi meters; 

• digital thermometers; 

• electronic displays; 

• automotive ignition, braking and dash-board 
systems; 

• vending machines; 

• electronic scales; microwave ovens and other 

appliances; , 

• cash registers; 

• traffic signals; 

• PABX; 

• Electronic games; Speciality calculators and 
manyrnore. 

In fact there’s only ond limit to the number of places 
where the F8 can be put to use— -your imagination. 
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F8 Instruction 
Set Summary 

The F8 instruction set contains over 60 different in- 
structions which may be subdivided into 10 cate- 
gories: Accumulator, Scratchpad Register, Indirect 
Scratchpad Address Register, Memory Reference, 
Data Counter, Status Register, Program Counter, 
Branch, Interrupt Control and Input/Output instruc- 
tions. Because 55% of the F8 instructions are only 
one byte long^ programs are short and memory re- 
quirements significantly reduced. An alphabetic list- 
ing of the instructions is shown beiow. The following 
pages contain a compiete description of the F8 in- 
structions, including the cycle time. Each cycle is 2 
)ns, for a system with a 2 MHz clock frequency. 

F8 ADDRESSING MODES 

The F8 instruction set has eight modes of referenc- 
ing either I/O, CPU registers or buik memory. 

Implied Addressing 

The data for this one-byte instruction is implied by 
the actuai instruction. For example, the POP instruc- 
tion automatically implies that the content of the Pro- 
gram Counter will be set to the value contained in the 
Stack Register. 

Direct Addressing 

In these two-byte instructions, the address of the 
operand is contained in the second byte of the in- 
struction. The Direct Addressing mode is used in the 
Input/Output class of instructions. 

Shoil immediate Addressing 

Instructions whose addressing mode is Short imme- 
diate have the instruction op code as the first four 
bits and the operand as the last four bits. They are all 
one-byte instructions. 
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Long immediate Addressing 

In these two-byte instructions, the first instruction 
byte is the op code and the second byte is the 8-bit 
operand. 

Direct Register Addressing 

This mode of addressing may be used to directly 
reference the Scratchpad Registers. By including the 
register number in the one-byte instruction, 12 of the 
64 Scratchpad Registers may be referenced directly. 

indirect Register Addressing 

All 64 Scratchpad Registers may be indirectly refer- 
enced, using the Indirect Scratchpad Register in the 
CPU. This 6-bit register, which acts as a pointer to 
the scratchpad memory, may either be Incremented, 
decremented, or left unchanged while accessing the 
scratchpad register. 

Indirect Memory Addressing 

A 16-bit Indirect Address Register, the Data Counter, 
points to either data or constants in bulk memory. A 
group of one-byte instructions is provided to manipu- 
late this area of memory. These instructions imply 
that the Data Counter is pointing to the desired mem- 
ory byte. The Data Counter is self-incrementing, 
allowing for an entire data field to be scanned and 
manipulated without requiring special instructions to 
increment its content. The memory interface circuit 
contains two interchangeable data counters. 

Relative Addressing 

All F8 Branch Instructions use the relative address- 
ing mode. Whenever a branch is taken, the Program 
Counter is updated by an 8-bit relative address con- 
tained in the second byte of the instruction. A branch 
may extend 128 locations forward or 127 locations 
back. 
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F8 Microprocess^or 
Support Documentation 


F8 User’s Guide 

This book is sn in-depth description of the F8 com- 
ponents. It includes a detailed specification of each 
device including signal timing. System configura- 
tions are also discussed. 

F8 Guide to Programming 

The Guide to Programming is an introduction to ma- 
chine language aind assembly language program- 
ming for the F8 microprocessor system. 

FORMULATOR User’s Guide 

This book describes how to use the Fairchild FOR- 
MULATOR system to convert source programs, writ- 
ten in F8 assembly language, into object programs 
which can be executed by a predefined F8 micro- 
computer system. 

FORMULATOR Hardware 
Reference Manual 

This book presents an in-depth technical description 
of the F8 FORMULATOR System, its component sub- 
systems and optional capabilities available through 
subsystem module options. The technical descrip- 
tion includes general functional characteristics, 
theory of operation and detailed description of inter- 
face signals. 
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POWER REQUIREMENTS: Vdd= + 5 0V ±5%;Vgq= + 12.0 V ± 5%; Vss = 0 V;!^ to 70“C; f = 2 MHz 


PART TYPE 

SYMBOL 

PARAMETER 

TYP 

MAX 

, UNITS 

TEST CONDITIONS 
(Outputs Unloaded) 

3850 

*DD 

Vpp Current 

30 

80 

mA 

2 MHz 


‘GG 

Vgg Current 

15 

25 

mA 


3851 

*DD 

Vnn Current 

30 

70 

mA 

2 MHz 


'GG 

Vgg Current 

10 

18 

mA 


3861 

*DD 

Vqq Current 

30 

70 

mA 

2 MHz 


•GG 

Vgg Current 

10 

18 

mA 


3856 

•dd 

Vdd Current 

38 

90 

mA 

2 MHz 

3857 

'GG 

Vgg Current 

17 

31 

mA 


3852 

'dd 

Vqq Current 

35 , 

70 

mA 

2 MHz 

3853 

'GG 

Vgg Current 

13 1 

. 30 

mA 


3854 

'dd ^ 

Vqq Current 

20 

40 

mA 

2 MHz 


'GG 

Vgg Current 

15 

28 

mA 



SIGNAL ELECtRICAL SPECIFICATIONS: Vqd= + 5 .OV ±5%;Vgg= +I 2 . 0 V ±5%;Vss = 0V;TA = 0^Cto70*C;f = 2MHz 


SIGNAL NAME 
(NUMBER, TYPE) 

SOURCE OR : 

RECEIVING 

DEVICE 

Vqh 

V|H MIN 

Vql'^AX 

V|lMAX 

TEST CONDITIONS 

DATA BUS 

(8 INPUTS, OUTPUTS) 

3850 

3851 

3852/3 

3854 

3856/7 

3861 

3.9 

3.5 

0.4 

0.8 

Iqh = ~ 100 mA 
«I5l = 1.6 mA 

CONTROL BUS 
(5 OUTPUTS) 

3850 

3.9 


0.4 


'oh = “ 100 mA 

IqL= 1.6 mA 

CONTROL BUS 
(5 INPUTS) 

3851 

3852/3 

3856/7 

3861 


3.5 


0.8 


I/O PORTS 

(16 INPUTS, OUTPUTS) 
STANDARD PULL-UP 

3850 

3851 

3856 

3861 

2.9(1 TTL) 

3.9 (uri loaded) 

3.5 

0.4 

‘ 0.8 

Iqh = - 30 mA (unloaded) 

1oh=-100mA 

Iol = 2 mA 

CLOCK REFERENCE (INPUT) 

3850 


4.0 


0.8 


SYSTEM CLOCKS 

(PHI AND WRITE OUTPUTS) 

3850 

4.0 


0.4 


Iqh = - 10mA 

IOL=1-6mA 

SYSTEM CLOCKS 
(PHI AND WRITE INPUTS) 

3851 

3852/3 

3854 

3856/7 

3861 


4.0 


0.8 


RESET (INPUT) 

3850 


3.5, 


0.8 

l|L= -1.0 mA max atV||s 4 = V 3 s' 

INTERRUPT CONTROL BIT 
(OUTPUT) 

3850 

3.9 


0.4 


Iqh = “ 100 mA 
i5i_ = ioomA 

INTERRUPT REQUEST 
(INPUT) 

3850 


3.5 


0.8 


INTERRUPT REQUEST 
(OUTPUT) 

3851 

3853 

3856/7 

3861 

OPEN DRAIN 


0.4 


|qI_ = 1 mA 

EXTERNAL INTERRUPT' 

(INPUT) 

3851 

3853 

3856/7 

3861 


3.5 


1.2 


PRIORITY IN 
(INPUT) 

3851 

3853 

3856/7 

3861 


3.5 

/ 

^ 0.8 


PRIORITY OUT 
(OUTPUT) 

3851 

3856 

3861 

3.9 


0.4 


Iqh = - lOO^A 

IOL=100 A 

DBDR (OUTPUT) 

3851 

3856/7 

3861 

OPEN DRAIN 


0.4 


lQL = 2mA 

ADDRESS LINES and 

RAM WRITE 
(16 OUTPUTS) 

3852/3 

3854 

3857 

4.0 


0.4 


Iqh = - 1 mA 

IOL = 3.2 mA 

REGDR 

(INPUT/OUTPgT) 

3852/3 

3.9 

3.5 

0.4 

,0.8 

Ioh=~300hA 

IOL = 2mA 

CPU READ (OUTPUT) 

3852/3 

3.9 


0.4 



MEM IDLE, CYCLE REQ 
and CPU SLOT (OUTPUTS) 

3852 

. 3.9 


0.4 


Iqh = ~ 300 ^A 

IOL = 2mA 

MEM IDLE (INPUT) 

3854 


3.5 


0.8 


ENABLE, DIRECTION, 

TRANSFER, DMA WRITE 

SLOT, STROBE (OUTPUTS) 

3854 

3.9 


0.4 


'oh=-i?o#^a 

IOL = 2mA 

XFER REQ, PI, P2(INPUTS) 

3854 


3.5 


0.8 


LOAD REG, READ REG 
(INPUTS) 

3854 ^ 


3.5 


0.8 


I/O PORT 

OPEN DRAIN 

3851 

3856 


2.9 

0.4 

0.8 

loi_=?=2mA 

I/O PORT 

DRIVER PULL-UP 

3856 

3.75 , 


0.4 


'oh = - 1 fTiA 

Iql = 2 mA 

STROBE 

( 

3856 

3.9 


0.4 


'oh=-i;^a 

IOL = 2mA 
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The Formulator Family 


The Formulator family of development equipment 
allows users to match a development system with 
the requirements and resources at hand. Consisting 
of a complete range of products, the Formulator fam- 
ily provides the hardware and software necessary to 
DESIGN F8 Microprocessor based control circuits 
completely and efficiently. Three products head the 
Formulator family, the Formulator Mark I, Mark II, 
and Mark III. 

The Formulator Mark I 


The Formulator Mark II 

The Formulator Mark II adds a complete Software 
Operating System to the Mark I. In addition, to the 
Mark I configuration, the Mark II provides a 16K RAM 
board and the Formulator Operating System desig- 
nated FOS. FOS is designed for developing micro- 
processor based systems. In it is an editor, assem- 
bler, and debug package to allow the generation of F8 
source code and the creation and checkout of F8 
object code. 





The Formulator Mark I is a low cost hardware devel- 
opment tool. It comes with the Formulator processor 
board, card cage, and backpaneL In addition, a pe- 
ripheral cable and I/O cable kit is supplied. The Mark I 
has sufficient hardware to allow users to develop and 
debug a breadboard directly in the system. Software, 
consisting of the Fairbug Operating System, pro- 
vides the Mark I with sufficient debug, capability to 
load a program, monitor and alter memory locations, 
store a program on an external file, and generate a 
tape suitable for burning PROM memory devices. 


Fairchild 




Fairchild 



The Formulator Mark III 

The top of the line in microprodessor development 
equipment is the Formulator Mark III. In addition to 
providing standard hardware and software develop- 
ment capabilities, the Mark III adds an intelligent 
front panel. This allows an important interaction 
between hardware and software during the debug- 
ging operation— the ability to set hardware break- 
points and to select hardware initiated trace func- 
tions. The intelligent front panel also allows direct 
access to register and memory locations within the 
F8 system. In addition, the front panel performs a 
self-test operation and an initial program load. The 
Formulator Mark III is supplied, with an attractive 
cabinet and power supplies. 



Growth Packages 

The Formulator systems are upwards compatible. 
The Mark I can be expanded to become a Mark II and, 
likewise, the Mark II may be grown into a Mark III. 
This means that with a Formulator system you may 
enter the microcomputer design at a level which best 
matches the needs at hand— amount of available 
money, time, microprocessor experience- and be 
able to Increase the Formuiator’s capabilities as your 
needs grow. Two growth packages are available to 
Formulator owners. Growth Package I converts a 
Formulator Mark I into a Mark II. This package con- 
tains a 16 byte RAM module and a Formulator Mark 
II opera^ting system. Growth Package II is available for 
converting a Mark II to a Mark III. Growth II package 
includes Quad I/O module, communication module, 
console control module, I/O cable, peripheral cable 
and Formulator Mark III Operating System. Expan- 
sion does not have to occur along the Formulator 
growth path— Formulator modules are available to 
expand RAM, PROM, I/O, and communications. So 
the user can develop a system which is custom 
suited to the job at hand. 

Upwards compatibility also means that your initial 
investment is preserved. Nothing gets thrown away 
as your needs and ability grow. When you need more 
from the Formulator, you can add modules to it. Its 
ability can grow as fast as your needs grow. 
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Micro Pro 


Fully Assembled and Tested 
Microprocessor Evaluatidn and 
Development System: 


Microprocessor Board 

The Micro Pro system contains a complete working 
F8 microcomputer on a fully assembled and com- 
pletely tested PC board, a cable to Teletype hook-up, 
F8 Oser’s Guide, F8 Guide to Programming, and 
Micro Pro User’s Manual. 

On the board are IK bytes of static RAM, 32 Input/ 
Output bits— all bidirectional and TTL compatible, 
two levels of interrupts, two programmable timers, all 
the necessary control circuits, and 64 bytes of 
scratchpad RAM. 
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Built-in software 

The preprogrammed, 1K byte PSU (FAIRBUG) con- 
tains a program to save time and effort in designing, 
loading and debugging your own programs. 

With Fairbug you can display or alter memory loca- 
tions, scratchpad registers, accumulator, status reg- 
ister, program counters, data counters. You can load 
or punch formatted paper tape; punch paper tape in 
PROM format; or enter data from TTY keyboard or 
from 110 to 2400 Bagd or by program instruction. 
Fairbug has a “bootstrap loader” to assist in program 
loading. Fairbug is a series of subroutines which you 
can use separately, or as a part of a subroutine 
library. 

Features summary 

• Fully assembled 

• Completely Tested 

• 1 K bytes of RAM 

• 32 TTL compatible, bidirectional latched I/O 

• Fairbug built-in software 

• 2 Programmable Timers 

• 64 byte scratchpad 

• 2 Levels of interrupts 
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F8 Options 



PCB MODULE OPTIONS 

Note; The F8 FORMULATOR has 9 free slots. Each 
PCB option requires one Formulator slot. 

Central Processor Module 

• Power on reset. 

• 64 scratchpad registers. . 

• 2 MHz clock operation. 

• Four 8-bit I/O Ports. 

• 64K address space. 

• DMA compatible. 

• 1K Byte RAM. 

• Teletype Interface Circuit. 

• DMA compatible. 

Byte Parallel Interface Module 

• 8- or 16-bit bidirectional word parallel operation. 

• 8-bit data field control. 

• All lines high power buffered. 

• Switch setable I/O port address, peripheral identi- 
fication code, and interrupt vector address. 

• interface to line printer, high speed paper tape 
punchers and readers and a wide variety of 
programmable instruments. 

I/O Li^ht Display Board 

f 32 red LEDs indicates status of 32 I/O lines of Quad 
' I/O Module or 16 lines of Processor Module. 

Communication Module 

• 13 switch selectable BAUD rates. 

• Switch selectable I/O port address, interrupt vector, 
peripheral device identification code. 

• Selectable interface to 20 milliamp current loop, 
RS-232C or differential TTL drive receive. 

• Reader/Run Control for Auto-Reader TTY. 

Quad I/O Port Module 

• Four 8-bit I/O Ports (32 lines). 

• Switch selectable Interrupt vector addresses. 

• Switch selectable I/O port address and peripheral 
device identification code. 

• Two external interrupts. 

• Selectable interrupt priority. 

MEMORY OPTIONS 

Note: The F8 FORMULATOR has 9 free Slots. Each 

Memory Optjon requires one FORMULATOR slot. 

4K Byte SUitic RAM Module 

• Switch selectable board address. 

• Low Power— 80 ^A/bit. 

• Write protect switch ailows ROM simulation. 

16K Byte RAM Module 

• No additional refresh logic required. 

• 16Kx 8 or 32Kx 4 configuration switch or program 
selectable. 


4K Byte PROM Module 

• 16 sockets for 93446 PROMs. 

• Switch selectable memory page. 

16K Byte PROM Module 

• 32 sockets for 93448 PROMs. 

• Switch selectable memory page. 

PROM PROGRAMMER OPTIONS 

Prom Programmer 

• Software lookup table accommodates device 
programming parameters — number of words, word 
length, burn time, wait time, retry conditions, etc. 

• Burn pulse amplitude and fuse time are manually 
adjustable. 

• Can program: 93436 2704 

93446 2708 

93438 

93448 

• Handles fuseable link or ultraviolet erasable. 

• Supplied with Socket Boards for 93436 and 93438. 

F8 FORMULATOR 
APPLICATION OPTIONS 
FORMULATOR Base Board and Card Cage 

• 13 slots including nine general purpose and four for 
CPU and console. 

Universal Breadboard 

• Accepts 14, 16, 18, 22, 24 and 40 pin packages. This 
board will accommodate 44 16-pin packages. 

Extender Board 

F8 SOFTWARE 

F8 Cross Assembly and Cross Simulator Programs 
are available in Fortran IV for both large (47K bytes or 
larger) and medium (34K bytes or larger) size 
computers. The Cross Assembler and Simulator are 
combined on single magnetic tapes and are available 
for both batch processing or interactive data process- 
ing systems. In addition, a Fortran IV Cross 
Assembler is available for use on minicomputers 
with a word size of 16 bits or larger. 

• Cross Assembler/Simulator for large computer 
(47K bytes up)— Batch processed. 

• Cross Assembler/Simulator for medium computer 
(34K bytes up)— Batch processed. 

• Cross Assembler/Simulator for large computer 
(47K bytes up)— Interactive. 

• Cross Assembler/Simulator for medium size 
computer (34K bytes up)— Interactive. 

• Cross Assembler for Minicomputer. 

Additional information about Formulator systems 
and the F8 microprocessor is available from the 
Micro Systems Division, 1725 Technology Drive, 

San Jose, California 95110. (408) 998-0123. 
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EVERYTHING YOU NEED TO KNOW 



Since 1936, UNITED TECHNICAL PUBLICATIONS 
has been the leader |n electronic product infor- 
mation distribution. Today we are the worlds’ 
largest publisher in the electronics field. 


eem/ELECTRONIC ENGINEERS MASTER 

eem is the source book for detailed product speci- 
fications and where-to-buy information on just 
about everything in electronics, interested? You 
may be one of the 86,000 engineers, buyers and 
specifiers who qualify annually. Send for a quali- 
fication card today. 


ELECTRONIC PRODUCTS MAGAZINE 

The magazine with more electronic product infor- 
mation than any other publication in the world. 

Every month it features the latest developments 
in electronic products as well as everything that’s 
new in the 1C field. So Electronic Products Mag- 
azine functions as ^ monthly update for both 
eem and 1C Master. Interested? Write today for a 
qualification card: V 

Patti Foley 

UNITED TECHNICAL PUBLICATIONS, INC. 
, 645 Stewart Avenue 

Garden City, NY 11530 
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INTRODUCTION 


HM6100 

MICROPROCESSOR 


The HM-6100 is a single address, fixed word length, parallel transfer 
microprocessor using 12-bit, two’s complement arithmetic. The proces- 
sors recognize the Instruction set of Digital Equipment Corporation’s 
PDP8/E minicomputer. The internal circuitry is completely static and Is 
designed to operate at any speed between DC and the maximum operat- 
ing frequency. Two pins are available to allow for an external crystal 
thereby eliminating the need for clock generators and level translators. 
The crystal can be removed and the processor clocked by an external 
clock generator. A 12-blt memory-accumulator ADD instruction, using a 
+5 volt supply. Is performed in5/x sec by the HM-61CX), in Sixsec by the 
HM-6100C and in2.5iu,sec by the HM-6100A using a +10 volt supply. The 
device design Is optimized to minimize the number of external compo- 
nents required for Interfacing with standard memory and peripheral 
devices. 


FEATURES 

DESIGN 

• Silicon Gate Complementary MOS 

• Fully Static-0 to 8 MHz 

• Single Power Supply 

HM-6100/C Vcc=5volts 
HM-6100A Vcc= 10 volts 

• Crystal Controlled On Chip Timing 

• Low Power Dissipation < 10 mW @ 4 MHz @ 5 volts 

• Single Power Supply 4V + Vcc ‘ 11V 

• TTL Compatible at 5 Volts 
Excellent Noise Immunity 

• -55°C to +125°C Operation 

' \ 


INTERFACE 

• Memory—Any Speed 

• Control Panel 

• Switch Register 

• Asynchronous CPU— Memory and CPU— Device 
Communication 

• 64 I/O Devices with PDP-8/E Compatible Interface 

• Device Controlled Input-Output ^ 

• All Control Signals Produced By The CPU 

• Power-on Initialize 



ARCHITECTURAL 

• Executes PDP-8/E, Instruction Set 

• Direct, Indirect, and Autoindexed Memory Addressing 

• 12-Bit Memory Accumulator ADD Instruction 

HM-6100 5/xsec @ +5 volts/4.0 MHz 
HM-6100A 2.5/xsec (a +10 volts/8.0 MHz 
HM-6100C 6/xsec @ +5 volts/3.3 MHz 

• Input-Output Instruction 

HM-6100 S.Sfxsec (a +5 volts/4.0 MHz 
HM-6100A 4.25^tsec (a +10 volts/8 MHz 
HM-6100C 10.2/xsec(a +5 volts/3.3 MHz 

• Single-Clock, Single-Instruction Capability 

• Direct Memory Access (DMA) 

• Interrupt 

• Dedicated Control Panel Features 
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APPLICATIONS 

• Intelligent Computer Terminals 

• POS Terminals 

• Portable Terminals 

• Aerospace/Satellite System 

• Automotive Systems 

• Remote Data Acquisition Systems 

• Process Control 

• Instrumentation 

• Medical Electronics 

• Displays 

• Traffic Control 

• Navigation 
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PDP-8/E 

COMPATIBILITY 


The 1 hM- 61CX) and the PDP-8/E* of Digital Equipment Corporation TheHM-6100 handles 4K words of memory directly. Like the 

are software compatible. The basic PDP-8/E paper-tape software PDP-8/E, an external Extended Memory Control element can be 

system supplied by Digital Equipment Corporation will operate prop- used to extend the addressing space up to 32K. All necessary 

erly with the HM-6100.This basic software package includes Binary control and timing signals to implement the memory extension con- 

L,oaders, PAL' III Assembler, Symbolic Editor, Dynamic Debugging troller are generated by the HM-6100. 

technique (DDT), Obtal Debugging Technique (ODT), 23 Bit Floating The Extended Arithmetic Element, EAE, and the User Flag, UF, 

Point Package and FOrmula CALculator (FOCAL) *\The HM-6100 will processor options of the PC^P-8/E cannot be used with the HM-6100. 

execute the complete set of CPU diagnostics for PDP-8/E. The EAE is used for hardwired Multiply/Divide and the UF for 

Since the bus structure of the HM-61 op can be adapted to provide a timesharing, 

subset of the PDP-8/E OMNIBUS* signals, as shown In Figure 22, all The HM-6100 treats the Control Panel as a programmed I/O device 
programmed I/O interfaces for the PDP-86, for example. Teletype, with certain special features. The Control Panel has a dedicated INT 

Papertape Reader/Punch, etc., will operate with the HM-6100 without request line to the HM-6100 and the control panel program can reside 

any hardware or software modification. In a separate memory, distinct from the normal program memory. 

The Direct Memory Access, DMA, structure of the HM-6100 and The control panel service routine can be made transparent to the 

PDP-8/E are different, the HM-6100 DMA structure is similar to the user and the user program can occupy the entire 4K of main 

PDP-8 1 -CYCLE BREAK, but not compatible. memory. The bootstrap routines may also reside in the dedicated 

control panel memory. Unlike the PDP-8/E, the HM-6100 bootstrap 
routines and the loaded user programs, can, therefore, share 
common address space. 


FIGURE 22 



EXAMPLE OF A PDP-8/E PROGRAMMED I/O PERIPHERAL INTERFACE 


*Trademarks of Digital Equipment Corporation 
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ALL CMOS SYSTEM 

The HM-6100 microprocessor family provides for the capability of 
biiilding an all CMOS system with no additional support components. 
The CMOS RAM devices are organized 1024x1 (HM-^08/18), or 256 x4 
(HM-6551/6561). They have internal address latches and operate syn- 
chronously with an address strobe. A 1024 x 12 bit mask programmable 
CMOS ROM (HM-631 2) Is also provided. The HM-6402/6403 Is an industry 
standard UART with the optbn of operating directly from a high fre- 


quency crystal. The HM-6101. Parallel Interface Elemerrt (RE), provides all 
the signals necessary to communicate with an external device Including a 
vectored priority interrupt chain. For example, a parallel Teletype interface 
can be designed with only two logic elements— the HM-6101 for control 
and the HM-6403 for data handling. The dynamic power dissipation of the 
CMOS system will be less than 60m\N at +5 volts. (Figure 23.) 


nGURE23 


DEVICE 
- ADDRESS 
SELECT 


DEVICE 
- ADDRESS 
SELECT 


HARRIS 
“ CMOS 
. PARALLEL 
INTERFACE 
* ELEMENT 
- HM-610t 


PRIORITY 
OUT I IN 


HARRIS PRIORITY 
CMOS OUT _ , 

PARALLEL ^ 

INTERFACE STATUS 
ELEMENT 

HM»6101 CONTROL/FLAGS 


,X0. C1.C2,SKP 


PLUG IN 
FOR 

CONTROL 

PANEL 


3.60 MHz ri 


HARRIS 


UART 

HM-6403 




OeiERAL PURPOSE HMS100 SYSTEM 

A im auxiliary circuits are necessary to permit the HM-6100 to be 
operational in a general purpose environment. They include 
transceivers (DM8633) to buffer the DX lines, address latches 



(SN74174) and buffers for control lines. The HM-6100 requires only 
6 additional packages to interface with standard bipolar or MOS 
RAM’s, P ROM’s or FPLA’s. (Figure 24.) 


nGURE24 
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256 X 12 RAM, 2K x 12 PROM MEMORY SYSTEM 

A low power nonvolatile memory system with extremely low 
standby power requirements can be constructed as shown below. 
A 266 X 12 RAM, 2K x 12 P ROM organization seems to be suffi- 
cient for typical microprocessor applications. Provisions are made, 
however, to expand the RAM-P ROM capacity up to 4K words. The 
P ROM devices are power strobed with HD-6605’s. The CMOS 
RAM's have extremely low quiescartt power requirements, less than 


300 /iW for a 256 x 12 array, and they can be made nonvolatile 
vvlth an inexpensive battery backup. The system designer can 
reduce memory power dissipation considerably with CMOS RAM’s 
and power strobed P ROM’s since the memory utilization of micro- 
processors is typically less than 30%. The power dissipation of ttie 
system shown below fe less than O.Swatts at 5 volts. (Figire 26.) 


nGURE25 



I CPU 


HD-6605 I 
quad i 

POWER I ■ ^ 

STROBE I TOVCCOFROMS 



TRANSPARENT CONTROL PANEL 

A unique feature of the HM-6100 is the provision for a dedicated 
completely independent Control panel with its own memory separate 
from the main memory. The concept of a “transparent” control panel 
is an Important one for microprocessors since microprocessor based 
production systems normally do not have a full fledged panel and the 
system designer vwjuld like to use the entire capacity of the main 
memory for the specific system applicatioiis. A number of panel 
options which can greatly increase the usefulness, flexibility and 


reliability of the system, such as test, maintenance and dtagnostic 
routines, bootstrap loaders, etc,, can be Incorporated just by In- 
creasing the size of the panel memory to handle more software. 
The panel can be considered as a portable device which can be 
plugged into a socket on the CPU board, whenever ihe panel 
functions are needed, and cflsconnected, when not needed, witlXHit 
disturbing any part of the user program. (Figure 26.) / 
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APPLICATIONS CONTINUED 



HfMm TO CMOS RAM INTERFACE 

The HM-6100 provides all the control signals to interface directly 
with standard CMOS RAM’s. Since the CMOS RAM’s have internal 
address latches, the address Information on the DX lines Is latched 


internally wlth^he address strobe. Address, Data-In and Data-out 
can be multiplexed on the DX lines without any degradation in 
performance. (Figure 27.) 




Harris reserves the right to make changes in the information contained herelri at any time without notice to the user. 
Information contained herein bearing on specific or potential applications is presented solely for generai guidance. 
Harris assumes no responsibility for user’s specific designs or applications, or for infringement of property rights 
of others in such designs or applications. 
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•Trademark Digital Equipment Corp. 
<DaMP INC., Harrisburg, PA 


Figure A 


Figure C 


Figure B 


INTRODUCTION 


SIMON provides you an easy economical means of proto- 
typing user systems and evaluating the HM-61 00 family of 
devices in typical configurations. SIMON packaged for 
bench or desk top operation, is dimensioned 10-"3/4" x 16- 
1/2'' X 2-7/8" and precisely duplicates the functions and 
timing of the HM-61 00 microprocessor. The simplified bus 
structure, being three-state JTL compatible and fully 
buffered, eases I/O handling and memory operation. The 
basic PDP-8/E* papertape software supplied by Digital 
Equipment Corporation will operate properly with SIMON 
without any software or hardware modifications. The de- 
sign features of the prototyping system give the user com- 
plete flexibility In developing both software and hardware. 

Standard PDP-8 programs require the HM-6100 micro- 
processor to have a Control Panel, 6900-CONTRL, 4K 
words of RAM, 6901-M4KX12, and a PDP-8/E compatible 


SIMON 
PROTOTYPING 

SYSTEM 


Teletype interface, 6902-CPUTTV - the basic modules pro- 
vided In SIMON. Four 72 pin-36 position^dge connectors 
are provided on a common bus (Figure A). The basic mod- 
ules utilize three connectors and the fourth is provided as a 
user option. Access to the bus Is available under the unit 
(Figure B) for user options or for attaching 6904-1 NTBUS, 
the Universal Bus. Two Amplimite High Density 20 (D , 25 
position pin and socket donnectors are provided, uncom- 
mitted, at the back of the case, as well as a 9 position con- 
nector for teletype interface (Figure C). A 5 volt, 3 amp 
power supply Is provided permitting 1.0 amps for user op- 
tion modules.N 

With SIMON, the user has a fully interactive facility to gen- 
erate and test user programs and peripheral interfaces be- 
fore commitlng to a masked ROM pattern and a final hard- 
ware configuration. 
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SIMON MODULES 


6900-CONTRL 
Control Panel Modules 

The 6900-CONTRL consists of all the component parts of 
SIMON except 6901-M4KX12 and 6902-CPUTTY. 6900- 
CONTRL is organized in two modules: The first, 6903- 
CONTRL-1, is a PC board which contains logic and mem- 
ory and is inserted into the 6900 bus. The second, 6903- 
CONTRL-2, consists of the case and front panel of SIMON, 
which contains an array of switches and indicators to facili- 
tate processor operation and maintenance. The logic and 
memory card, 6903-CONTRL-1, is connected to the control 
panel module, 6903-CONTRL-2, with a flat cable. The con- 
trol panel module requires 900 mA at 5 V DC. 

The operator may start and stop program execution, examine 
and modify the contents of the main memory, modify and 
display Internal processor operation, manually load and 
execute machine language programs or bootstrap and execute 


programs via the Teletype or a high speed tape reader. Since 
the microprocessor register and internal control signals are not 
available externally, the modification and display of Internal 
processor information must be done urider program control. 
The console program resides In the console memory which is 
organized as 16 x 12 RAM-256 x 12 PROM. The console 
operations are completely transparent to the user. 

Provisions are made for single instruction and single clock 
processor operation. The processor state information can also 
be displayed in real time. The user defined routines are im- 
plemented with the '"USER FN'" switch. 

Additional information on the 6900~CONTRL module pro- 
vided in Applications Note HM006 entitled ''HM-6100 Opera- 
tor Console.'’ ^ 





6901-M4KX12 

4096 X 12 Nonvolatile 

CMOS Memory Module 

The 4096 x 12 nonvolatile CMOS memory module consists of 
48 CMOS static RAMs (HM-6508), providing the user with 
49152 bits of random Access memory. The module provides 
for memory expansion by utilizing the Field Select input and 
i$ fully decoded and buffered for TTL compatibility. The 3K 
Write Protect provision enables the user to block the upper 3K 
words of memory as "'read-only'' to simulate RAM ROM 
configurations. The entire memory may be write protected. 
The BOOmAH / Nickel Cadmium battery back-up guarantees 
data retention up to 40 days and is automatically recharged 
when the module is powered. If the battery voltage falls 
below tbe level required to guarantee data retention/ even 
momentarily, an LED indicator illuminates when the module 
power is restored. A switch is provided to protect the memory 
module ftpm stray signals when inserting or removing it from a 
"live" system. The module requires 400mA at 5 V DC and is 
dimensioned 6" X 8- V 2 " X 

Additional information on the 690I-M4KXI2 module is pro- 
vided in Applications Note HM004 entitled "Static Memory 
Systems For the HM-6100". A blank printed circuit board can 
be ordered by specifying the number 6901. 


6902-CPUTTY 
HM-6100/Teletype ® Module 

The 6902-CPUTTY module forms the nucleus of the three- 
state bus-organized prototyping system. The module contains 
the HM-6100 microprocessor with a DEC^PDP-8/E com- 
patible parallel Teletype interface. The microprocessor signals 
are buffered with standard high current three-state buffers and 
transceivers to define a TTL compatible bus. 

All HM-6100 signals are available externally. The input 
control signals have pull-up resistors to permit open collector 
wire-ANDing of the request lines. The memory signals are 
three-stated when the HM-6100 grants a Direct Memory 
Access request permitting the peripheral device, which request- 
ed the DMA, to access memory using the same bus lines as the 
processor. 

Since the 6902-CPUTTY module will be principally used for 
prototyping, provisions are made to stop the free running 
crystal controlled oscillator and to introduce a TTL com- 
patible clock externally. Gating is provided to ensure integral 
clocking. 

The module contains the required logic to transfer data 
between the HM-6100 and an ASR-3320-3JC Teletype key- 

® Trademark — Teletype Corporation 

® Trademark — Digital Equipment Corporation, Maynard, MA 





Figure F 


Figure G 


board and printer/punch. A Universal Asynchronous Receiv- 
er/Transmitter, UART, is provided for parallel-serial data 
formatting. In view of the fact that the interface is PDP-8/E 
compatible, DEC PDP-8 software will operate properly with- 
out any modification. The serial data fbrrnatting is RS-232 
compatible and the interface provides for 20mA current loops. 
The module requires 700mA at 5 V DC and is dimensioned 
6"x8-^"x%". 


Additional information on the 6902-CPUTTY module is 
provided in Applications Note HM005 entitled "Teletype 
Interface* fpr the HM-6100 CMOS MicroproOessor". A blank 
printed circuit board can be ordered by specifying the num- 
ber 6902. 
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SOFTWARE AND 
HARDWARE OPTIONS 


The following additional hardware modules and software 
packages are also available from Harris Semiconductor. 

6904-INTBlJS Universcil Bus 


6906-EXTEND 
Extender Module 


The 6904~INTBUS shown in Figure H has a bus structure 
as defined iri Appendix 1 . The panel provides for eight 72 
Pin-36 Position connectors with 1-1/4'' connector to con- 
nector spacing. A 3' x 2 ” Flat Flexible Cable is provided 
to permit attaching the 6904-INTBUS to SIMON for user 
expansion. The power supply for the 6904-INTBUS Is user 
supplied. 



The Extender module shown in Figure J ertables the user 
to extend and 6900 card for servicing, testing, trouble-shoot- 
ing and debugging. 



Figure J 

6905-WIREWP 

Universal 

Wire wrap Module 


The Uhiversal Wirewrap module shown' in Figure J permits 
the user to prototype and incorporate user interfaces to the 
6900 system. The module provides for all standard dual 
in line pin spacings. 




1 



SEMICONDUCTOR 


A OlVISfON OF hImIRIS CORPORATION 


Extended Software 
Package (QF081-AB) 

The basic PDP-8/E papertape software kit assists the user in 
creating and editing programs and in debugging and correcting 
programs after assembly or compilation. Additional informa- 
tion on the software is provided in the Applications Bulletin 
HMOOB entitled "HM-BIOO CMOS Microprocessor Basic 
Software''. 

PDP~8/E EXTENDED SOFTWARE KIT 

DOCUMENTATION 

Small computer handbook (BE, 8F, 8M) 

PDP-8 pocket reference card 

Introduction to programming 

PDP-8 family commonly used utility routines 

4K assemblers PAL 1 1 I/MACRO-8 

Self-starting binary loader {PDP-8E, 8M, 8F only) 

BINARY PAPERTAPES 

Self-starting binary loader 

PAL Hi 

DDT* 

ODT(LOW) 

ODT(HIGH) 

Symbolic editor 

RIM punch ASR 33 high memory 

OCTAL memory dump 

Binary punch ASR 33 

PDP-8 23 BIT floating point package 

RIM papertapes 

Binary loader 


FOCAL-8* 

(IS-LFOCA) 

FOCAL-8 is an Interactive algebraic language. FOCAL's 
desk calculator mode of operation makes the full computa- 
tional power of the processor available to the user in response 
to simple sentence structured keyboard commands. FOCAL is 
similar to BASIC, ALGOL and FORTRAN in many respects. 
However, it is more easily learned. The dynamic combination 
of computational capability and simplicity/ makes FOCAL-8 
an ideal language for on-line problem solving without having 
to master a complex programming language. FOCAL requires 
only 4K words of RAM and a Teletype. Yet, it offers a full 
range of mathematical functions, extendable I/O and versatile 
self-editing capabilities. 

FOCAL-8 

Document 
Binary Papertape 
Listing 

FOCAL-8 remove/replace 

Binary papertape 
Listing 

FOCAL-8 8K overlay (8/E) 

Binary papertape 
Listing 


Diagnostic Software Kit 

(ZF002-RB) 

This software package consists of programs to perform exten- 
sive tests on the processor, memory and the Teletype. The 
Prototyping System will execute the complete set of proces- 
sor, memory and Teletype diagnostics for the PDP-8/E. 

/ 


FOPAL^m 
PAL-m FORTRAN 
Cross Assembler 

FOPAL-III Is a cross assembler written In standard 
FORTRAN. The cross assembler is functionally indentical to 
the PDP-8/E PAL-Ill Assembler, supplied with the Extended 
Software Package. It will run on any computer installation 
that supports FORTRAN. 



♦Trademark Digital Equipment Corp. 
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SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


Preliminary 

HD-6402/6403 
HD-6402 A/iB403A 

CMOS/LSI Universal 
Asynchronous Receiver (UARTj 


FEA TORES 


m OPERATION FR 

• LOW POWER-* 

• 4V-1 IV OPERA 

• PROGRAMMAB 

PARITY 

• AUTOMATIC D/ 

GENERA! 

• COMPATIBLE W 

• CRYSTAL OPER 

DM D.C. TO 3.2MHz 

FYP. 10mW@ 3.2MHz 

TION 

LEWORD LENGTH, STOP BITS AND 

FORMATTING AND STATUS 

NON , 

ITH INDUSTRY STANDARD UART's 
tATION-HD-6403 

CONNECTION 

DIAGRAM 


DCSCSIPTIOH 


The HD-6402 and HD-6403 are CMOS/LSI sutjsystems for 
interfacing computers or microprocessors to an asynchron- 
ous serial data channel. The receiver converts serial start, 
data, parity and stop bits to parallel data verifying proper 
code transmission, parity, and stop bits. The transmitter 
converts parallel data into serial form and automatically 
adds start, parity, and stop bits. The data word length can be 
5, 6, 7 or 8 bits. Parity may be odd or even. Parity checking 
and generation can be inhibited. The stop bits may be one 
or two or one and one-half when transmitting 5 bit code. 

The HD-6402 and HD-6403 can be used in a wide range of 
applications including modems, printers, peripherals and 
remote data aquisition systems. CMDS/LSI technology 
permits operating clock frequencies up to 3.2 MHz (200K 
Baud) an improvement of 10 to 1 over previous PMDS DART 
designs. Power requirements, by comparison, are reduced 
from 300mW to lOmW. Status logic increases flexibility and 
simplifies the user interface. 

The HD-6402 differs from the HD-6403 on pins 2, 17, 19, 
22, and 40 as shown in the connection diagram. The HD- 
6403 utilizes pin 2 as a control and pins 17 and 40 for an 
inexpensive crystal oscillator as shown on page 5. TBR 
Empty and D Ready are always active. All other input and 
output functions of the HD-6402 and HD-6403 are as 
described. 


N/C 
17 I RRC 
40 TRC 


CONTROL 
, OSC IN , 
OSC OUT 


ORDERING IN FORMA TION 


PACKAGE 


40 PIN D.I.P. 


HD 1 - 6402 A - 2 


PACKAGE CODE 


T 

DEVICE 

NUMBER 


TEMPERATURE: 

2: -550Cto+1250C 
9: -40OCto+85OC 


A: 10.0V Nominal 
BLANK: 5.0V Nominal 



I 0.008 n 
• l 0.012 • I f 
_ 0 J 0.050 J L 
REF.“^ t0.010 




0-018 JL 
± 0.002 
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SPECIFICATIONS CMOS TO CMOS (HD-6402A/HD-6403A) 


r ABSOLUTE MAXIMUM RATINGS 





— 

Supply Voltage 

input or Output Voltage Applied 

Storage Temperature Range 

Operating Temperature Range 

Industrial HD-6402A-9/6403A-9 
Military HD-6402A-2/6403A-2 



+12.0V 

GND ■’.OBVto VCC +0.5V 
-65OCtol50OC 

-40OC to +850C 
-550Cto+1250C 

1 D.C. ELECTRICAL CHARACTERISTICS Vcc = 4V to 11V, Ta = Industrial or Military | 

PARAMETER 

SYMBOL 

MIN. 

TYP 

MAX 

UNITS 

CONDITIONS 

j Logical "r‘ input Voltage 

V|H 

70% Vcc 



V 


Logical "0" Input Voltage 

ViL 



20% Vcc 

V 


Input Leakage 

'IL 

-1.0 


1.0 

juA 

0V<V|(y|<Vcc 

Logical "1" Output Voltage 

VOH 

Vcc ’0.01 



V 

IOUT = 0 

Logical "0" Output Voltage 

VOL 




V 

IOUT = 0 

Output Leakage 

'0 

-1.0 


1.0 

pA 

oy vq Vcc 

Supply Current HO-6402A/03A 

icc 


5.0 

500 

pA 

V|N = Vcc 

Input Capacitance 

C|N 


7.0 

8.0 

pF 


Output Clearance 

Cp 


6.0 

lOiO 

pF 


1 A.C. ELECTRICAL CHARACTERISTICS Vcc = 10.0V, Cl = 50pF, T a = 

= 250C 

PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

CONDITIONS 

Clock Frequency 

^elock 

D.C. 

4 0 


MHz 


PulseWldthsCRL,DRR,TBRL 



100 


ns , 


Pulse Width MR 

— 

Ipw 


250 


ns 

See Switching^Time 

Input Data Setup Time 

tSET 


50 


ns 

Waveforms 1, 2, 3 

Input Data Hold Time 

tHOLO 




n5> 


Output Propagation Delays 

tpd 


B81 


ns 


1 SWITCHING WAVEFORMS | 



Figure 1. 

DATiD^ INPUT CYCLE 
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CLS1, CLS2, SBS, PI. EPE 



Figure 2. 

CONTROL REGISTER LOAD CYCLE 


SFO OR RRD 



^ 1 

1 

STATUS OR 
RBR1-RBR8 


1 



r 1 


Figure 3. 


STATUS FLAG OUTPUT DELAYS 
OR DATA OUTPUT DELAYS 
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SPECIFICA TIONS (cont.) CMOS TO TTL {HD-6402/HD-6403) 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Input or Output Voltage Applied 

Storage Temperature Range 

Operating Tenriperature Range 

Industrial HD-6402-9/6403-9 
Military HD-6402-2/6403-2 



+8.0V 

GND-0.3VtoVcc+0.3V 

-65OCto+150OC 

-40OCto+85OC 

-550Cto+1250C 

1 D.C. ELECTRICAL CHARACTERISTICS Vcc = 5.0V t10%. Ta = Operating Temperature Range. | 

PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

CONDITIONS 

Logical "1" input Voltage 

V|H 

Vcc -2.0 



V 


Logical "0" input Voltage 

V|L 



0.8 

V 


input Leakage 

hL 

>1.0 


1.0 

ma 

0V<V|N<Vcc 

Logical "1" Output Voltage 

Voh2 

Vcc -0.01 



V 

IOUT = 0 

Logical "1" Output Voltage 

VOHl 

2.4 



V 

IQH = -0.2mA 

Logical "0" Output Voltage 

Vol2 




V 

»out=o 

Logical "0" Output Voltage 

VOLl 



■Qi 

V 

IOL = 2.0mA 

Output Leakage 

«0 

-1.0 


1.0 

ma 

ov<vo<vcc 

Supply Current 

«CC 


1.0 

100 

#iA 

V|N = GND or Vcc; Output Open 

Input Capacitance 

C|N 


■a 

8.0 



Output Capacitance 

Co 


8.0 

10.0 

pF 


1 A.C. ELECTRICAL CHARACTERISTICS Vcc = 5.0 V, Ta = 250C 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

CONDITIONS 

Clock Frequency 

^clock 

D.C. 

2.0 

■1 

MHz 


Pulse Widths CRL.DRR.TBRL 

^pw 


200 

B 

ns 


Pulse Width MR 

tpw 


500 


ns 

See Switching Time 

Input Data Setup Time 

tSET 


100 


ns 

Waveforms 1, 2, 3 

input Data Hold Time 

tHOLD 


100 


ns 


Output Propagation Delays 

tpd 

HI 

. 200 


ns 


1 HD-6403 UNIVERSAL ASYNCHRONOUS RECEIVER TRANSMITTER WITH ON CHIP I 

1 4/11 STAGE DIVIDER \ 


The HD~6403 differs from the HD-6402 on three Inputs, Outputs DR and TBRE are not three-state, but are always 

TRC, RRC, and pin 2, and two outputs TBRE and DR. active. 




TO RECEIVER REGISTER 1SX 
CLOCK AND TRANSMITTER 
REGISTER 16X CLOCK 


CONTROL LOW > 11 DIVIDER STAGES 
CONTROL HIGH • 4 DIVIDER STAGES 


The divider chalm output acts as a 16X clock to both the 
receiver register and transimitter register. Consequently 
both receiver and transmitter operate at the same frequency. 
The TR Clock and RR Clock Inputs are used for a crystal 
oscillator while pin 2 controls the number of divider stages. 


The on chip divider and oscillator allow an inexpensive crys- 
tal to be used as a timing source rather than additional 
circuitry such as baud rate generators. For example, a 
color TV crystal at 3.579545IVIHz results in a baud rate 
of 109.2Hz for an easy teletype interface. 
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FUlilCTIONAL BLOCK DIAGRAM 


' ) ■ 



♦ These outputs are three state (HD'6402) or always active (HD-6403). 


TRANSMITTER OPERATION 


The transmitter section accepts parallel data, formats it and 
transmits it in serial form on the TROutput terminal. ^ 
Data is loaded into the transmitter buffer register from the 
inputs TRl through TR8 by a logic low on the TBRLoad 
input. Valid data must be present at least ts^j prior to and 
tHOLD following the rising edge of TBRL. if words less 
than 8 bits are used, only the least significant bits are used. 
The character is right justified into the least significant bit, 
TR\. The rising edge of TBRL clears TBREmpty. 'A 
to VA clock cycles later data is transferred to the transmitter 


register and TREmpty in cleared. 'A cycle later transmission 
starts. Output data is clocked by TRGiock. The clock rate 
is 16 times the data rate. Y? clock cycle later TBREmpty 
is reset to a logic high. A second pulse on TBRLoad 
loads data into the transmitter buffer register. Data transfer 
to the transmitter register is delayed until transmission of 
the current character is complete. Data is automatically 
transferred to the transmitter register and transmission of 
that character begins one clock cycle later. 


\ 
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RECEIVER OPERATION 


Data is received in serial form at the R Input. When no data 
is being received, R Input must remain high. The data is 
clocked through the RR Clock. The clock rate is 16 times the 
data rate. A low level on DR Reset clears the DReady 
line. During the first stop bit data is transferred from the 
receiver register to the RB Register. If the word is less than 8 
bits, the unused most significant bits will be a logic low. 
The output character is right justified to the least significant 


bit RBR1. A logic high on OError indicates overruns. An 
overrun occurs when DReady has not been cleared before 
the present character was transferred to the RB Register. 
© 'A clock cycle later DReady is reset to a logic high, 
PError and FError are evaluated. A logic high on FError 
indicates an invalid stop bit was received, a framing error. A 
logic high on PError indicates a parity error. 


BEGINNING OF FIRST STOP BIT 



’/t, CLOCK CYCLE 


® © 


RECEIVER TIMING (NOT TO SCALE) 


START BIT DETECTION 


The receiver uses a 16X clock for timing. The start 
bit could have occurred as much as one clock cycle before 
it was detected, as indicated by the shaded portion. The 
center of the start bit is defined as clock count V/z. If the 
receiver clock is a symetrical square wave, the center of the 


start bit will be located within clock cycle, bit or 
3.125% giving a receiver margin of 46.875%. The receiver 
begins searching for the next start bit at the center of the 
first stop bit. 




COUNT TVi DEFINED 
CENTER OF START BIT 


TVi CLOCK CYCLES- 

-8V2 clock cycles 


INTERFACING WITH THE HM-GWO MICROPROCESSOR 


HM-6100 

MICROPROCESSOR 



oo 

c/> 



HD-6101 REA01 
PARALLEL sensei 
INTERFACE 
ELEMENT 




TBR RBR 

DRR 

HD-6402 

RRD 

UNIVERSAL 

DR 

ASYNCHRONOUS 

TBRL 

RECEIVER 

TRANSMITTER 

TBRE 



OL. 


INT 












PIN ASSIGNMENT AND FUNCTIONS 


PIN 

SYMBOL 

DESCRIPTION 

1 

vcc 

+5 Volts Supply . 

2 

HD-6402 -N/C 

No Connection 


HD-6403 -Control 

4/11 Stage Divider 

High: 4 Stage 

Low: 11 Stage 

3 

GND 

Ground 

4 

RRD 

A High level on RECEIVER REGISTER 
DISABLE forces the receiver holding 
register outputs RBR1-RBR8 to a high 
impedance state. 

5 

RBR8 

The contents of the RECEIVER BUFFER 
REGISTER appear on these three-state 
outputs. Word formats less than 8 charac- 
ters are right justified to RBR1. 

6 

RBR7 

See Pin 5 - RBR8 

7 

RBR6 

See Pin 5 - R^R8 

8 

RBR5 

See Pin 5 - RBR8 

9 

RBR4 

See Pin 5 - RBR8 

10 

RBR3 

See Pin 5 - RBR8 

11 

RBR2 

See Pin 5 - RBR8 

12 

RBR1 

See Pin 5 - RBR8 


PIN 

SYMBOL 

DESCRIPTION 

13 

PE 

A high level on PARITY ERROR indicates 
received parity does not match parity pro- 
grammed by control bits. When parity is 
inhibited this output is low. 

14 

FE 

A high level on FRAMING ERROR 
indicates the first stop bit was invalid. 

15 

OE 

A high level on OVERRUN ERROR 
indicates the data received flag was not 
cleared before the lasjt character was 
transferred to the receiver buffer register. 

16 

SFD 

A high level on STATUS FLAGS DISABLE 
forces the outputs PE, FE, OE, DR, TBRE 
to a high impedance state. 

17 

HD-6402 -RRC 
HD-6403 -OSCIN 

The RECEIVER REGISTER CLOCK is 
16X the receiver data rate. 

18 

DRR 

A low level on DATA RECEIVED RESET 
clears the data received outputDR, to a 
low level. 

19 

DR 

A high level on DATA RECEIVED 
indicates a character has been received 
and transferred to the receiver buffer 
register. * 

20 

RRI 

Serial data on RECEIVER REGISTER 
INPUT is clocked into the receiver 
register. 



PIN 

SYMBOL 

DESCRIPTION 

21 

MR 

A high level on MASTER RESET clears 
PE, FE, OE, and DR to a low level and sets 
the transmitter output to a high level. 

22 

TBRE 

A high level on TRANSMITTER BUFFER 
REGISTER EMPTY indicates the trans- 
mitter buffer register has transferred its 
data to the transmitter register and is 
ready for new data. 

23 

TBRL 

A low level on TRANSMITTER BUFFER 
REGISTER LOAD transfers data from 
inputs TBR1-TBR8 into the transmitter 
buffer register. A low to high transition on 
TBRL indicates data transfer to the trans- 
mitter register, if the transmitter register 
is busy, transfer is automatically delayed 
so that the two characters are transmitted 
end to end. 

24 

TRE 

6 

A high level on TRANSMITTER 
REGISTER EMPTY indicates completed 
transmission of a character including 
stop bits. 

25 

TRO 

Character data, start data and stop bits 
appear serially at the TRANSMITTER 
REGISTER OUTPUT. 

26 

TBR1-TBR8 

Character data is loaded into the 
TRANSMITTER BUFFER REGISTER via 
inputs T BR 1 -TBR8. For character formats 
less than 8 bits the TBR8, 7, and 6 inputs 
are ignored corresponding to the 
programmed word length. 


PIN 

SYMBOL 

DESCRIPTION 

27 

tBR2 

See Pin 26 - TBR1 

28 

TBR3 

See Pin 26 - TBR1 

29 

TBR4 

See Pin 26 - TBRI 

30 

TBR5 

See Pin 26 - TBRI / 

31 

TBR6 

See Pin 26 - TBRI 

32 

TBR7 

See Pin 26 - TBRI 

33 

TBR8 

See Pin 26 - TBRI 

34 

CRL 

A high level on CONTROL REGISTER 
LOAD loads the control register. 

35 


A high level on PARITY INHIBIT inhibits 
parity generation, parity checking and 
forces PE output low. 

36 

SBS 

A high level on STOP BIT SELECT selects 
1.5 stop bits for 5 character format and 2 
stop bits for other lengths. 

37 

CLS2 

These inputs program the CHARACTER 
LENGTH SELECTED. (CLSI low CLS2 
low 5, bits) (CLSI high CLS2 low 6 bits) 
(CLSI low CLS2 high 7 bits) (CLSI high 
CLS2 high 8 bits) 

38 

CLS1 

See Pin 37 - CLS2 

39 

EPE 

When Pi is low a high level on EVEN 
PARITY ENABLE generates and checks 
even parity. A low level selects odd parity. 

40 

HD-6402 -TRC 

The TRANSMITTER REGISTER CLOCK 

j 

|ID-6403-OSCOUT 

is 16X the transmit data rate. 
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PRELIMINARY 

in HARRIS 
mWMm 

HD-6101/610tA 

A UIVISmvMV v#r^ riAKolo lUls 

CMOS PARALLEL 

'■ 

INTERFACE ELEMENT 


FEATURES 


INSTRUCTIONS 


• HM-6100 COMPATIBLE 


LOW POWER - TYP.<5.0mW STANDBY 


• 4-11 VOLTSUPPLIES 


HIGHSPEED 


►STATIC OPERATION 


READ2 

WRITE 2 

SKIPS 

SKIP4 

WVR 

WCRB 

SFLAG3 

CFLAG3 


READ1 

WRITE1 

SKIPl 

SKIP2 

RCRA 

WCRA 

SFLAGl 

-CFLAGl 


6007 ^ CAF (Internal lOT) clears interrupt requests 


DESCRIPTION 


The HO-6101 and HD-6101A Parallel Interface Elements (PIE) 
are high speed, low power, silicon gate CMOS general purpose 
devices which provide addressing, interrupt and control for a 
variety of peripheral functions, such as UARTs, FIFOs, Key- 
boards, etc. The PIE is designed to eliminate external logic. 
Data transfers between the HM-6100 CMOS Microprocessor and 
the HD-6101 are via lOT instructions, control lines and DX bus. 


Data transfers between peripheral devices and the DX bus are 
controlled by the PIE via 2 read, 2 write, 4 sense and 4 flag 
functions. The A and B registers program write polarities, sense 
polarities, sense levels or edges, flag values and interrupt enables. 
The vector register has 10 bits writeable from the HM-6100 and 
2 bits indicating the highest priority SENSE input that generat- 
ed the interrupt. 


FUNCTIONAL DIAGRAM 


PACKAGE 


TO 

HM-6lbO 


' DX(O-II) ^ 


LXMAR 


DEVSEL -► 

ADDRESS 

INTGNT 

AND 

XTC -♦ 

CONTROL 

LOGIC 

Cl ♦- 


C2 


^ INT/SKP 



PRIN PRIORITY SELECTION 
TO AND FROM 
PROUT OTHER PIE'S. 


40LEADD.I.P. 

PACKAGE 



TO PERIPHERAL DEVICES 


0.050 J U 0.100 


REGISTER BIT ASSIGNMENTS 


C>0 

GO 


CONTROL REGISTER A 

CONTROL REGISTER B 

INTERRUPT VECTOR REGISTER 
INSTRUCTION REGISTER 



laDDEIIII 


INTERRUPT VECTOR 


PIE ADDRESS 


Flag 

Write Polarity 
interrupt Enable 
Sense Level 
Scinse Polarity 
Sense Priority 
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SPECIFICATIONS 


1 ABSOLUTE maximum RATINGS 

■ ' 


Supply Voltage 


Operating Temperature Range 


HD-6101 

+8.0V 

industrial (-9) 

-40°Cto85‘’C 

HD-6101A 

+12.0V 

Military (-2) 

-50OCtol25OC 

Applied Input or Output Voltage 

GND-0.3V to VCC+0.3V 

Operating Voltage Range 


Storage Temperature Range 

-65°Cto150°C 

HD-6101 

4Vto7V 


1 

HD-6101A 

4VtollV 


D. C. CHARACTERISTICS ,VcC "^ Operating Voltage Range Ta - Temperature Range 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

TEST CONDITIONS 

Logicar'l" Input Voltage 

V|H 

70%Vcc 



V 


Logical "0" Input Voltage 

V|L 



20% Vcc 

V 


Input Leakage 

l|L 

-1.0 


1.0 


0V<V|N<VcC 

Logical '*1 " Output Voltage 

V0H2 

Vcc-001 



V 

IOUT = 0 

Logical "1" Output Voltage 

VoHI 

2.4 



V 

•oh = -0.2 mA 

Logical "0" Output Voltage 

Vol2 



GNO + 0.01 

V 

IOUT = 0 

Logical "0*' Output Voltage 

VOLI 



0.45 

V 

l 0 L = 2.0 mA 

Output Leakage 

'0 

-1.0 


1.0 

MA 

Qv<vo:$vcc 

Supply Current 

•cci 


1.0 


juA 

V|N = Vcc 


ICC2 


1.0 


mA 

VCC = 5V fHM-6100 = 4MHz 

Input Capacitance * 

C| 


5 

7 

pF 

j 

Output Capacitance * 

Co 


8 

10 

pF 

' ' 

Input/Output Capacitance * 

C|D 


8 

10 

pF 



* Guaranteed and sampled, but not 100% tested. 


A C. CHARACTERISTICS Ta = 250C Cl = 50 pF 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

TEST CONDITIONS 

OelayFrom OEVSELToREAD 

(6101) 

tDR 


150 


ns 

Vcc = 5.0V 


(6101A) 



75 


ns 

Vcc = lO.OV 

Delay From DEVSEL To WRITE 

(6101) 

low 


150 


ns 

Vcc = 5.0V 


(6101A) 



75 


ns 

Vcc = 100V 

Delay From DEVSEL To FLAG 

(6101) 

tpF 


200 


ns 

Vcc = 5.0V 


(6101A) 



100 


ns 

vcc = io.ov 

Delay From DEVSEL To Cl, C2 

(6101) 

toe 


200 


ns 

Vcc = 5.0V 


(6101A) 



100 


) 

ns 

Vcc = lO.OV 

Delay From DEVSEL To SKP/INT (6101) 

tDI 


200 


ns 

Vcc = 5.0V 


(6101A) 



100 


ns 

Vcc = lO.OV 

Delay From DEVSEL To OX 

(6101) 

tDA 


200 


ns 

Vcc = 5.0V / 


I6101A) 



100 


ns 

Vcc = lO.OV 

LXMAR Pulse Width 

(6101) 

tLXMAR 


200 


ns 

Vcc = 5.0V 


(6101A) 



100 


ns 

Vcc = lO.OV 

Address Set-Up Time 

(6101) 

tADOS 


50 


ns 

Vcc = 5.0V 


(6101A) 



25 


ns 

Vcc = lO.OV 

Address Hold Time 

(6101) 

tADDH 


100 


ns 

Vcc = 5.0V 


(6101A) 



50 


ns 

Vcc = lO.OV 

Data Set-Up Time 

(6101) 

tos 


200 


ns 

Vcc = 5.0V 


(6101A) 



100 


ns 

Vcc = lO.OV 

Data Hold Time 

(6101) 

‘DH 


50 


ns 

Vcc = 5.0 V 


(6101A) 



25 


ns 

Vcc T lO.OV 
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APPLICATION 


The HM-6100, Parallel Interface Element (PIE), provides a 
universal means of interfacing industry standard LSI devices 
and peripheral equipment controllers to the HM-6I0Q Micro- 
processor. 


the internal processor instruction. Interrupt Off (lOF - 
SOOZg) be used for vectoring. lOF, in this context, is a NOP 
since the interrupt system is automatically disabled after an 
interrupt grant. 


The HM-6100 configures each PIE for a specific interface 
during system initialization by programming the control 
registers within the PIE for write enable j)olarities, sense 
polarities, sense edges or levels, flag values and interrupt 
enables. 

The data transfer between the HM-6100 and the peripheral 
devices does not take place through the PIE. The Parallel 
Interface Element provides the steering signals for data 
transfers. This approach was chosen since all the standard 
LSI elements such as Keyboard chips , UARTs, ^IFOs, etc. 
have internal storage latches and they require only control 
signals to take data from the bus or to put data on the bus. 
If some user defined peripheral interfaces do not have these 
built-in storage elements, discrete CMOS or low power 
Schottky latches, or flip-flops, must be provided to store 
the data from the HM-6100 until the peripheral device is 
ready to accept it and the latch data from the peripheral 
devices until the HM-6100 asks for it. 


INTERRUPT HANDLING WITH PIE^S 


The PlEs provide for a vectored priority interrupt scheme. 
Up to 31 PlEs may be chained to obtain 124 interrupt lines. 
The microprocessor will recognize, identify and start 
servicing the highest priority interrupt request within 30.5/is 
at4MHz. 



The INTREQ lines from all PlEs are wire-ANDed together. 
A PIE generates an interrupt request, if any one of its four 
sense lines, which are interrupt enabled, become active by 
driving the INTREQ line to the HM-6100 low. If no higher 
priority requests are outstanding (RESET, CPREQ, HLT or 
OMARECt), the HM-6100 will grant the request at the end 
of the current instruction. The content of the Program 
Counter is deposited in location 0000$ of the memory and 
the program fetches the next instruction from location 
OOOIg. The return address is hence available in location 
OOOOg. This address must be saved in a software stack if 
nested interrupts are allowed. 

The HM-6100 activates the INTGNT signal high when an 
INTREQ is acknowledged. The INTGNT is reset by exe- 
cuting any lOT instruction. The PlEs use the INTGNT 
signal to freeze the priority network and to uniquely specify 
the PIE with the highest priority interrupt request. The PIE 
with the highest priority request sends a unique vector 
address to the HM-6i00 when the processor executes the first 
lOT instruction after the INTGNT. It is recommended that 


The i2-bit vector address generated by the PIE consists of 
10 high order bits from the vector register, defined by the 
user during system initialization, and two tow order bits 
which indicate the sense input that generated the interrupt. 
Therefore, if the instruction in location OOOIg is I OF - 
60028r the processor will branch to 1 of 4 locations, 
depending on which of the sense lines within a PIE 
generated the request. Each one of these locations must 
contain a Jump instruction pointing to the specific service 
routine for the corresponding sense input. The 30.5 jUS 
interrupt acknowledge time at 4 MHz consists of 14 jUs 
(max) to recognize an interrupt request, 3 /ts to grant an 
interrupt request, 8.5 jus to execute the IGF for vectoring 
and 5.0 /us to execute a JUMP instruction to a specific 
service routine. * 

PIN INSTRUCTION FORMAT 


The HM-6i00 communicates with PlEs using the Input- 
Output Transfer (lOT) instructions. The first three bits, 
0-2, are always set to Og (110) to specify an lOT instruc- 
The standard DEC* convention is to set the next 6 bits, 
3-8, to specify 1 of 64 I/O devices and then to control the 
operation of the selected I/O device by using bits 9-11. How- 
ever, the DEC interfaces are not standardized since a specific 
pattern of bits 9-11 could specify completely different 
operations in different I/O devices. For example, the pattern 
000 in bits9-11could mean a read operation for Interface A, 
write operation lor Interface B, a skip instruction for Inter- 
face C and so on since the operation for any lOT instruction 
depends entirely upon the circuitry designed into the I/O 
device interface. 

The lOT instruction format for the PIE is different from that 
used by DEC interfaces. The first three bits are, as usual set 
to Og to indicate an lOT instruction. The next 5 bits, 3-7, 
specify 1 of 31 PlEs and then the operation of the selected 
PIE is controlled by bits 8-11 ini 6 uniquely specified ways. 
For example, the specified pattern 0000 in bits 8-11 means 
exactly the same operation for all PlEs, namely activate 
READ! line. 

Of the 32 possible combinations of bits 3-7, the pattern 
00000 is reserved for internal Processor lOT instructions 
and hence not available as a PIE address. The 6900 Proto- 
typing System assigns bit patterns 00001 and 00010 for 
the PDP-8E^ compatible Teletype interface and these two 
addresses also must not be used for PlEs if the 6900 System 
is used for prototyping. 
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ASYNCHRONOUS SERIAL INTERFACE 
WITH PIE AND UART 

The HD -6402/03 Universal Asynchronous Receiver/Trans- 
mitter is a general, purpose programmable serial device for 
interfacing an asynchronous serial data channel to a parallel 
synchronous data Channel. The receiver converts a serial 
word with start, data, parity and stop bits to a parallel 
data word and checks for parity, framing and data overrun 
errors. The transmitter section converts a parallel data 
word into a serial word with a start, data, parity, and stop 
bits. The data word length may be 5, 6, 7, or 8 bits. Parity 
may be odd or even. Parity checking and generation can be 
inhibited. The number of stop bits may be 1 or 2 or 
transmitting a 5 bit code. 

The HD -6402/03 can be used in a wide variety of applica- 
tions including interfacing modems, TeletypesT and remote 
data acquisition systems to the HM-OlOO microprocessor. 
The HP-6403 makes provisions for a crystal oscillator and 
internal^ divider chain to specify the data transfer rate. In the 
HD-6402 the data transfer rate is controlled by an external 
timing source, for example, a Baud Generator. 

A functional block diagram of the PIE/UART/HM-OlOO 
interface is shown on the following page. The UART is con- 
figured, in this specific example, to interface with an ASR-33 
Teletype which has a data format that consists of 1 1 bits - a 
start bit, 8 data bits and 2 stop bits, The UART is clocked 
at 16X the data rate. For the 10 character per second 
ASR-33, the UART clock frequency would be 1,76 KHz. 
The configuration shown is compatible with the DEC BIN 
and RIM paper tape formatting. 

PIE/UART HM-6100 INTERFACE 


PIE/UART HM-6100 INTERFACE 

An 8-bit data word from the HM-6100 Accumulator is 
loaded into the Transmitter Buffer Register via inputs 
TBR8-TBR1 when the Transmit Buffer Register Load 
(TBRL) signal makes a zero to on transition. A high level 
on Transmit Buffer Register Empty (TBRE) indicates that 
the buffer is ready to accept a new character for transmis- 
sion. The microprocessor checks the status of TBRE via 
SENSE2 before it transmits a new character to the UART by 
pulsing WRITE1. The start bit, dam bim and stop bits appear 
serially at the Transmit Regi^er Output (TRO). 

A serial data stream on the Receiver Register Input (RRI) 
is clocked onto the Receiver Buffer Register. A high level on 
Data Received (DR) Indicates that a character has been re- 
ceived. The contents of Receiver Buffer Register appear on 
the outputs RBR8-RBR1 when a low level is applied to 
Receiver Register Disable (RRD) input. The RBR outputs 
are tristated when RRD is high. A low level on Data Re- 
ceived Reset (DRR) clears the DR flag. RRD and DRR may 
be tied together to clear DR as the register data is being read. 
The microprocessor monitors the status of the DR flag via 
SENSEI to see if a new character has been received before 
it reads the information stored in the buffer register by pdis- 
ing READ1 low. 

The UART interface uses only the low drder 8 bits of the 
HM-6100 data bus (DX) to receive and transmit characters. 

Digital Equipment Corporation, Maym^rd, MA 
"^Registered Trademark, Digital Equipment Corporation 
^ Registered trademark for Teletype Corporation 
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Microprocessor Family Spectrum 




National is a pioneer in the microprocessor 
business. Ever since IMP-16, our aim has 
been to develop simple, economical alterna- 
tives to random logic for the engineer who 
builds control systems. 

This brochure will show you what we’ve done 
since 1972: the product families, develop- 
ment tools, and field user support that have 
made National microprocessors the control 
elements of choice for an ever growing 
number of engineers and logic designers. 
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High Technology Solutions to 
Control Problems 

Microprocessor technology is more than “gee 
whiz” processes. National microprocessors 
incorporate advanced thinking in high tech- 
nology architectures. It is our belief that 
innovations such as true minicomputer in- 
struction sets, powerful addressing modes, 
and sophisticated internal structures; sup- 
ported by high-yielding technologies, ulti- 
mately offer the simplest, lowest cost control 
solutions. 
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control, computation , communications 


The Family Concept 

The microprocessor application spectrurn is 
incredibly diverse; and a variety of micro- 
processors must be available if the user is 
not to compromise speed for price, perform- 
ance for compactness, etc. Thus we make a 
range of microprocessor products, to provide 
you with devices that are: 


• Cost effective at every level of 
application 

• Readily available 

• Fully supported with hardware, 
software and prototyping tools 

• Simple to design with 

• The fastest route to a working system 


SC/MP 

SC/MP is the newest and simplest National 
microprocessor. It is the lowest-cost replace- 
ment available for electrical, mechanical and 
hydraulic control systems. Typical applica- 
tions include games, business machines, 
scales, cash registers and other human inter- 
face devices. 


PACE 

At the opposite endjof the spectrum, PACE is 
a full 16-BIT “mini-computer on a chip”. Its 
wide word length, hardware-vectored inter- 
rupt structure, and sophisticated addressing 
modes make it ideal for laboratory instrumen- 
tation, data acquisition and process control 
applications, where number handling and 
fast response are most important. 

IMP-16 

IMP-16, big brother to PACE, is the most 
versatile of the 16-bit processors. Offering 


the user an expandible, bit-slice architecture, 
microprograitimability, and a variety of in- 
struction sets; IMP-16 is uniquely suited to 
complex control, analysis, and data reduction 
tasks. 

FIPS 

FIPS is National’s second source to the 
MCS-4 family.* This was the first production 
microprocessor system, and it is still quite 
popular because of its simplicity and low 
cost. 

Covering the spectrum of 
Microprocessor Applications 

^ National’s microprocessor family was de- 
’ signed to cover a large section of the micro- 
processor applications spectrum. New 
products coming out in the following months 
will help to fill in the spectrum by building 
upon PACE and SC/MP to produce upward- 
and downward-compatible families of proc- 
essors to meet any application need. 
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SC/MP 

The lowest-cost 
microprocessor 

Replacing Springs, Gears 
and Levers 

SC/MP replaces simple electrical and 
mechanical control systems in applications 
where simplicity of design, low parts count, 
and low system cost are very important. 
SC/MP applies the accuracy and simplicity 
of digital control to a whole new range of 
applications: scales, automatic locks, intelli- 
gent handheld instruments; and a variety of 
other applications where electronic solutions 
were never considered before. 


• Low parts count for low cost 

• On-chip clock simplifies system design 

• Built-in serial I/O port for easy 
interfacing 

• Built-in flags and jump conditions 
simplify control tasks 

• Interrupt structure gives fast response 
to asynchronous events 

• Control-oriented instruction set uses 
memory efficiently 

• Delay instruction simplifies timer 
systems 



•I Ctook CafMOilor 



Simple Economics 

SC/MP offers great economic advantages 
over more traditional control elements. Its 
programmable logic allows it to handle a 
variety of sequencing operations, without the 
need for complex cams, gears, and timing 
elements. Built-in serial I/O lets it take meas- 
urements, make decisions, and then transmit 
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data directly to other processors without the 
need for UART's in between. SC/MP’s low 
cost allows it to be used as a peripheral to 
other microprocessors, giving users the ad- 
vantages of volume and standardization. 

Human Interface Devices 

In human interface devices, SC/MP also 
offers real advantage. Its built-in control flags 
and jump conditions simplify keyboard scan- 
ning directly from the microprocessor chip. 
Thus credit card verifiers, small instruments, 
intelligent scales and electronic cash regis- 
ters can be designed compactly, at low cost. 



Instruments 

SC/MP’s built-in binary and BCD arithmetic 
capability allow it to do number crunching. It 
can detect control settings and set up instru- 
ment circuits; and can also receive data, 
evaluate it, format it, and retransmit it to other 
systems. 

Timers 

SC/MP’s unique DELAY function allows a 
designer to quickly -build multi-station timers 
and sequencers. Process controllers, lawn 
sprinkler timers, and a variety of other timer 
applications become simple with SC/MP, 
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PACE 

The easy-to-use 
control microprocessor 


PACE was built to be the easiest-to-design 
with, easiest-to-use microprocessor available. 
And it is! 


• Multiple accumulators make number 
crunching easy 

• Fast response thru multiple, 
hardware-vectored interrupts 

• Built-in serial I/O saves external logic 

• Easy to program 

• Sophisticated instruction set uses 
memory efficiently 

• Low cost 

• Fully Supported with hardware and 
software 


TTL Address Bus 



Technology and Smart Architecture 

When PACE was introduced in 1975, it 
pushed the state of the art. It was the first 
one-chip, 16-bit microprocessor. A descen- 
dent of National’s IMP-16, it sports the inter- 
rupt structure, addressing modes, and logi- 
cal capabilities that one traditionally as- 
sociates with minicomputers. 

PACE’s high technology architecture is the 
starting point for processing capability and 


instruction set efficiency PACE users have 
come to depend upon. 

This built-in sophistication makes PACE the 
simplest, easiest-to-use microprocessor on 
the market. 



PACE for Computation 


PACE handies 16-bit data in a single cycle. 
This makes it ideal for real-world calculations 
where accuracy must be kept to a tenth of a 
percent or defter. When handling large num- 
bers to high accuracy, PACE’s 16-bit archi- 
tecture gives it clear advantages in speed 
and memory efficiency over 8-bit processors 
which struggle to handle large numbers. 


PACE for Communication 

PACE handles both 8- and 16-bit data. Thus it 
can handle the most complex character and 
error-correcting codes. It allows the usef his 
choice of data word length, while retaining 
the efficiency of wide instruction words and 
single cycle instruction fetches. 

PACE for Controi 

Logical and bit testing instructions make 
PACE ideal for control applications where it is 
necessary to sense and control a large 
number of events. Multi-level, built-in, hard- 
ware-vectored interrupts give fast response 
to real-world control situations, 
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IMP-16 

The original 

16-bit microprocessor 


16-Bit Economics 

IMP-16 was built to handle traditional “mini- 
computer” applications, where the cost of a 
mini couldn’t be justified. Its 16-bit architec- 
ture gives high efficiency in handling real- 
world arithmetic values and bit manipulation. 
Furthermore, the efficiency of two-byte in- 
structions often allows programs to be smaller 
than they would be for 8-bit processors. 

• Bit slice approach lets you add power 
as needed 

• Multiple instruction sets tailor IMP-16 to 
your job 

• Highly flexible bus structure 

• High speed — 1.4 /as cycle time 

• Handles both serial and parallel I/O 
directly 

• Both hardware- and software-vectored 
interrupts available 

• Fully documented and supported 


Microprogrammed Flexibility 


The IMP-16 is built up from two device types: a 
4-bit slice of the processor elements (RALU), 
and a Control ROM (CROM) that contains 
microcode to define the instruction set. 
Because CROMs can be tailored to suit 
different classes of applications, you can 
build up an IMP-16 to give the highest 
performance and efficiency in each applica- 
tion. And if we haven’t built the CROM you 
need, you can design your own, using our 
Microprogram Development System. 



But we give you quite a choice. Starting with 
CROM I, which holds a basic instruction set 
for the processor, ' you can add any of the 
following instruction sets. 


CROM II (Extended Instruction Set) 

CROM II extends the basic instruction set to 
include MULTIPLY, DIVIDE, BIT SET/TEST, 
and other general purpose instructions. 
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POWRI/0 ^ 

This CROM facilitates high-speed data 
movement and string processing with instruc- 
tions like; BLOCK TRANSFER, MEMORY 
SEARCH, and STACK SAVE/RESTORE. 

MATH CROM 

MATH CROM simplifies heavy-duty number 
crunching with DOUBLE PRECISION ADD/ 
SUB/MUL/DIV and other arithmetic instruc- 
tions. 



Advantages of IMP-16 

IMP-16 has proved most popular in control 
and data manipulation applications that can 
take advantage of its 16-bit word length. It 
offers economies to the designer who needs 
a variety of instruction sets to handle different 
applications, but who would like to learn only 
one architecture. 

IMP-16 is supported by one of the most 
comprehensive hardware/software develop- 
ment packages available, and is completely 
documented for ease of use. 
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N8080 Family 
Rounding out National’s 
Microprocessor Capability 


Covering the broad general purpose seg- 
ment of microprocessor applications is the 
National 8080 family. Providing the 8080A as 
well as proprietary designs, this 8-bit micro- 
computer system is equally at home in designs 
ranging from complex controls to highly sophis- 
ticated communications applications. 


The INS8080A 

Positioned between the cost-effective SC/MP 
and the highly versatile PACE for 16-bit appli- 
cations, the INS8080A can be used in systems 
which range from a few family components to 
designs- which utilize its full capabilities. 


Benefits 

• Family approach to system design 

• Complete CPU group 

• Programmable I/O concepts ~ 

• Multiple source avaiiabiiity 

• Complete line of support components 

• Total product support 


Supporting the iNS8080A 

National puts its Schottky bipolar technology 
to work providing the clocks for the CPU and 
the system with the DP8224, while data bus 
buffering and System Control is provided by 
the DP8228. Further interfacing of bus and 
control lines can be implemented using Na- 
tional’s wide variety of Linear and Digital inter- 
face components. 





System Fiexibiiity 

Using the N8080 family, the designer can 
satisfy system requirements from the wide 
range of National’s RAM, PROM, ROM and 
I/O components. Programmable I/O and 
peripheral functions allow the designer the 
freedom to configure and adapt interface 
lines to his own requirements. For program 
storage, the flexible PROM is matched by di- 
rect replacement ROMS. For random access 
storage the designer cah choose from one 
of the industry’s broadest lines of RAMS; 
encompassing bipolar, MOS, and CMOS 
technologies. 


N8080 Development Support 

From experimentation to final production. 
National hardware and software support is 
designed to provide the full range of develop- 
ment tools. Look to the N8080 for basic design 
kits, easy to implement development systems, 
and a full complement of cross and resident 
assemblers. 
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N8080 Family 
Part No. 

Description 

Avaiiabiiity 

INS8080A ' 

8-BIT CPU, 2 msec cycle 

NOW 

INS8080A-1 

8-BIT CPU, 1.3 mS CYCLE 

NOW 

INS8080A-2 

8-BIT CPU, 1.5 mS CYCLE 

NOW 

DP8224 

CLOCK GENERATOR 

NOW 

DP8228 

SYSTEM CONTROLLER 

NOW 

DP8238 

SYSTEM CONTROLLER- 

NOW 

DP8212 

ADVANCED TIMING 

8-BIT l/O/PORT 

NOW 

JNS8255 

PROGRAMMABLE PERIPHERAL INTERFACE, 

1 OTR. 77 

INS8251 

PROGRAMMABLE COMMUNICATIONS 



INTERFACE 

2 OTR. 77 

DP8216 

4-BIT BI-DIRECTIONAL BUS DRIVER 

1 OTR. 77 

DP8226 

4-BIT BI-DIRECTIONAL BUS DRIVER (INV) 

1 OTR. 77 


Part No. 

N8080 Support Devices 
Description 

Avaiiabiiity 

MM57101 

ASYNCHRONOUS COMMUNICATION 
ELEMENT 

2 OTR. 

77 

74LS138 

1 OF 8 BINARY DECODER 

NOW 


DS8833 

Bl DIRECTIONAL BUS DRIVER NON-INV. 

NOW 


DS8835 

Bl DIRECTIONAL BUS DRIVER INV. 

NOW 


MM1702A 

256 X 8 PROM, ERASABLE 

NOW 


MM5204Q 

512 X 8 PROM, ERASABLE 

NOW 


MM2708 

IK X 8 PROM, ERASABLE 

4 OTR. 

76 

DM87S295,6 

512 X 8 PROM 

4 OTR. 

76 

MM5213 

256 X 8 ROM 

NOW 


MM5242 

IK X 8 ROM 

NOW 


MM2316A 

2K X 8 ROM 

NOW 


MM74C920 

256 X 4 STATIC CMOS RAM 

NOW 


MM5269 

256 X 4 STATIC RAM (LATCHED INPUT) 

NOW 


MM2101-2 

256 X 4 STATIC RAM, SEPARATE I/O 

NOW 


MM2111-2 

256 X 4 STATIC RAM, COMMON I/O 

NOW 


MM2102-2 

IK X 1 STATIC RAM 650ns 

NOW 


MM2102A-4 

tK x1 STATIC RAM 450ns 

NOW 


MM5255,6 

IK X 4 STATIC RAM 

4 OTR. 

76 

MM5257 

4K X 1 STATIC RAM 

4 OTR. 

76 

MM5280B 

4K X 1 DYNAMIC RAM 

NOW 
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4-bit 

National’s 4-Bit Pi^ocessor 

FIPS is National’s trade name for it’s MCS-4’^ 
compatible family. This family is now built by 
two major semiconductor manufacturers, of- 
fering the user the security of multiple sourc- 
ing and competitive pricing. 

Applications 

FIPS has found itself designed into a variety 
of simple control and human interface appli- 


FIPS 
The original 
microprocessor 

cations where sophisticated features are not 
important. Thus FIPS has become popular for 
scales, simple keyboard applications, and 
low speed human interface applications. 


• High volume means low cost 

• Readily available off the shelf 

• Widely understood by microprocessor 
system designers 
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Microprocessor 


PACEkit — Get Off to a Fast Start 

PACEkit is a complete component package: 
it enables the user to build up and experi- 
ment with simple PACE systems; develop 
and debug small programs, and experiment 
with advanced interrupt structures. 



PACE and IMP-16 based control systems. 
And best of all, he can quickly convert an 
IMP-16 system for PACE and vice-versa: thus 
cutting capital equipment costs. 



Software Development 

Strong software support tools reflect in lower 
system cost, lower engineering cost, and a 
quicker development cycle. 



PrototypIng^Hardware 

Development 

The PACE and IMP-16P Development Sys- 
tems are sophisticated tools that include a 
CPU, memory, interfaces; the works. They 
are complete and self-contained. The PACE 
system has the additional capability of 
emulating PACE operation in the user’s sys- 
tem. Using the Development Systems, an 
engineer can quickly develop and evaluate 


At National, we take software seriously. That 
is why we were first with a Conversational 
Assembler, first with a disc-based develop- 
ment system; and why we have spent a lot of 
time and money to give you the kinds of tools 
that speed your software development. Both 
PACE and IMP-16 are supported with 
relocating cross- and resident assemblers, 
conversational assembler/editors, utilities, 
and diagnostics. There’s even a translator to 
convert IMP-16 programs for PACE. 
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Getting to Know SC/MP — 
SC/MPKit 

The SC/MP kit is a collection of parts, 
documentation, and application information 
to help a designer get off the ground quickly 
with SC/MP' Inside is everything a user 
needs to design and build up simple SC/MP 
systems. 


SC/MP Software Support 

SC/MP is presently supported by cross 
assemblers written in both FORTRAN and 
iMP-16 assembly language. A PACE cross 
assembler is in the works. In addition, SC/MP 
supports resident debug software and 
absolute loaders (included in SC/MP LCDS), 
and hardware diagnostics. . 

Software support is an on-going concern at 
National. Our software is designed to help 
you get ideas into production as quickly as 



possible 


i'' 


SC/MP LCDS 

LCDS (Low Cost Development System) is a 
more complete package for the user who 
needs more power than the SC/MP kit 
affords. It includes a keyboard, display, 
memories, microprocessor, and interface 
circuits that allow a user to rapidly develop 
and debug small programs, and experiment 
with interrupts and interface structures. 


© IC MASTER 1977 


National Semiconductor 




National Semiconductor 


Total Product Support 


Around the processor are the support de- 
vices, documentation, application services, 
training, and other services that make it pos- 
sible to use the product. Often, the availabil- 
ity of these devices and services makes the 
difference between a successful design ef- 
fort and a complex project that drags on 
and on. 

For this reason. National has given a lot of 
thought to devices and services that simplify 
the designer’s job, and help to insure his 
success. 


Applications Support 

National knows applications support is im- 
portant. That is why we have invested in a 
factory microprocessor applications group 
that’s always here to help when you have 
questions on hardware or software. 


Training 

National offers a series of graduated courses 
that let you study with people at your own 
level. At National, school isn’t a spectator 
sport. Each course includes a full two days 
of hands-on laboratory training on a de- 
velopment system. Microprocessor courses 
are presently taught in Santa Clara, Califor- 
nia; Dallas, Texas; and Miami, Florida. 


Fieid Support 

A little advice at the right time can be worth 
weeks in design. Because National realizes 
this, it has invested more heavily than any 
other semiconductor company in field appli- 
cation support. National’s trained crew of 
field application engineers are available to 
provide you with the latest information on 
new products and application ideas. 

Service 

National has built a service center in Santa 
Clara, CA, to provide timely service for mi- 
croprocessor products. Fast, efficient repair 
and retrofit of microprocessor systems is 
available to any user. 



Often the quickest way to get into production 
is to let someone else do part of the work. To 
help you get into production quickly, we’ve 
done part of your development, with a series 
of application cards for standard system 
functions. 



User Group 

COMPUTE, National’s user group, is a soft- 
ware-sharing, idea-sharing organization. Its 
purpose is to get information to designers 
about new products, bugs, application ideas, 
and things that will make them more success- 
ful users. It includes a growing library of 
software programs to help you in your appli- 
cations. 


Custom Cards 

If you want to buy a designed and tested 
function, instead of just a chip, and our 
standard cards don’t quite meet your needs, 
give us a call. We have lots of experience 
designing cards around our processors; and 
chances are, we can propose a design to 
meet your needs. 
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ISP-8A/500D single-chip 8-bit microprocessor (SC/MP) 


general description 

SC/MP (Simple Cpst-effective Microprocessor) is a 
single-chip 8-bit microprocessor packaged in a stan- 
dard, 40-pin, dual-in-line package. 

Silicon gate, depletion mode standard-process tech- 
nology ensures high performance, high reliability, and 
high producibility. 

SC/MP is intended for use in general-purpose applica- 
tions where cost per function is a most significant 
criterion. But cost efficiency is only a part of SC/MP's 
story. It goes on to include a variety of useful 
functions that are not even provided by some of the 
expensive microprocessors, like self-contained timing 
circuitry, 16-bit (65k) addressing capability, serial or 
pgrallel data-transfer capability and common memory/ 
peripheral instructions. The built-in features In con- 
junction with the low initial cost describe what 
SC/MP really is — a microprocessor specifically 
designed to provide the simplest and most efficient 
solution to many application requirements. 

features 

■ Simpler interfacing 

• Bidirectional TRI-STATE® 8-bit data bus 

• TTL-compgtible input/output Interface 


■ Direct Memory Access (DMA) and multiprocessor 
capabilities 

• Handshake bus-access control 

■ Simplified programming 

• Multiple addressing modes — program-counter- 
relative, Immediate data, indexed, auto-indexed, 
and implied 

■ Direct control output 

• Three user- accessible control -flag outputs 

■ Simpler I/O hardware 

• Separate serial-data input and output ports 

• Two sense inputs 

• Direct interfacing to standard memory parts 

■ On-chip timing 

• Minimizes external hardware required for clock 
generation 

■ Interface flexibility 

• Capability to interface with memories or peri- 
pherals of any speed 

■ Large system capability 

• Address capability to 65k bytes of memory 

■ Simplified power requirements 


block and connection diagrams 




TOP VIEW 
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ISP-8A/500D single-chip 8-bit micrdprocessor (SC/MP) 





applications 


Test Systems and Instrumentation 
Machine Tool Control 
Small Business Machines 
Word Processing Systems 
Educational Systems 
Multiprocessor Systems 


Process Controllers 
Terminals 
Traffic Controls 
Laboratory Controllers 
Sophisticated Games 
Automotive 


absolute maximum ratings 

Voltage at Any Pin Vss + 0.3 V to Vss -20 V 

Operating Temperature Range 0°C to +70°C 

Storage Temperature Range -65°C to +150°C 

Lead Temperature (Soldering, 10 seconds) 300°C 


electrical characteristics (Ta = o°c to +70° c, vss = +5 v + 5%, vgg = -7 v ± 5%) 


Conditions 



Parameter 


INPUT SPECIFICATIONS 


ENIN, NHOLD, NRST, SENSE A, 
SENSE B, SIN, DB0-DB7 
(TTL Cohnpatibie) (Note^) 

Logic/' V Input Voltage 


Logie "0" Input Voltage 


Pullup Transistor "ON" Resistance 
(Note 2) 


Logic "0" Input Current 


BREQ(Note3) 

Logic " 1 " I nput Vol tage 
Logic "0" Input Voltage 


XI, X2 (Note 4) 

Logic "1" Input Voltage 


Logic "0" Input Voltage 


Logic "1" Input Current 


Logic "0" Input Current 


Input Capacitance 

(All pins except Vgg 3 nd Vgs) 
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slocrtricdl charactoristics to +70°C, Vss = +5V ± 5%, Vqg = ~7V ± 5 %) (continued) 


Conditions 

Min. 

Typ.* 

Max. 



Parameter 


TIMING SPEGIFIGATIONS (Note 5) 


Tx (Notes 4 and 6) 


Address and Input/Output Status 
(See figures 5 and 6.) 

Tdi (ADS) 


Tw (ADS) 


Ts(ADDR) , 

Th (ADDR) 


Ts (STAY) 


Th(STAT) 


Data Input Gycle (See figure 5.) 

Td (RDS) -80 


Tw(RDS) 


Ts(RD) 


Th(RD) 


TagG (RD) 


Data Output Gycle (See figure 6.) 
Td (WDS) 


Tw(WDS) 


Ts (WD) 


Th (WD) 


Input/Output Gycle Extend 
(See figure 7.) 

Ts (HOLD) 


Tdi (HOLD) 


Td2(HOLD) 


Tw(HOLD) 


Bus Access (See figure 4.) 
Td (ENOUT) 


Td2 (ADS) 


OUTPUT LOAD GAPAGITANGE 


^External Load Gapacitance 


Note 1: Maximum ratings indicate limits beyond which permanent damage may occur. Continuous operation at these limits is not intended and 
should be limited to those conditions specified under electrical characteristics. 

Note 2: Pullup transistors provided on chip for TTL compatibility. 

Note 3: BREQ Is an input/output signal that requires an external resistor to Vqq or ground. 

Note 4: X-i and X 2 are master timing inputs that are normally connected to a 1-megahertz crystal or an external capacitor to control the frequency 
of the on-chip oscillator. 

A hermetically sealed quartz crystal is recommended. The crystal must be a series-resonant type and its equivalent series resistance must not exceed 
600 ohms. Suppression of third harmonic oscillations may be required depending on the characteristics of the crystal. Typically, a 600- picofarad 
capacitor across pin Xi or X 2 and an AC ground minimizes third harmonic effects. 

If use of an external oscillator is desired, the circuit shown in figure 3 or an equivalent may be used. 

Note 5: All times measured from valid Logic "0" or Logic '*1" level. 

Note 6: Tx is the time period for one clock cycle of the on-chip or external oscillator. Refer to paragraph titled Timing Control fot detailed 
definition. 

* Typical parameters correspond to nominal supply voltage at 25‘’C. 
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functional description 

SC/MPisa self-contained general-purpose microprocessor 
designed for ease of implementation in stand-alone, DMA 
(Direct Memory Access), and multiprocessor applications. 
Communications between SC/MP and external memory/ 
peripheral devices are effected via a 12-bit dedicated 
address bus and an 8-bit bidirectional data bus. During 
the address interval of each input/output cycle, SC/MP 
employs both busses to provide a 16-bit address output: 
the 12 least significant address bits are sent out over the 
12-blt address bus and the 4 most significant address bits 
are sent out over the 8-bit data bus along with 4 status 
bits. Separate strobe outputs from SC/MP (NADS, 
NWDS, NRDS) Indicate when valid address information 


is present on the two busses, and when valid input/ 
output memory or peripheral data are present on the 
8-bit bus. To further extend flexibility of application, 
serial data input/output ports are also provided so that 
serial data transfers can be effected under program 
control. The remaining input/output signals shown in 
figure 1 are dedicated to general-purpose control and 
status functions, including initialization, bus manage- 
ment, microprocessor halt, interrupt request. Input/ 
output cycle extension, and user-specified hardware/ 
software interface functions. A detailed description of 
each Input/output signal Is provided in table 1. 


PROGRAM COUNTER 
(HIGH) 


POINTER REGISTER 1 
(HIGH) 


POINTER REGISTER 2 
(HIGH) 


POINTER REGISTER 3 
(HIGH) 


PR0(TR AM COUNTER 
(LOW) 


POINTER REGISTER 1 
(LOW) 


POINTER REGISTER 2 
(LOW) 


POINTER REGISTER 3 
(LOW) 


- ^3 VSS 


^ — <^4o| VG6 


4-BIT 

INCREMENTER 


BUS TRANSFER 
AND SHIFT 



! ENOUT [4^ 
r NHOLD [7} 

I 

I NWDS [7^ 

l NRDS |T^ 









- 

I/O 


CONTROL 







TT 


■ GATING AND 

— * *-1 FUNCTION 

CONTROL 

INSTRUCTION 

DECODE ,/o STATUS 

and (4 BITS) . , 

CONTROL 


ACCUMULATOR 


EXTENSION 

REGISTER 


I SENSE A/ 

I INTERRUPT 


FLAG 0 
FLAG 1 


I INSTRUCTION I 

I REGISTER I 


^3 


FIGURE 1. SC/MP Detailed Block Diagram 
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TABLE 1. 

Input/Output Signal Description 

Signal 

Mnemonic 

Functional Name 

Description 

NRST 

Reset Input 

Set high for normal operation. When set low, aborts in-process 
operations. When returned high, internal control circuit zeroes 
all programmer-accessible registers; then, first instruction is 
fetched from memory location 0001 1 6- 

CONT 

Continue Input 

When set high, enables normal execution of program stored in 
external memory. When set low, SC/MP operation is suspended 
(after completion of current instruction) without loss of internal 
status. 1 , 

BREQ 

Bus Request Input/Output 

Associated with SC/MP internal allocation logic for system bus. 

Can be used as bus request output or bus busy input. Requires 
external load resistor to Vqq. 

ENIN 

Enable Input 

Associated with SC/MP internal allocation logic for system bus. 

When set high, SC/MP is granted access to system busses. When 
set low, places system busses in high-impedance (TRI -STATE®) 
mode. 

ENOUT 

Enable Output 

Associated with SC/MP internal allocation logic for system bus. 

Set high when ENIN is high and SC/MP is not using system busses 
(BREQ-low). Set low at all other times. 

NADS 

Address Strobe Output 

Active-low strobe. While low, indicates that valid address and 
status output are present on system busses. 

NRDS 

Read Strobe Output 

Active-low strobe. On trailing edge, data are input to SC/MP from 

8-bit bidirectional data bus. High-impedance (TRI-STATE®) 
output when input/output cycle is not in progress. 

NWDS 

Write Strobe Output 

Active-low strobe. While low, indicates that valid output data are 
present on 8-brt bidirectional data bus. High-impedance (TRI- 
STATE®) output when input/output cycle not in progress. 

NHOLD 

Input/Output Cycle Extend 
Input 

When set low prior to trailing edge of NRDS or NWDS strobe, 
stretches strobe to extend input/output cycle; that is, strobe is 
held low until NHOLD signal is returned high. 

SENSE A 

Sense/Interrupt Request 

Input 

Serves as interrupt request input when SC/MP internal IE 
(Interrupt Enable) flag is set. When IE flag is reset, serves as user- 
designated sense condition input. Sense condition testing Is 
effected by copying status register to accumulator. 

SENSE B 

Sense Input 

User-designated sense-condition Input. Sense-condition testing Is 
effected by copying status register to accumulator. 

SIN 

Serial Input to E Register 

Under software control, data on this line are right-shifted into E 
register by execution of SIO instruction. 

SOUT 

Serial Output from E 

Register 

Under software control, data are right-shifted onto this line from 

E register by execution of SIO instruction. Each data bit remains 
latched until execution of next SIO Instruction. 

FLAGS 

0,1,2 

Flag Outputs 

User-designated general-purpose flag outputs of status register. 

Under program control, flags can be set and reset by copying 
accumulator to status register. 

ADOO- 

AD11 

Address Bit 00 through 

Address Bit 1 1 

Twelve TRI-STATE® address output lines. SC/MP outputs 12 
least significant address bits on this bus when NADS strobe is low. 

Address bits are then held valid until trailing edge of read (NRDS) 
or write (NWDS) strobes. After trailing edge of NRDS or NWDS 
strobe, bus Is set to high-impedance (TRI-STATE®) mode until 
next NADS strobe. 



NOTE: 

The 8-bit bidirectional data bus is set to the high-impedance (TRI-STATE®) mode except when it is actually in 
use by SC/MP (NADS, NRDS, or NWDS low). During the addressing interval of each input/output cycle (NADS 
low), SC/MP provides address and status outputs over the bus; during the ensuing data-transfer interval (NRDS or 

NWDS low), 8-bit input or output data bytes are routed over the bus. 

- ^ 
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TABLE 1. Input/Output Signal Description (Continued) 


Output at NADS Time 

Functional Name Description 

Address Bit 12 Fourth most significant bit of 16-bit 
address. 

Address Bit 13 Third most significant bit of 16-bit 
address. 

Address Bit 14 Second most significant bit of 16-bit 
address. 

Address Bit 15 Most significant bit of 16-bit address. 

R-Flag When high, data input cycle is start- 

ing; when low, data output cycle is 
starting. 

I-Flag When high, first byte of instruction 

is being fetched. 

D-Flag ” When high, indicates delay cycle is 
starting; that is, second byte of DLY 
instruction is being fetched. 

H-Flag “ When high, indicates that Halt 

Instruction has been executed. (In 
some system configurations, the H- 
Flag output is latched and, in 
conjunction with the CONTinue 
input, provides a programmed halt.) 




Signal Mnemonic/ 
Pin Designation 

pio 

DB1 

DB2 

DB3 

DB4 

DB5 

DB6 

DB7 
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TIMING CONTROL 

All necessary timing signals are provided by an on-chip 
oscillator and a timing generator. The frequency of the 
oscillator, in turn, is selected by connecting an external 
capacitor or crystal between pins 37 and 38 (XI and X2). 
When a crystal is used, the resulting frequency of the 
oscillator is equal to the resonant frequency of the 
crystal; when a capacitor is used,- the frequency of the 
oscillator varies according to the capacitance value as 
shown in figure 2. 



NORMALIZED FREQUENCY (f/f@ 500 pF) 


FIGURE 2. Oscillator Frequency versus Capacitance 

If desired, the on-chip oscillator can be disabled and the 
timing generator can be driven by an externally generated 
clock. In this case, the clock comprises single-phase 
true and complement inputs. One input is applied to X1 
and the other to X2. (A clock Is generated at twice the 
SC/MP clock frequency and Is divided by two by a flip- 
flop as shown in figure 3.) 



FIGURE 3. External Clock Generation 


In the discussions that follow, instruction execution and 
input/output timing are described in terms of micro- 
cycles. For purposes of definition, the time interval of a 
microcycle is computed according to the following 
formula: 


1 microcycle = 2Tx 
where 

Tx = time period of oscillator = - 

„ 1 

External Clock Frequency 


fosc “ frequency of on-chip oscillator 

fres “ resonant frequency of quartz crystal con- 
nected between pins 37 and 38 


INSTRUCTION FORMAT 

The SC/MP instruction repertoire includes both single- 
byte and double-byte Instructions. A single-byte instruc- 
tion consists of an 8-bit operation code that specifies an 
operation that SC/MP can execute without further 
reference to memory. A double-byte instruction consists 
of an 8-blt operation code and an 8-bit data or displace- 
ment field. When the second byte represents a data field, 
the data are processed by SC/MP during execution of the 
instruction, thereby eliminating the need for further 
memory references. When the second byte represents 
a displacement value, it is used to calculate a memory 
address that will be accessed (written Into or read from) 
during execution of the instruction (refer to Addressing). 

DATA STORAGE 

As shown in figure 1, SC/MP provides ten internal 
registers, seven of which are accessible to the program- 
mer. The purpose and function of these registers are 
described below. 

Program Counter — The program counter Is a 16-bit 
register that contains the address of the Instruction being 
executed. The contents of this register are automatically 
Incremented by one just before each instruction is fetched 
from memory to enable sequential execution of the 
stored instruction. Under program control, the contents 
of this register also may be modified or exchanged with 
the contents of a pointer register to effect subroutine 
calls and program branches. 

NOTE: 

The 16-bit address output of the program counter 
consists of a 4-bit high-order address and a 12-blt 
low-order address. When the program counter is 
incremented at the start of each instruction fetch 
input/output cycle, only the 12 l6w-order bits are 
affected; no carry is provided to the 4 high-order 
bits. For systems employing memories of 4k or 
less, the high-order bits can be ignored as they are 
set to 0000-16 following initialization.. For systems 
employing larger memories, the contents of a 
pointer register can be modified to select the 
desired 4k block of memory. 

Pointer Registers — The pointer registers are 16-bit 
general-purpose registers that are loaded normally under 
program control with reference addresses that serve as 
page pointers, stack pointers, and subroutine pointers. In 
applications havipg minimal memory addressing require- 
ments, these registers may be used alternately as data 
storage registers. 

NOTE: 

' When interrupt requests are enabled, pointer 
register 3 is automatically referenced by the Internal 
microprogram for formation of the starting address 
of the user-generated interrupt service routine. 
(See figure 8.) In this case, the contents of pointer 
register 3 must be set to one less than the memory 
location of the first instruction in the interrupt 
service routine. 

Accumulator — The 8-bit accumulator (AC) is the pri- 
mary 'working register of SC/MP. It Is used for performing 
and storing the results of arithmetic and logic operations 
as well as for data transfers, shifts, rotates, and data 
exchanges with the program counter, the pointer regis- 
ters, and the status register. 
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Extension Register — The extension register is used both 
for serial input/output data transfers and with the 
accumulator to effect arithmetic, logic, and data-transfer 
operations. If the second byte of an indexed or auto- 
indexed memory-reference Instruction (refer to Addres- 
sing) equals -12810^ contents of the extension 
register are used as the displacement value for address 
formation. 

Status Register — The status register provides storage for 
arithmetic, control, and software status flags. For more- , 
detailed information on the function of this register, 
refer to Status Register under the description of the 
Arithmetic and Logic Unit. 

Instruction Register — The 8-bit instruction register is 
not accessible to the programmer. During the fetch phase 
of each instruction cycle, this register is loaded with the 
8-bit instruction operation code retrieved from memory 
(for a single-byte instruction or the first byte of a 
doubl#-byte instruction). 

Data Input/Output Register — The data input/output 
register is not accessible to the programmer. It is used for 
temporary storage of all Input/output data received via 
or transmitted over the 8-bit bidirectional data bus 
during the data-transfer Interval of each input/output 
cycle (NRDS or NWPS low). 

Address Register — The 16-bit address register is not 
accessible to the programmer. It Is used for temporary 
storage of the 16-blt address transmitted during an input/ 
output cycle. 

ARITHMETIC AND LOGIC UNIT 

The Arithmetic and Logic Unit (ALU) provides the data- 
manipulation capability that is an essential feature of 
any microprocessor. The operations provided by the 
ALU Include OR, XOR, increment, decrement, binary 
addition, and decimal addition. For decimal addition, 
the data Inputs to the ALU are treated as two 4-bit BCD 
digits, thereby eliminating the program-storage and 
execution time required to perform BCD to binary 
conversion. 

BUS TRANSFER LOGIC 

The bus transfer logic processes the gating and function 
control outputs of the instruction-decode logic to 
provide the shift-right (with link, without link, or with 
serial input data), rotate (with or without link), and 
bus-exchange functions necessary for data movement 
between the SC/MP internal read and write busses. A 
general summary of the data-manipulation capabilities 
available to the programmer follows. 

1. Either the low-order or the high-order byte of any 
pointer register can be exchanged with the contents of 
the 8-bit accumulator. Thus, data exchanges between the 
pointer registers can be effected one byte at a time via 
the accumulator. 

2. The contents of the program counter can be directly 
exchanged with the contents of any pointer register. 

3. The contents of the extension register can be loaded 
into the accumulator or can be exchanged with the 
contents of the accumulator. When the accumulator is 
loaded from the extension register, the original contents 
of the accumulator are lost. 


4. The contents of the status register can be copied Into 
the accumulator to enable status modification or condi- 
tional-branch testing. When the status register is copied 
into the accumulator, the contents of the status register 
are not altered but the original contents of the accumu- 
lator are lost. 

5. The contents of the accumulator can be copied into 
the status register to dhange the outputs of the status 
register, except for status bits 4 and 5 (Sense A and B 
inputs to SC/MP). Since these are read-only bits, they 
are not affected by data movements internal to SC/MP. 
Copying the accumulator Into the status register does 
not alter the contents of the accumulator. 

NOTE: 

The flag 0, 1, and 2 outputs of the status register 
serve as latched flags; in other words, they are set 
to the specified state when the contents of the 
accumulator are copied Into the status register, and 
they remain in the specified state until the contents 
of the status register are modified again under 
program control. 

STATUS REGISTER 

The function of each bit in the status register Is described 
briefly below. 


7 

6 

5 

4 

3 

2 

1 

0 

CY/L 

OV 

SB 

Sa 

IE 

P2 

Fl 

FO 


User Flag 0 — User-assigned general-purpose status bit for 
implementation as software status bit or in system 
control applications. This status bit is available as an 
external output from SC/MP. 

User Flag 1 — Same as User Flag 0. 

User Flag 2 — Same as User Flag 0. 

Interrupt Enable Flag — Internal status bit that is set 
and reset under program control. When set, SC/MP 
recognizes external Interrupt requests received via Sense 
A input. When reset, inhibits SC/MP from recognizing 
interrupt requests. 

Sense A ~ General-purpose status input for sensing 
external conditions. When IE flag is reset, this bit cant)e 
tested by copying status register to accumulator. When 
IE flag is set, this bit serves as interrupt request input 
causing SC/MP to automatically branch to user-geneijated 
interrupt-service routine in response to high Input. 

Sense B — Same as Sense A except that it is not tested 
for interrupt status. 

NOTE: 

Sense A and B inputs are read-only bits. Thus, they 
are not affected when the contents of the accumu- 
lator are copied into the status register. 

Overflow (OV) — This bit is set if an arithmetic over- 
flow occurs during an add (ADD, ADI, or ADE) or a 
complement-and-add instruction (CAD, CAI, or CAE). 
It is not affected by the decimal-add instructions (DAD, 
DAI, or DAE). 

Carry/Ltnk (CY/L) — This bit is set If a carry from the 
most significant bit occurs during an add, complement- 
and-add, or decimal-add Instruction. Thus, it serves as a 
carry input to the next add instruction. In addition. It is 
included in the Shift Right with Link (SRL) and Rotate 
Right with Link (RRL) Instructions. 
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CONTROL 

The operation of the SG/MP microprocessor consists of 
repeatedly accessing or fetching instructions from the 
program stored in external memory and executing the 
operations specified by the Instructions. These two steps 
are carried out under the control of an internal micro- 
program. (SC/MP Is not user-microprogrammable.) The 
microprogram is similar to a state table specifying the 
series of states of system control signals necessary to 
carry out each instruction. Microprogram storage is 
provided in the instruction decode and control logic, 
and microprogram routines are implemented to fetch 
and execute instructions. The fetch routine first incre- 
ments the program counter, and then causes the instruc- 
tion address to be transferred from the program counter 
to the system busses via the output address register. The 
microprogram next initiates an input data transfer. When 
the instruction operation code is subsequently placed on 
the 8 -bit data bus (single-byte instruction or first byte 
of double-byte instruction), the operation code is loaded 
into the instruction register. The operation code is then 
partially decoded to determine whether the instructidn 
contains a second byte. If it does, a second input data 
transfer is effected to load the next byte In the data 
input/output register. 

After the complete Instruction is stored in the instruc- 
tion and/or data input/output register(s), the instruction 
decoder transforms the instruction operation code Into 
the address of the appropriate Instruction-execution 
routine contained in the internal microprogram. The 
microprogram then branches to the specified Internal 
address to initiate execution of the instruction. The 
resulting execution routine comprises one or more 
microinstructions that implement the required functions. 
For example, the first microcycle of an Extension 
Register Add Instruction (ADE) causes the contents of 
the extension register to be gategl onto the read bus, 
transferred to the write bus via the bus control logic, 
and then written into the data input/output register. 
The next microcycle causes the contents of the accumu- 
lator to be gated onto the read bus, the contents of the 
read bus to be added to the contents of the data Input/ 
output register via the ALU, and the resultant output of 
the ALU to be written into the accumulator via the 
write bus. The final step of the execution routine Is a 
jump back to the fetch routine to access the next 
instruction. 

INITIALIZATION 

Since SC/MP may power up in a random condition, the 
following power-up and Initialization ‘procedure is 
recommended. 

1 . Apply power (Vss arid Vqg) and set NRST low. 

NOTE: 

Allow ample time (typically, 100ms) for the 
oscillator and the internal clocks to stabilize. In 
systems where NRST is set low after turning on 
power, NRST must remain low for a minimum of 
4Tx. While NRST is low, any In-process opera- 
tions are aborted automatically. When NRST is 
low, strobes and address and data busses are in the 
Non- I/O state (high-Z state). 

2. Set NRST high. 


NOTE: 

This causes the SC/MP internal control qircuit to 
set the contents of all programmer^accesslble 
registers to zero. Thus, when SC/MP Is granted 
access to the system busses following initialization, 
the first instruction Is fetched always from memory 
location 0001 - 10 . The BREQ output goes high, 
indicating the start of this input/output cycle; 
this occur$ at a time within 13Tx after NRST is 
set high. Normal execution of the program con- 
tinues as long as NRST remains high. 

parallel data transfers 

Parallel data transfers occur during each Instruction 
fetch and during the ensuing read/write cycle associated 
with execution of the memory-reference instructions. 
This class of instruction could perhaps more properly be 
called the 'Mnput/Output Reference Class'' in the case of 
the SC/MP microprocessor, since ail data transfers, 
whether' with memory, peripheral devices, or a central 
processor data bus, occur through the execution of these 
instructions. This unified bus structure is in contrast 
with many other microprocessors and minicomputers 
that have one instruction type (input/output class) for 
communication with peripheral devices and another 
instruction type (memory reference class) for communi- 
cation with memories. The advantage of the approach 
taken by'' SC/MP Is that a wider variety of instructions 
(the entire memory-reference class) Is available for 
communications with peripherals. Thus, the LD and ST 
(Load and Store) instructions can be used for basic 
transfers, the ILD and OLD (increment/decrement and 
load) instructions can be used for indexing peripheral 
registers, and the remaining memory reference Instruc- 
tions can be used, as required, for "one-step" retrieval 
and processing of peripheral input data. 

BUS ACCESS 

Before SC/MP can initiate parallel data transfers with 
memory or peripheral devices, It must have access to the 
system address and data busses. Three of the SC/MP 
input/output signals ah associated with bus control: 
BREQ, ENIN, and ENOUT. For simple stand-alone 
applications, the ENOUT signal can be ignored and the 
ENIN signal can be tied to Vss to allow the SC/MP 
microprocessor to have continual access to the system 
busses. The BREQ input/output line then goes high 
during each input/output cycle as shown in figures 5 and 
6 to indicate when SC/MP is actually using the system 
busses. 

NOTE: 

The BREQ input/odtput line must be tied to Vqg 
( or ground In +5-volt/-7-volt systems) via an 
external load resistor to allow normal operation of 
the SC/MP microprocessor. 

For DMA and multiprocessor applications, the BREQ, 
ENIN, and ENQUT signals can be. interconnected in 
various configurations to allow bus access to be granted 
to requesting devices according to user-specified priori- 
ties. Figure 4 illustrates the general sequence in which 
these signals are processed by SC/MP to gain access to 
the system busses and to indicate when the busses are 
actually being used. 


1006 


© IC MASTER 1977 




Note 1: ENOUT goes high to indicate that SC/MP was granted access to bus (ENIN high) but is not using bus. 

Note 2: ENOUT goes low in response to low ENIN input. 

Note 3: SC/MP generates bus request; bus access not granted because ENIN low. 

Note 4: ENIN goes high. Bus access now granted and input/output cycle actually initiated. If ENIN is set low while SC/MP 
has access, to the bus, the address and data ports will go to the high-impedance (TRI-STATE®) state, but BREQ will remain 
high. When ENIN is subsequently set high, the input/output cycle will begin again. 

Note 5: I/O cycle completed. ENOUT goes high to indicate that SC/MP granted access to bus but not using bus. If ENIN had 
been set low before completion of input/output cycle, ENOUT would have remained low. 

Note 6: ENOUT goes low to Indicate that system busses are available for use by highest-priority requestor. 

FIGURE 4. Bus Access Control 
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Note: Timing is valid when ENIN is wired high or is set high before BREQ is set high by SC/MP;see figure 4 for NADS 
timing when ENIN is set high after BREQ. 


FIGURE 5. SC/MP Data Input Timing 




FIGURE 6. SC/MP Data Output Timing 


INPUT/OUTPUT CYCLE 

Once SC/MP has control of the system busses, the actual 
Input/output cycle begins. As shown in figures 5 and 6, 
the functions of memory addressing, data reading, and 
data writing are implemented, respectively, by the address 
strobe (NADS), the read strobe (NRDS), and the write 


strobe (NWDS). Note that the BREQ signal Is reset low 
at the end of the Input/output cycle to indicate th4t the 
system busses are now free for use by the highest- 
priorlty requesting device. 
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The first operation that SC/MP performs for each input/ 
output cycle is to load the 12 least significant address 
bits onto the 12-bit address bus, and the 4 most signifi- 
cant address bits along with 4 status bits onto the 8-bit 
data bus. At the same time, SC/MP sets the NADS output 
low to indicate that the address and the status informa- 
tion are valid. The low-order address on the 12-blt bus is 
then held valid for the duration of the input/output 
cycle; the high-order address and the status information 
on the 8-bit bus remain, valid only while NADS Is low. 
While valid, the status bits have the following signifi- 
cance: 

RFLG — When high, indicates that input/output cycle is 
read cycle; when low, indicates that input/output cycle is 
write cycle. 

IFLG — Set high to indicate that Instruction operation 
code (single-byte instruction or first byte of double- 
byte instruction) will be output from memory following 
NADS. 

DFLG — Set high only when second byte of Delay 
Instruction is to be read from memory following NADS. 
Execution of the Delay Instruction then starts at trailing 
edgeof NRDS. Upon completion, SC/MP provides NADS 
output to initiate next input/output cycle If bus access 
Is granted. Time in microcycles from leading edge of 
delay flag to leading edge of subsequent NADS output is 
computed from the following formula: 

Delay = [9 + 2(AC) + 2 disp + 2^ disp] microcycles 
where 

(AC) = unsigned contents of accumulator 

disp = unsigned displacement value contained in 
second byte of Delay Instruction 

The time derived from the above formula does not 
include the four microcycles required to fetch the first 
byte of the Delay Instruction. Thus, when the Delay 
Instruction is used for software timing, total instruction 
execution time equals [13 + 2(AC) + 2 disp + 2^ disp] 
microcycles. 


NOTE: > 

When Halt Instruction is executed, instruction 
decode and control logic inhibits incrementing of 
program counter for one Input/output cycle. Thus, 
Halt Instruction is read from memory a second 
time to enable generation of HFLG output, but no 
further processing of Halt Instruction occurs. In 
effect, this procedure ensures HFLG is output In 
advance of the next instruction to be fetched from 
memory. 

HFLG -- Set high only during addressing interval of read 
cycle that follows Halt Instruction. HFLG may be used 
to cau§e user-provided external logic to set the CONT 
input low, and thereby to effect a programmed halt. 
Since HFLG read cycle precedes the next instruction 
fetch, termination of programmed halt enables fetch of 
first instruction that follows Halt Instruction. 

After resetting the NADS output, SC/MP generates an 
NRDS or NWDS strobe, respectively, to Initiate a data- 
input (read) or data-output (write) operation. For a read 
operation, input data are strobed into SC/MP from the 
8-blt bus on the trailing edge of the NRDS strobe. For a 
write operation, SC/MP places valid output data on the 
8-bit bus on the leading edge of the NWDS strobe. After 
resetting the NRDS or NWDS strobe to complete the 
data transfer, SC/MP then resets the BREQ signal to 
Indicate that the system busses are free for use by 
another controller. 

input /output cycle extension 

For systems employing memories or peripherals with 
long access times it may be desirable to utilize the 
NHOLD input to lengthen the Input/output cycle. As 
shown in figure 7, setting the NHOLD signal low prior 
to the trailing edge of the NRDS or NWDS strobe causes 
SC/MP to hold the strobe active until after the NHOjLD 
signal Is returned high. 

The NHOLD signal can also be used for single-cycle 
execution of the operating program as required for 
debugging software. 



Note: Dashed trailing edge of NRDS/NWDS indicates normal strobe timing when NHOLD is not active. 

FIGURE 7. Extended tnput/Output Timirig 
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serial data transfers 

i 

Serial input/output data transfers can be used efficiently 
with very slow input/output peripherals such as X*Y 
plotters, teletypewriters, slow-speed printers, and so 
forth. Such transfers can be effected in any of the 
following manners: 

1. By assigning serial input/output functions to the 
extension register via the SIO (Serial Input/Output) 
Instruction. When this instruction is executed, the 
contents of the extension register are shifted right one 
bit. At the same time, data present on the SIN line are 
shifted into bit position 7 of the extension register and 
the original contents of bit position 0 are shifted into a 
flip-flop to provide a latched output of the SOUT line. 
The SOUT data are then held latched until the next SIO 
instruction is executed. 

2. By Ljsing one of the status flags as an output data bit 
and one of the sense lines as an input data bit. 

3. By implementing external logic such that only one 
line of the 8-bit data input/output bus is used. 

For synchronous systems, serial data input/output timing 
may be provided by program loops that employ the 
delay instruction, or by using one or more of the transfer 
instructions (see table 2) to test the output of an external 
timing circuit. For asynchronous systems, one of the 
sense Inputs can be used for testing bit-received/ready 
status and a pulsed flag output can be provided, under 
program control, for peripheral Indexing each time that 
a data bit is actually shifted in or out. 

Systems that have several input/output devices must be 
multiplexed; device selection can then be accomplished 
using the status flag outputs of SC/MP, or by using 
parallel input/output commands to load an external 
latch. Systems that do not require serial input/output 
capability can employ the SIN and SOUT lines as a sense 
input and flag output, respectively. 


interrupts 

When the internal interrupt enable (IE) flag is set under 
program control, the Sense A line Is enabled to serve as 
an interrupt request input; when the IE flag is reset, 
SC/MP Is inhibited from detecting interrupts. Thus, while 
the IE flag is set, the Sense A input Is tested prior to the 
fetch phase of each instruction as shown in figure 8. 
Upon detection of an interrupt request (Sense A high), 
the following events occur autotnatically. 

1. The status register IE flag is reset to prevent SC/MP 
from responding to any further interrupt requests. 
Interrupt request capability can then be reenabled during 
or at the end of the ensuing user-generated Interrupt 
service routine via the lEN (Enable Interrupt) Instruc- 
tion or by copying the accumulator into the status 
register. 

2. The contents of the program counter are exchanged 
with the contents of the pointer register 3. 

3. The contents of the program counter are incremented 
by one to address the first instruction of the user- 
generated Interrupt service routine. 

The interrupt system must be armed before interrupts 
are enabled. This is accomplished as follows: ’ 


1. First, the Interrupt Enable Bit in the Status Register 
is set true by executing either an Enable Interrupt 
Instruction (lEN) or a Copy Accumulator to Status 
Register Instruction (CAS). 

2. Second, one additional instruction Is fetched and 
executed. 

A return from interrupt is accomplished by executing 
two Instructions: Enable Interrupt (lEN) immediately 
followed by Exchange Pointer 3 with Program Counter 
(XPPC 3). 


microprocessor halt 

The CONT input to SC/MP is provided to enable 
suspension of operation without loss of internal status. 
Processing of the CONT input is shown in figure 8. Since 
this is an asynchronous input. It can be controlled by 
external timing logic, or as stated previously, the HALT 
flag output that appears on the 8-blt data bus (during 
the read cycle that follows execution of a Halt Instruc- 
tion) can be used with an external circuit to effect a' 
programmed halt condition. Note that when an interrupt 
request is detected while the CONT input is low, the first 
instruction of the user-generated interrupt service routine 
is automatically executed. Thus, the first instruction of 
the interrupt service routine can be used to reset the' 
external CONT input logic and, thereby, to terminate 
the microprocessor halt condition if so desired. 

After execution of an instruction, the CONT input must 
be high for a minimum time of 2Tx (1 microcycle) in 
order to fetch and execute the next instruction. 



Microprocessor Halt and Interrupt Request Input Processing 
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instruction set 

The SC/MP instruction set provides the general-purpose 
user of microprocessors a powerful programming capa- 
bility along with above-average flexibility and speed. The 
Instruction setconsistsof 46 instructions, which comprise 
eight general categories. A listing of the complete 
instruction set Is provided in table 2; typical instruction 
execution times are given in table 3, and notations and 
symbols used as shorthand expressions of instruction 
capability are defined in table 4. 

ADDRESSING 


During execution, instructions and data defined in a 
program are stored into and loaded from specific 
memory locations, the accumulator, or selected registers. 
Because SC/MP, memory (read/write and read-only), 
and peripherals are on a common data bus, any instruc- 
tion used to address memory may be used to address the 
peripherals. The formats of the Instruction groups that 
reference memory are shown below. 


7, , , ,3 

2 

1,0 

opcode 

m 

Ptr 

opcode 

ptr 


Memory Reference instructions 

Memory Increment/Decrement 
Instructions and Transfer instructions 


Memory-reference instructions use the PC-relative, in- 
dexed, or auto-indexed methods of addressing memory. 
The memory-increment/decrement instructions and the 
transfer instructions use the PC-relative or indexed 
methods of addressing. 


The various methods of addressing memory and peri- 
pherals are shown below. 


Immediate addressing is an addressing format specific to 
the Immediate instruction group. 


Type of 
Addressing . 

Operand Formats 

m 

ptr 

disp 

PC-relative 

0 

0 

-128 to +127 

Indexed 

0 

1,2, or3 

-128 to +127 

Immediate 

1 

0 

-128 to +127 

Auto-Indexed 

1 

1,2, or 3 

-128 to +127 


For PC-relative, indexed, and auto-indexed memory- 
reference instructions, another feature of the addressing 
architecture Is that the contents of the extension register 
are substituted for the displacement If the Instruction 
displacement equals -128 (tX'80). 

NOTE: 

All arithmetic operations associated with address 
formation affect only the 1 2 loW-order address 

; , ■ ' 


bits; no carry is provided to the 4 high-order bits. 
For systems employing memories of 4k or less, the 
high-order bits can be ignored as they are set to 
0000 following initialization. For systems employ- 
ing larger memories, the high-order bits must be 
set to the starting address of the desired 4k block 
of memory. For example: 

0001 2 enables memory locations 1000 16 ■ 1FFF'i6 

to be addressed. 

00102 enables memory locations 2000i6 * 2FFFi6 
to be addressed and so forth. 


PC-Relative Addressing A PC-relative address is formed 
by adding the displacement value specified in the operand 
field of the Instruction to the current contents of the 
program counter. The dlspiacerhent is an 8-bit twos- 
complement number, so the range of the PC-relative 
addressing format is -12810 to +127io locations from 
the current contents of the program counter. 

Immediate Addressing — Immediate addressing uses the 
value in the second byte of a double-byte instruction as 
the operand for the operation to be performed (see 
below). 

For example, corripare a Load (LD) instruction to a Load 
Immediate (LDI) instruction. The Load instruction uses 
the contents of the second byte of the instruction In 
computing the effective address of the data to be 
loaded. The Load Immediate Instruction uses the con- 
tents of the second byte as the data to be loaded. 

Indexed Addressing — Indexed addressing enables the 
programmer to address any location in memory through 
the use of the pointer register and the displacement. 
When Indexed addressing is specified in an instruction, 
the contents of the designated pointer register are added 
to the displacement to form the effective address. The 
contents of the poirvter register are not modified by 
indexed addressing. 

Auto-Indexed Addressing — Auto-indexed addressing 
provides the same capabilities as Indexed addressing 
along with the ability to increment or decrement the 
designated pointer register by the value of the displace- 
ment. If the displacement is less than zero, the pointer 
register Is decremented by the displacement before the 
contents of the effective address are fetched or stored. 
If the displacement is equal to or greater than zero, the 
pointer register is used as the effective address, and the 
pointer register Is Incremented by the displacement after 
the contents of the effective address are fetched or 
stored. ' 
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DOUBLE-BYTE INSTRUCTIONS 


TABLE 2. SC/MP Instruction Summary 


MNEMONIC 

DESCRIPTION 

OBJECT FORMAT 

OPERATION 

CYCLES 


Memory Reference Instructions 


76543210 

76543210 




LD 

Load 


11000 

rdptr 

disp 


(AC)HEA) 

18 

ST 

Store 


11001 




{EA)^{AC) 

18 

AND 

AND 


110 10 




(ACK(AC) A(EA) 

18 

OR 

OR 


110 11 




(AC)HAC) V(EA) 

18 

XOR 

Exclusive-0 R 


11100 




{AC)^(AC)-V-(EA) 

18 

DAD 

Decimal Add 


1110 1 




(AOHAOio + (EA)io + (CY/L);(CY/L) 

23 

ADD 

Add 


11110 




(AC)-f-(AC) + (EA) + (CY/L);(CY/L),(OV) 

19 

CAD 

Complement and Add 


11111 




(AC)^(AC) --(EA) '(CY/L);(CY/L),(OV) 

20 


Memory Increment/Decrement Instructions 


765432 

1 0 

716 54 3? 1 0 




ILD 

Increment and Load 


101010 

ptr 

disp 


(AC), (EA)HEA) 1 

22 

DLD 

Decrement and Load 


101110 



(AC), (EA)HEA) - 1 

22 


Immediate Instructions 


76543210 

76543210 




LDI 

Load Immediate 


1 1000100 

data 


(AC)"^ data 

10 

ANI 

AND Immediate 


11010100 


(AC)<-(AC) Adata 

10 

ORI 

OR Immediate 


110 11 

1 00 


(AC)<~(AC) Vdata 

10 

XRI 

Exclusive*OR Immediate 


11100100 


(AC)<-(AC)-V-data 

10 

DAI 

Decimal Add Immediate 


11101100 


(AOHAOio + dataio + (CY/L);(CY/L) 

, 15 

ADI 

Add Immediate . 


11110100 


(AC)^(AC) data + (CY/L);(CY/L),(OV) 

11 

CAI 

Complement and Add Immediate 


11111 

1 00 


(AC)^(AC) -f-~data + (CY/L);(CY/L),(OV) i 

12 


Transfer Instructions 


765432 

1 0 

76543210 




JMP 

Jump 


100100 

ptr 

disp 


(PC)^EA ! 

11 

JP 

Jump if Positive 


100101 



If (AC) >0, (PC)^EA 

9, 11 

JZ 

Jump if Zero 


100110 



If (AC) = 0, (PC)<-EA 

9, 11 

JNZ 

Jump if Not Zero 


10011 

2 



If (AC) #0, (PC)^EA 

9,11 - 


Double-Byte Miscellaneous Instructions 


765432 1 0 

76543210 




DLY 

Delay 


1 00 0 1 

1 


disp 


count AC to -1, 

13, to 


MICRO- 


delay = 13 + 2 (AC) -* 
microcycles 


131,593 



SINGLE-BYTE INSTRUCTIONS 


MNEMONIC 

DESCRIPTION 

OBJECT FORMAT 

OPERATION 

MICRO- 

CYCLES 


Extension Register Instructions 

76543210 



LDt 

Load AC from Extension 


01000000 


(AC)-(E) 

6 

XAE 

Exchange AC and Extension 


00000001 


(AC)^(E) 

7 

ANE 

AND Extension 


01010000 


(AOHAC) A (E) 

6 

ORE 

OR Extension 


01011000 


(AC)HAC) V (E) 

6 

XRE 

Exclusive-OR Extension 


01100000 


(AC)HAC)A/-(E) 

6 

DAE 

Decimal Add Extension 


01101000 


(AOHAOio + (E)io + (CY/L);(CY/L) 

/ 11 

ADE 

Add Extension 


01110000 


(AC)^(AC) -H (E) + (CY/L);(CY/L),(OV) 

7 

CAE 

Complement and Add Extension 


01111000 


(AC)^(AC) +-(E) (CY/L);(CY/L),(OV) 

8 

■Ml 

Pointer Register Move Instructions 

76543210 

1 



Exchange Pointer Low 


o 

o 

o 

o 

ptr 1 

(AC)^(PTR7:o) 

8 


Exchange Pointer High 


001101 


(AC)^(PTRi5:8) 

8 


Exchange Pointer with PC 


oToTTTT 


(PC)^(PTR) 

7 


Shift, Rotate, Serial I/O Instructions 

76543210 



SIO 

Serial Input/Output 


00011001 


(Ei)->(Ei.i);SIN-^(E 7 ), (Eo)^SOUT 

5 

SR 

Shift Right 


00011100 


(ACi)-^(ACi.i),0-^(AC7) 

5 

SRL 

Shift Right with Link 


00011101 


(ACi)->(ACi.i). (CY/L)-^(AC7) 

5 

RR 

Rotate Right 


000 1 1 1 

1 0 


(ACi)->(ACi-i), (ACo)->(AC7) 

5 

RRL 

Rotate Right with Link 


000 1 1 1 

1 1 


(ACi)-^(ACi.i ), (ACo)-^(CY/L)->(AC7) 

5 


Single-Byte Miscellaneous Instructions 

76543210 



HALT 

Halt 


0 0 0 0 0 0 0 0 


Pulse H-flag \ 

8 

CCL 

Clear Carry/Link 




(CY/L)^ 

5 

SCL 

Set Carry/Link 


0000001 1 


(CY/D^I 

5 

DINT 

Disable Interrupt 


00000100 


(lE)^ 

6 

lEN 

Enable Interrupt 


CEEEQQI 


(IE)^1 

6 

CSA 

Copy Status to AC 


000001X0 


(AC)^(SR) 

5 

CAS 

Copy AC to Status 


00000111 


(SR)^(AC) 

6 

NOP 

No Operation 


00001 000 


None 

5 


TER 1 
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TABLE 3. Instruction Execution Time 


INSTRUCTION 

READ 

CYCLES 

WRITE 

CYCLES 

MICROCYCLES 

JP 

2 

0 

9, 1 1 for Jump 

JZ 

2 

0 

9, 1 1 for Jump 

LD 

3 

0 

18 

LDE 

1 

0 

6 

LDI 

2 

0 

10 

NOP 

1 

0 

5 

OR 

3 

0 

18 

ORE 

1 

0 

6 

OR! . 

2 

0 

10 

RR 

1 

0 

5 

RRL 

1 

0 

5 

SCL 

1 

0 

5 

SIO 

1 

0 

! ^ 

SR 

1 

0 

5 ■ 

SRL 

1 

0 

5 

ST 

2 

1 

j 18 

XAE 

1 

0 

7 

XOR 

3 

0 

18 , 

XPAH 

1 

0 

8 

XPAL 

1 

0 ' 

8 

XPPC 

1 

0 

7 

XRE 

1 

0 

6 

XRI 

2 

0 

10 


INSTRUCTION 

READ 

CYCLES 

WRITE 

CYCLES 

TOTAL 

MICROCYCLES 

ADD 

3 

0 

19 

ADE 

1 

0 

7 

ADI 

2 

0 

11 

AND 

3 

0 

18 , 

ANE 

1 

0 

6 

ANI 

2 

0 

10 

CAD 

3 

0 

20 

CAE 

1 

0 

8 

CAI 

2 

0 

12- 

CAS 

1 

0 

6 

CCL 

1 

0 

5 

CSA 

^ ,1 

0 

5 

DAD 

3 ' 

0 

23 

DAE 


0 

11 

DAI 

2 

0 

15 

DINT 

1 

I 0 

6 ■ 

DID 

. 3 ’ ' ' 

■ 1 

22 

DLY 

2 

0 

13- 131593 

HALT 

2 

0 

8 

lEN • 

^ "I 

0 

6 

ILD 

3 

1 

22 

JMP 

2 

0 

11 

JNZ 

2 

! 0 

9, 1 1 for Jump 


Note: If slow memory is being used, the appropriate delay should be added for each read or write cycle. 


TABLE 4. Symbols and Notations Used to Express Instruction Execution 


SYMBOL AND 
NOTATION 

MEANING 

AC 

8-bit Accumulator. 

CY/L 

Carry/Link Flag in the Status Register. 

data 

Signed, 8-bit immediate data field. 

disp 

Displacement; represents an operand in a nonmemory reference instruction or an address 
modifier field in a memory reference instruction. It is a signed twos-complement number. 

EA 

Effective Address as specified by tbe instruction. 

E 

Extension Register; provides for temporary storage, variable displacements and separate serial 
input/output port. 

i 

Unspecified bit of a register. 

IE 

Interrupt Enable Flag. 

m 

Mode bit, used in memory reference instructions. Blank parameter sets m = 0, @ sets m = 1. 

OV 

Overflow Flag in the Status Register. 

PC 

Program Counter (Pointer Register 0); during address formation, PC points to the last byte of 
the instruction being executed. 

Ptr 

Pointer Register (ptr = 0 through 3). The register specified in byte 1 of the instruction. 

P'ti'n:m 

Pointer register bits; n:m = 7 through 0 or 1 5 through 8. 

SIN 

Serial Input pin. 

SOUT 

Serial Output pin. 

SR 

8-bit Status Register. 

( ) 

Means ''contents of." For example, (EA) is contents of Effective Address. 

[ ] 

Means optional field in the assembler instruction format. 


Ones complement of value to right of 

-> 

Means "replaces." 

<- 

Means "is replaced by." 


Means "exchange." 

@ 

When used in the operand field of the instruction, sets the mode bit (m) to 1 for auto- 
incrementing/auto-decrementing indexing. 

10+ 

Modulo 10 addition. 

A 

AND operation. 

V 

Inclusive-OR operation. 


Exclusive-0 R operation. 

> 

Greater than or equal to. 

= ■ 

Equals. 


Does not equal. 
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system implementation 

Figures 9 through 11 illustrate typical SC/MP system 
configurations. In figure 9, SC/MP is shown intercon- 
nected to three memory devices to form a stand-alone 
4-device system that provides 256 words of read/write 
memory and 2,048 words for program storage. Figure 10 


shows SC/MP interconnected to an external controller 
for Direct Memory Access (DMA) operation, and figure 
1 1 illustrates a multiprocessor application using SC/MP's 
built-in logic to control bus access. 


-7V 

+5V 


f 



H'h 


XI 

X2 


NWDS 

NRDS 

Vgg 

SC/MP 



‘H 


+5V- 

10k >10k 


si 

INITIALIZE 


SWITCH 

DEBOUNCER 





CE2 OD R/W CE1 
RAM 

MM21Q1 (256x4) 


CE1 CE2 00 R/W 
RAM 

MM2101 (256 x4) 




A 




NOTE; PARTNUMBERS ARE SHOWN ONLY FOR 
INFORMATION PURPOSES. OTHER 
MEMORY CONIPONENTSWITH SUITABLE 
CHARACTERISTICS CAN BE USED. 


FIGURE 9. SC/MP Four-Chip System 






PERIPHERAL 

BREQ 

SC/MP 


EXTERNAL 

DMA CONTROLLER 


REQUEST 

DMA 

PERIPHERALS 

ENIN 




PERIPHERAL 

ENABLE 



A/D CONVERTER; 
D/A CONVERTER; 
TRANSDUCER, ETC. 


J 


— ' 
_ I 


READ ONLY 


READ/WRITE 

MEMORY (ROM) 


MEMORY (RAM) 


1/0 

CYCLE 


START INPUT/OUTPUT 
(AFTER ENIN GOES HIGH) 


FIGURE 10. SC/MP Interconnected for Direct Memory Access (DMA) Operation 
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ISP-8A/500D single-chip 8-bit microprocessor (SC/MP) 



BREQi/ENiNi 


ENOUT1/ENIN2 


BREQ ISSUED 
BY SC/MP 


BREQ ISSUED 
BY SC/MP a2 


ENOUT2/ENINN 


RDcn icciicn . nocn icciici) BREQ ISSUED 

BY SC/MP #N 

IJ~L 

“L 


active I/O 


SC/MP 

. #N 



FIGURE t1. Multiprocessor System Using SC/MP Built-in Logic for Bus Control 


physical dimensions 



ordering information 

The SC/MP device may be ordered through the local 
National Semiconductor sales representative or by 
^ contacting our wotld or international headquarters 
listed below. The order number is as follows: 

ISP‘8A/500D 


MRmrfacturad under one or mwe of fhe totlowirTg U S patents: 30S3262. 3189758. 3231797. 3303356. 3317821. 3323071. 3%1071. 3408542. 3421025. 3426423. 3440498. 3518750. 3519897. 3557431. 3560765. 3566218. 3571630. 3575609. 3579059. 
3^3069. 3597640. 3607469. 3617859. 3631312. 3633052. 3638131. 3648071. 3651565. 3693248 \ 


National Semiconductor Corporation 

2900 Semiconductor Drive, Santa Clara, California 95051, (408) 

National Semiconductor GmbH 

808 Fuerstenfeidhruck, Industriestrasse 10, West Germany, Tele 

National Semiconductor (UK) Ltd 

Laricfieid Industrial Estate, Greenock, Scotland, Tele. (0475) 33251 /Telex 778-632 


732-5000/TWX (910) 339-9240 
. (08141) 1371/Tetex 27649 



Nattonsrt does not assume aviy re^xxisibility for use of any circuitry described; no circuit patent licenses are inpHed: and National reserves the right, at any time w#fout noti^. tochan^ said ^uitry. 
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SC/MP Microprocessor Kit 

9 


Much more than a bag of parts -the 
SG/MP Kit includes all integrated circuits, 
firmware, and discrete components 
required to quickly build a completely 
functional microprocessor system. 

The printe^j circuit board provides all the 
component Interconnections to simplify 
assembly and reduce the possibilities of 
of assembly e/rors. 

Once you’ve assembled the kit and . 
applie'd power -you’re ready to explore 


the capabilities of the SC/MP micro- 
processor. The ROM contains the 
KITBUG monitor program for your con- 
venience, and you may add other ROMs 
or PROMs with programs of your choice. 
KITBUG, a firmware program contained 
in read -only- memory, lets you enter 
your own programs directly into read/ 
write memory for the TTY keyboard. 
Using KITBUG, you can then execute 
your program and examine the contents 


of memory and the SC/MP registers to 
to monitor the performance of your 
program. 

' SC/MP’s TTL-compatible input/output 
Interface simplifies the connection of 
your application hardware so that you 
can easily implement practical, “real-life” 
test and demonstration circuits. The 
hardware is controlled by your application 
programs using SC/MP’s control- 
oriented instruction set. 
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1 

ROM —512 bytes CS-bits/byte] of pre- 
programmed Read-Only-Memory con- 
containing KITBUG - a monitor and 
debugging program to assist in the devel- 
opment of your application programs. 
KITBUG provides teletypewriter input/ 
output routines and allows examination, 
modification, and controlled execution 
of your programs. 


3 

Teletype Interface - provides buffer and 
drive capabilities to implement the 20 
milliampere current loop interface to a 
teletypewriter. 


5 

Voltage Regulator- LM320MP provides 
a stable, —7 volt supply to the SC/MP 
microprocessor chip. This eliminates 
the need for an ^xtra power supply. 

6 

8-bit Data Buffer - provides the interface 
between memory and the SC/MP 
bidirectional data lines. 


8 

Space is provided on the printed circuit 
board to allow mounting additional 
components for your application. 

9 

Standard 72-pin edge connector 
simplifies interconnection to external 
hardware. 


2 

RAM - 256 bytes of static read/writp 
memory for storage of your application 
programs. Transfers of data to and from 
RAM are controlled by SC/MP and 
KITBUG. 

4 

SC/MP Microprocessor— a single-chip 
Central Processing Unit housed in a 
40-pin, dual In-line package. Features 
static operations, forty-six instruction 
types: single-byte and double-byte, soft- 
ware controlled Interrupt structure, built 
in serial input/output ports; bidirectional 
8-bit TRI-STATE® bus, parallel data/port; 
latched 12-blt TRI-STATE® address port. 

7 

Timing Crystal -provides a 1.000 
Megahertz timing signal for the SC/MP 
microprocessor - the only timing cir- 
cuitry required. 
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SC/MP Kit Functional Diagram 


TheSC/MP 1 microprocessor chip gen- 
erates all control signals required for 
operation of the Kit. When power is 
applied (— 12v power supplied by user) 
through regulator 4 , SC/MP reads the 
first instruction in from ROM 3 (Read ‘ 
Only Memory) where the KITBUG moni- 
tor firmware is permanently stored. 
KITBUG then directs the communication 
between you and SC/MP via the Teletype 


interface 7 . KITBUG lets you enter your 
own programs into random access 
memory 2 , then transfer control to that 
program. SC/MP then operates under 
the direction of your program. SC/MP 
accesses memory by sending out an 
address to select a memory location. It 
then reads the instruction or data back 
from memory via the data I/O lines. 

An 8- bit buffer 5 provides the interface 
between SC/MP and the data bus. All 


of the system’s timing requirements are 
provided by the 1 .000 mhz timing 
crystal 6. 

Order your SC/MP Kit (No. ISP-8k/200) 
from your local distributor or directly from 
National Semiconductor, 2900 Semi- 
conductor Drive, Santa Clara, California, 
95051. 


TIMING CRYSTAL 
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SC/MP Low Cost Development System 


The SC/MP Low Cost Development 
System (LCDS) is a simple controller 
configured to provide maximum flexi- 
bility at affordable cost. It provides all 
the features neQessary for develop- 
ment and testing of SC/MP hardware 
and software designs for a user’s ap- 
plications. 

The minimum SC/MP Development 
System is configured with a SC/MP 


CPU Card plugged into one of four 
sockets In a Card Bus on a 10 " x 12" 
motherboard, Also on the rhother- 
board are a 16 key, dual-function, 
hexidecimal keyboard; four function 
keys; 3 control switches and a 6 digit 
hexidecimar display. 

Control logic, scratchpad memory, 
and ROM based firmware on the 
motherboard aHow the user to 


examine and alter the SC/MP regis- 
ters, examine and alter memory loca- 
tions, run SC/MP programs \n con- 
tinuous or single instruction mode or 
operate with an optional Teletype® 
using SC/MP DEBUG. 


FEATURES 

Salient operating characteristics of 
the major items comprising the LCDS 
are as follows. ' 


SC/MP CPU Card 

The basic block diagram of the 
SC/MP CP/U card (ISP-8C/100) Is 
shown in Fig. 2. It provides the CPU 
interface for execution of user- 
generated application programs and 
development system resident firm- 
ware. 


Pre-wired Application 
System Interface 

Four prewired 72-pin edge connector 
sockets provide a plug-in interface for 
SC/MP family cards and permit inter-, 
connection of additional SC/MP ap- 
plications hardware via user fabri- 
cated cabling. A fifth 72-pin edge 
connector can be added by the user. 
In addition, a flat cable connector can 
be added for coupling to an external 
card cage. 


Interface Logic 

Provides control and monitor func- 
tions that permit transfer of control be- 
tween development system resident 
firmware and user-generated applica- 
tion programs. \ 


Development System 
Resident Firmware 
Program 

This firmware contains subroutines 
that permit entry of software debug 
commands via the programmer’s con- 
trol and display panel, or an optional 
Teletype. 
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Programmer’s Control 
and Display Panel 

Provides the i following software 

debug capabilities: 

• Display contents of SC/MP 
program counter, registers, and 
accumulator in hexadecimal 
format. 

• Alter contents of SC/MP pro- 
gram counter, registers and 
accumulator. 

• Display contents of any memory 
location in hexadecimal format. 

• Alter contents of any memory 
location. 

• Initiate execution of user- 
generated application program 
at any memory address. 

• Select single instruction or 
normal execution of user 
generated application program. 

• interrupt execution of 
user-generated application 
program at any point. 


Teletype Interface- 

Provides standard 20-milliampere 
interface for interconnection of op- 
tional Teletype. Expanded software 
debug capabilities associated with 
Teletype option include; 

• Print contents of SC/MP pro- 
gram counter, registers, and 
accumulator 

• Alter contents of SC/MP pro- 
gram counter, registers, and 
accumulator 

• Print contents of any single 
memory location or selected 
range of memory locations 

• Alter contents of any memory 
location or selected range of 
memory locations 

• Set a breakpoint halt in RAM for 
user-generated application 
program 

• Initiate execution of user- 
generated application program 
at any memory address 

• Save application program by 
punching selected memory 
range to paper tape 

• Load development system 
generated paper tape into 
memory 

• Load IMP-16 or FORTRAN Cross 
Assembler generated paper tape 
into memory. 



Expanding the 
SC/MP Low Cost 
Development 
System 


breakpoints. Changes to the program 
can be made directlyMrom the 
keyboard or teletype. When the pro- 
gram is running correctly, it can be 
dumped to paper tape for program- 
ming ROM or PROM. 


Ordering Information 


The SG/MP LCDS and supporting 
cards may be ordered directly from 
National Semiconduclor or National’s 
franchised distributor near you. 

SC/MP LCDS 
(includes one CPU 
Card) ISP-8P/301 

SC/MP RAM Card 
(2K X 8) I ISP-8C/002 

SC/MP ROM/PROM Cerd (4K x 8) 
(includes eight 52041 
PROMs) ISP-8C/004P 

SC/MP ROM/PROM Card (4K x 8) 
(without PROM 

Memory) ISP-8C/004B 

SC/MP CPU Card iSP-8C/100 


National Semiconductor offers vari- 
ous cards which may be used In con- 
junction with the SC/MP LCDS Sys- 
tem. The 2K X 8 Read/Write Memory 
Card (ISP-8C/002) and the 4K x 8 
ROM/PROM Card (ISP-8C/004) can 
be used to provide additional memory 
for user application or system de- 
velopment. 

The standard Cards can be plugged 
into any of the connectors on the Card 
Bus. The bus is easily expanded by 
use ol flat-cable to external user 
supplied modules. 


Typical use of the system provides 
capability to debug user systems with 
program in RAM, using features of 
DEBUG such as sinale instruction or 
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National’s new Keyboard Kit now gives There is a hole pattern for additional inte- Thisisagreatkitforengineersandcom- 

SC/MP Kit users a low-cost input/output grated circuits'on the SC/MP Kit PC card. panies who don't have access to a Teletype, 

capability. This new kit replaces the Tele- By following the simple instructions in the It is a low-cost teaching, learning, and 

type* normally required by the SC/MP Kit SC/MP Keyboard Kit users manual, one developing tool for hobbyists, professors, 

and allows users to evaluate the SC/MP can add buffers, decoders, drivers, multi- students, and electronics entrepreneurs of 

CPU and to develop a variety of application plexers, etc. Simply replace the Kit Bug all levels. ‘ 

software. ROM (supplied in the SC/MP Kit) with the 

new SCMPKB ROM , connect the pre- The Keyboard Kit is another step in the 

The heart of SC/MP Keyboard Kit is a ROM assembled Keyboard cable connector to SC/MP tradition of simple, cost-effective 

firmware package (512 bytes) called the kit card, and you are ready to go! solutions to your microprocessor needs. 

SCMPKB. The SCMPKB ROM replaces the 

“Kit Bug” ROM originally supplied with the National’s Keyboard Kit comes complete To order your SCIMP Keyboard Kit: Call your 

SC/MP Kit and allows the effective use of with manual, all required integrated circuits, local National Semiconductor distributor or 

the hexadecimal keyboard, to execute resistors, keyboard display cable con- sales representative. Ask for ISP-8K/400. 

programs, to examine or modify the cpn- nector assembly, wire wrap connectors, *AtrademarkofTeietypeCorp. 

tents of memory and the SC/MP registers, precut wires — even a hand-held wire wrap 

and to rtionitor program performance. tool. 




PLAT 

CABLE 

CONNECTOR 


21 -WIRE CABLE 


HEX 

6-DIGIT 

DISPLAY 


INITIALIZE 

SWITCH 


SC/MPKB f NC 
ROM WITH DEBUG ^ 
KEYBOARD/DISPLAY 
SCANNING PROGRAM 


KEYBOARD 'Tl^ ^ 


BUFFERS, DECODER 
DRIVER MULTIPLEXER 
ETC. I.C. WITH 
SOCKETS 


COMMAND 

KEYS 
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IPC-16A/520D MOS/LSI single chip 16-bit microprocessor (PACE) 


user benefits PACE features 


■ Simplified pro- 
gramming 


■ Simplified I/O design 


■ Simplified system 
configurations 


• 45 instruction types 

• All instruction single-word 

• Multiple addressing modes 
— Program-counter relative 

Base page 
— Indexed 

— Direct and indirect 

• Four general-purpose » 
accumulators 

• Byte and word processing 

• Common memory and 
peripheral addressing 

• Six hardware-vectored 
priority interrupts 

• 10-word on-chip stack 

• Four control flag outputs 

• Three sense Inputs 

• Folh' I/O control strobe 
signals 

• CPU in single 40-pin 
package supported by 
single-chip 

— Timing element 
— Transceivers 
— Address latches 

- I/O ports 

- Ikx 16 ROM 


■ Simplified pro- • Chip kits 

totyping • Application cards 

• Development systems 

• Full array of software 
— Assemblers 

— Cross assemblers 
— Loaders 
- Editor 
— Debug 
— Diagnostics 


block diagram 



FIGURE 1. PACE Detailed Block Diagram 


general description and functional highlights 


PACE (Processing and Control Element) Is a single-chip, 
16-bit microprocessor packaged in a standard, hermeti- 
cally sealed, 40-pin ceramic dual-in-line package. PACE 
utilizes silicon gate enhancement mode process tech- 
nology which ensures high performance, Tiigh reliability 
and high producibility. 

PACE is intended for use in applications where the con- 
venience and efficiency of 16-bit word length Is desired 
while maintaining the low cost inherent in single-chip, 
fixed Instruction microprocessors. PACE is a true 16- 
bit central processor unit: it makes use of 16-bit instruc- 
tion words and 16-bit data words, and features a power- 
ful, efficient, and flexible set of 45 instructions. All 


instructions use a single-word, 16-bit format thus reduc- 
ing memory accesses and program storage requirements. 
A unique feature of PACE is the ability to operate on 
both 8- and 16-bit data words: this extends the inherent 
efficiency and power of a 16-blt processor to 8-blt 
applications. 

The architecture of PACE (shown i.n Figure 1) features 
a number of resources to minimize system program and 
read/write storage, increase throughput, and reduce the 
amount and cost of external support hardware. The 
principal resources that allow these efficiencies to be 
achieved include: 
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IPC-16A/520D MOS/LSI single chip 16-bit microprocessor (PACE) 




FOUR 16-BIT GENERAL PURPOSE WORKING 
REGISTERS available to the user reduce the number of 
memory load and store operations associated with 
saving temporary and intermediate results in system 
memory. . 


AN INDEPENDENT 16-BIT STATUS AND CONTROL 
FLAG REGISTER automatically and continuously 
preserves system status. The user may operate on its 
contents as data, allowing masking, testing and modifi- 
cation of several bit fields simultaneously. 


A TEN WORD (16-BIT) LAST-IN, FIRST-OUT (LIFO) 
STACK inherently decreases response time to interrupts 
while eliminating both program and read/write system 
storage overhead associated with storing stack informa- 
tion outside the microprocessor chip. 

STACK FULL/STACK EMPTY interrupts are provided 
to facilitate off-chip stack storage in those applications 
where additional stack capacity is desirable. 


A SIX LEVEL, VECTORED PRIORITY INTERRUPT 
SYSTEM internal to the chip provides automatic inter- 
rupt identification, eliminating both program storage 
overhead and the time normally required to poll peri- 
pherals in order to Identify the interrupting device. 

THREE SENSE INPUTS AND FOUR CONTROL FLAG 
OUTPUTS allow the user to respond directly to specific 
combinations of status present in the microprocessor- 
based system, thus eliminating costly hardware, program 
overhead and throughput associated with implementing 
these functions over the system data bus. 


A COMPREHENSIVE SET OF INPUT/OUTPUT CON- 
TROL SIGNALS provided by the Internal Control Logic 
simplifies interfaces to memory and peripherals and 
allows flexible control of PACE Operations. 


SINGLE-PHASE TRUE AND COMPLEMENT CLOCK 
INPUTS are easily generated with a minimum of exter- 
nal components. 


PACE interface signal descriptions 

The functions of each of the PACE signals are described 
below. Timing specifications for the signals are provided 
In the table of electrical characteristics and associated 
diagrams. Pin assigntnents are shown in Figure 2. 


Dual-ln-Line Package 



FIGURE 2. PACE Pin Assignments 

CLK, NCLK (inputs) — External true and complemented 
clock inputs. 


D00-D15 (input/output) — Data bus lines. Bidirectional 
MOS data lines used for input and output of data and 
for output of 16-bit addresses on I/O cycles. 


NADS (output) — Address Data Strobe. The negative- 
true NADS signal is sent out at the beginning of every 
data input/output cycle arid indicates that a memory 
or peripheral address has been output on the data bus 
lines. The address is stable on the data bus while the 
NADS signal is active low. 

I 

ODS (output) — Output Data Strobe. The ODS signal 
indicates to external circuits that the data bus contains 
valid output data. v 


IDS (output) — Input Data Strobe. The IDS signal 
indicates to external devices that PACE is performing 
a data input cycle. The signal should be used by memory 
or peripheral devices to gate data onto the PACE data 
bus lilies. 

EXTEND (input) — Extended Data Transfer. The 
EXTEND signal Is used by slower meniory or peripheral 
devices to temporarily increase time duration of data 
Input/output transfers. The EXTEND signal should be 
driven high at the beginning of ODS or IDS signal and 
held high until output data has been captured or input 
data is made available to data bus. The EXTEND signal 
can also be used to suspend input/output operations by 
applying the signal after the end of ODS or IDS. 
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JC13, JC14, JC15 (input) — Jump Conditions 13, 14, 
and 15. JC13, 14, and 15 are user-specified inputs that 
can be tested using Branch-On-Condition (BOC) Instruc- 
tions. If jump condition input specified in BOC Instruc- 
tion is high, a program branch is effected. The JC13- 
JC15 signals are useful for testing status of external 
devices and receiving serial data. 


F11, F12, F13, F14 (output) — General-purpose control 
flag outputs from PACE Status and Control Flags 
Register. Individual flags may be set by Set Flag Instruc- 
tion and pulsed or reset by Pulse Flag Instruction. 
The F11-F14 signals may be used for direct control of 
system functions or serial data output. 

NIR2, NIR3, NIR4, NIR5 (input) — Interrupt Requests 
2, 3, 4, and 5. When these negative-true input signals 
are low for 1 CLK period, minimum, the associated 
internal Interrupt Request Latch is set if the correspond- 
ing Interrupt enable has been set by users program. The 
interrupt will be serviced after completion of current 
Instruction If the Master Interrupt Enable is set. Inter- 
rupt Requests are prioritized, with NIR5 having lowest 
priority. 


IMHALT (input/output) — Halt. When the negative-true 
NHALT signal is driven low by external logic, it effects 
microprocessor stall or Level-0 Interrupt, depending 
on timing of CONTI N signal. When not controlled by 
external logic, NHALT is driven low by PACE for 7/8 
duty cycle while programmed halt condition exists. 
Programmed halt is Initiated by the Halt Instruction and 
terminated by pulsing CONTI N line via external logic. 


CONTIN (input/output) — Continue. The CONTIN 
signal is used In Input mode to terminate programmed 
halt, or to exercise microprocessor stall and Level-0 
Interrupt, or as a jump-condition input that can be 
tested using a BOC instruction. In the output mode, 
CONTIN transmits an interrupt acknowledge pulse to 
acknowledge CPU response to an active Interrupt Input. 


BPS (input) — Base Page Select. The BPS signal enables 
one of two base-page addressing schemes to be selected. 
When BPS is low, first 256 words of memory constitute 
base page (page zero). When BPS is high, first 128 
memory words and last 128 memory words constitute 
base page. 


NINIT (input) — Initialize. While the negative-true 
NINIT signal is low, PACE operation is suspended, and 
IDS/ODS signals are set to Inactive state. After NINIT 
completes low-to-high transition, the program counter 
Is set to zero, the internal stack pointer is cleared, and 
all flags and interrupt enables are set low except Level-0 
Interrupt Enable which is set high. All other registers 
contain arbitary values. 


Vss +5 Volts 

Vqg -12 Volts 

VbB Vss Volts (substrate bias) 


interrupt system 

The PACE microprocessor provides a six level, vectored, 
priority Interrupt structure. This allows automatic 
Identification of an interrupting device's level and 
allows all devices on an interrupt level to be enabled or 
disabled as a group, independent of other interrupt 
levels. An individual interrupt enable Is provided in 
the status register for each’ level, as shown in Figure 3, 
and a master Interrupt enable (lEN) is provided for all 
5 lower priority levels as a group. Negative true inter- 
rupt request inputs are provided to allow several inter- 
rupts to be "wire-ORed" on each input. When an inter- 
rupt request occurs. It will set the interrupt request 
latch If the corresponding Interrupt enable Is true. The 
latch will be set by any pulse exceeding one clock period 
in duration, which is useful for capturing narrow timing 
or control pulses. If the master interrupt enable (lEN) 
is true, then an Interrupt will be generated. During the 
interrupt sequence an address is provided by the output 
of the priority encoder and Is used to access the pointer 
for the highest-priority interrupt request (IRQ is 
highest priority, IR5 Is lowest priority). The pointers 
are stored in locations 2—7 (see Table 1) for interrupt 
requests 1—5 and 0, respectively. The pointer specifies 
the starting address of the interrupt service routine for 
that particular Interrupt level. Before executing the 



FIGURE 3. Interrupt System 
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interrupt service routine, the program counter is pushed 
on the stack and lEN is set false. The interrupt service 
routine may set lEN true after turning off the interrupt 
enable for the level currently being serviced (or resetting 
the interrupt request). (The interrupt enables may be 
set and reset using the SFLG and PFLG instructions.) 


TABLE 1. Interrupt Pointer Table 


8 

Int 0 Program 

7 

Int 0 PC Pointer 

6 

Int 5 Pointer 

5 

Int 4 Pointer 

4 

Int 3 Pointer 

3 

Int 2 Pointer 

2 

Int 1 Pointer 

1 

Not Assigned 

Loc 0 

Initialization Inst 


The non-maskable level zero interrupt (IRO) is an 
exception to this interrupt procedure. It has a program 
counter storage location pointer (the program counter 
is not stored on the stack for this particular interrupt in 
order to preserve the processor state) which is followed 
by the level zero interrupt service routine. The IRO 
interrupt enable is cleared when a level zero Interrupt 
occurs (lEN is unaffected) and may be set true by 
setting (non-existent) status flag 15. This allows execu- 
tion of one more instruction (typically JI\/1P@) to return 
from the IRO Interrupt routine before another inter- 
rupt will be acknowledged. This interrupt level Is typi- 
cally used by the control panel, which then can always 
interrupt the application program and does not affect 
system status. Level zero interrupts are generated by 
exercising the NHALT and CONTIN lines. 


instruction summary 

The instruction set is divided into eight instruction 
classes sis listed in Table 3. The branch instructions 
provide the means to transfer control anywhere in the 
16-bit addressing space. Conditional branches are 
effected using the BOC instruction, which allows testirig 
any one of 16 conditions, including status flags, the 
contents of AGO, and user inputs to the chip. Additional 
testing capability is provided by the skip instructions, 
which provide nriemory or peripheral to register com- 
parisons without altering data. The memory data trans- 
fer instructions provide data transfers between the 
accumulators and memory or peripheral devices. The 
load with sign extended is provided to convert 8-bit, 
two's complement data %o 16-bit data, allowing 16-blt 
address modification when th^ 8-bit data length has 
been selected. 
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The memory data operate instructions provide opera- 
tions between the principal working register (ACO) and 
memory or peripheral data. This includes both binary 
and BCD arithmetic instructions. The register data 
transfer Instructions provide a very complete set of 
transfer possibilities between the accumulators, flag 
register and stack, and include the capability to load 
immediate data. Register data operate instructions pro- 
vice logical and arithmetic operations between any two 
accumulators. They may be used for address and data 
modification and to reduce the number of (time con- 
suming) memory references in a program. The shift and 
rotate instructions allow 8 different operations which 
are useful for multiply, divide, bit scanning and serial 
input-output operations. The miscellaneous instructions 
include the capability to set or reset (pulse) any of the 
16 bits of the status flag register individually. 

The power of the instruction set is further enhanced by 
a flexible memory addressing scheme that provides 
three floating memory pages and one fixed page of 
256 words each. Instructions which use both direct 
and indirect memory addressing are Included in the 
Instruction set. Three modes of direct memory address- 
ing are available: base page, program counter relative, 
and index register relative. The mode of addressing is 
specified by the XR field of the instruction shown in the 
"Instruction Format" column of Table 3. Table 2 
summarizes the direct addressing modes available. 


TABLE 2. Direct Addressing Modes 


XR Field 

Addressing Mode 

Effective Address 

00 

Base Page 

EA * disp 

01 

Program Counter Relative 

EA = disp + (PC) 

10 

AC2 Relative (indexed) 

EA = disp + (AC2) 

11 

AC3 Relative (indexed) 

EA = disp + (ACS) 


Note 1 : For base page addressing, disp is positive and in the 
range of 000 to 255 if BPS = 0, and is a signed number in the 
range of —1 28 to +1 27 if BPS = 1 . 

Note 2; For relative addressing, disp has a range of —128 to 
+127. 

Indirect addressing consists of first establishing an 
address In the same fashion as with direct addressing 
[by either the base page, relative to PC, or indexed 
(relative to AC2 or AC3) mode]. The 1 6-bit contents 
of the memory location at this address Is then used as 
the address of the operand, allowing any memory 
location to be addressed. 

drivers and receivers 

Equivalent circuits for PACE drivers and receivers are 
shown in Figure 4, All inputs have static charge protec- 
tion circuits consisting of an RC filter and voltage clamp. 
These devices should still be handled with care, as the 
protection circuits can be destroyed by excessive static 
charge. Pullup transistors on several inputs are turned on 
during one of the eight internal clock phases. In the case 
of bidirectional signals, the output driver transistors also 
serve as input pullup transistors. 
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TABLE 3. PACE Instruction Sut^mary 


Mnemonic Meaning 
1- Brancii Instructions 


Operation 


. Maximum 

Execution Time (Note) 


instruction Format 


BOC 

Branch On Cortdition (Table 4) 

(PC) (PC) + disp if cc true 

5M + Er + 1M if branch 

0 10 o| 

cc 


JMP 

Jump 

(PC) EA 

4M + Er 

0 0 0 1 1 0 

xr 

JMP® 

Jump Indirect 

(PC) ^ (EA) 

4M + 2Er 

10 0 1 10 



JSR 

Jump To Subroutine 

(STK) ^ (PC). (PC) ^ EA 

5M + Er 

0 0 0 1 0 1 



JSR® 

Jump To Subroutine Indirect 

(STK) ^ (PC), (PC) ^ (EA) ' 

5M + 2Er 

10 0 10 1 



RTS 

Return from Subroutine 

(PC)>- (STK) f disp 

5M + Er 

1 0 0 0 0 0 

0 0 

RTI 

Return from interrupt 

(PC) ^ (STK) + disp; lEN = 1 

6M + Er 

0 11111 

0 0 


disp 


2. Skip Instructions 


SKNE 

Skip if Not Equal 

If (ACr) ^ (EA), (PC) -- (PC) + 1 

5M + 2Er + 1M if skip 

7M + 2Er + 1M if skip 

5M + 2Er + 1M if skip 

7M + 2Er + E^/y +■ 1M if skip 

7M + 2Er + Eyyj + 1M if skip 

5M + Er + 1M if skip 

1 1 1 1 r 

xr" 

disp 

SKG 

Skip if Greater • 

If (ACO) > (EA). (PC) ^ (PC) +1 

10 0 111 





SKAZ 

Skip if And is Zero 

If ((ACO) A (EA)) = 0. (PC) ^ (PC) + 1 

1 0 

1 1 

1 0 





IS2 

Increment and Skip if Zero 

(EA) ^ (EA) + 1, if (EA) = 0. (PC) ^ (PC) + 1 

1 0 

0 0 

1 1 





DS2 

Decrement and Skip if Zero 

(EA) (EA) - 1. if (EA) = 0. (PC) ^ (PC) + 1 

1 0 

1 0 

1 1 





AISZ 

Add Immediate, Skip if Zero 

lACr) ^ (ACr) + disp, it (ACr), = 0, (PC) ^ (PC) + 1 

0 1 

1 1 

1 0 




Memory Data Transfer Instructions i 







LD 

Load 

(ACr) ^ (EA) 

4M + 2Er 

110 0 r 

xr 

disp 

LD@ 

Load Indirect ^ 

(ACO) - ((EA)) 

1 0 

1 0 

0 0 





ST 

Store 

(EA) - (ACr)/ 

5M + 3Er 

110 1 r 





ST@ 

Store Indirect 

((EA)) *- (ACO), 

4M + Er + Ew 

1 0 

1 1 

0 0 





LSEX 

Load With Sign Extended 

(ACO) (EA) bit 7 extended 

4M + 2Er + Ew 

10 1111 






4. Memory Data Operate instructions 


AND 

And 

(ACO) 


(ACO)A(EA) 


1 0 

1 0 1 

0 


disp 

OR 

Or. 

(ACO) 


(ACO) V (EA) 

4M + 2Er 

1 0 

1 0 0 

1 





ADD 

Add 

(ACr) 

— 

(ACr) + (EA), OV. CY 

4M + 2Er' 

1 1 1 0 r 





SUBB 

Subtract with Borrow 

(ACO) 


(ACO) + - (EA) + (CY). OV. CY 

4M + 2Er 

1 0 

0 1 0 

0 





DECA 

Decimal Add 

(ACO) 


(ACO) +10 (EA) +10 (CY). OV. CY 

4M + 2Er 

1 0 

0 0 1 

.0 






7M + 2Eh 


5. Register Data Transfer instructions 


LI 

Load Immediate 

(ACr) disp 


0 10 10 0 

r 

d'sp 

RCPY 

Register Copy 

(ACdr) *- (ACsr) 

4M + Er 

4M + Er 

6M + Er 

6M + Er 

4M + Er 

4M + Er 

4M + Er ■ 

4IVI + Er 

4M + F„ 

0 10 111 

dr 

sr 

000 000 

RXCH 

Register Exchange 

(ACdr) *- (ACsr), (ACsr) (ACdi) 

0 110 11 

dr 

sr 



XCHRS 

Exchange Register and Stack 

(STK) ^ (ACr), (ACr) - (STK) 

0 0 0 1 1 1 


r 

00 



CFR 

Copy Flags Into Register 

(ACr) - (FR) 

0 0 0 0 0 1 







CRF 

Copy Register Into Flags 

(FR) - (ACr) 

0 0 0 0 1 0 







PUSH 

Push Register Onto Stack 

(STK) - (ACr) 

0 1-1 000 







PULL 

Pull Stack Into Register 

(ACr) ^ (STK) 

0 1 10 0 1 







PUSHF 

Push Flags Onto Stack 

(STK) -- (FR) 

0 0 0 0 1 1 

00 





PULLF 

Pull Stack Into Flags 

(FR) (STK) 

0 0 0 1 0 0 

00 






6. Register Data Operate instructions 


4M + Er 


RADD 

Register Add 

JACdr) ^ (ACdr) + (ACsr). OV. CY 


0 1 

1 0 1 

0 

dr 


000 000 

RADC 

Register Add With Carry 

(ACdr) - (ACdr) + (ACsr) + (CY). OV, CY 


0 1 

1 1 0 

1 






RAND 

Register And 

(ACdr) - (ACdr) A (ACsr) 

+ Er 

0 1 

0 1 0 

1 






RXOR 

Register Exclusive OR 

(ACdr) *- (ACdr) V (ACsr) 

4IVI + Er 

0 1 

0 1 1 

0 






CAI 

Complement and Add Immediate 

(ACr) — (ACr) + disp 

4M + Er 

0 1 

1 1 0 

6 


/ disp 


7. Shift And Rotate instructions 


5M + Er 


SHL 

Shift Left 

(ACr) *- (ACr) shifted left n places, w/wo link 


0 0 

0 1 0 

SHR 

Shift Right 

(ACr) (ACr) shifted right n places, w/wo link 

(5 + 3n) M + Er, n = 1 - 127; 

0 0 

0 1 1 

ROL 

Rotate Left 

(ACr) v- (ACr) rotated left n places, w/wo link 

6M +- Er, n = 0 

0 0 1 

10 0 0 

ROR 

Rotate Right 

(ACt[) (ACr) rotated right n places, w/wo link , 


0 0 1 

10 0 1 


Miscellaneous instructions 
HALT Halt 

SFLG Set Flag (Table 5) 

PFLG Pulse Flag (Table 5) 


Halt 

(FR)fc 1 

(FR)fc - 1, (FR) ^c "" 0 

= Machine cycle time * 4 clock periods 
= number of shifts 
= Extend time for read cycle 


5M4Er 

6M+ Ep 


1 0 0 0 0 0 Oj 0 0 o| 

0 0 11 

fc 

H 

0 0 11 

fc 



0000000 


TABLE 4. Branch Conditions 


Eyy = Extend time for write cycle 

External interrupt response time is 7M + Er plus time to finish current instruction. 

TABLE S. Status and Control Flags 


Number 

Mnemonic 

Condition 

0 

STFL 

Stack full 

1 

REQO 

(ACO) equal to zero^^^ 

2 

PSIGN 

(ACO) has positive slgn^^) 

3 

BITO 

Bit 0 of ACO true 

4 

B1T1 

Bit 1 of ACO true 

5 

NREQO 

(ACO) is non-zero^l) 

6 

BIT 2 

-Bit 2 ACO is true 

7 

CONTIN 

CONTIN (continue) input is true 

8 

LINK 

LINK is true 

9 

iEN 

lENistrije 

10 

CARRY 

CARRY Is true 

11 

NSIGN 

(ACO) has negative sign 

12 

OVF 

OVF is true 

13 

X13 

Xt3 input is true 

14 

JC14 

XI 4 input is true 

15 

JC15 

JC1 5 input is true 


Note 1 : If the selected data length is 8 bitt, only bits 0*7 of 
ACO are tested. 

Note 2: Bit 7 is the sign bit (instead of bit 1 5) if the selected 
data length is 8 bits. 


Register Bit 

Flag Name 

Function 

0 

"1" 

Not used -always logic 1 

1 

iE1 

Interrupt Enable Level 1 

2 

iE2 

Interrupt Enable Level 2 

3 

IE3 

Interrupt Enable Level 3 

4 

IE4 

Interrupt Enable Level 4 

5 

tE5 

Interrupt Enable Level 5 

6 

OVF 

Overflow 

7 

CRY 

Carry 

8 

LINK 

Link 

9 

IEN 

Master Interrupt Enable 

10 

BYTE 

8*bit data length 

11 

F11 

Flag 1 1 

12 

F12 

Flag 12 

13 

F13 

Flag 13 

14 

F14 

Flag 14 

15 

„y, 

Always logic 1, set for 
Interrupt 0 exit 
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FIGURE 4. PACE Driver and Receiver Equivalent Circuits 


external clock timing 

PACE requires non-overlapping true and complemented 
clock inputs as shown in Figure 5. Refer to Electrical 
Characteristics for timing specifications. 



tNOVA " tNOVB “ CLOCK NONOVERLAP 


%CLK = %NCLK = CLOCK WIDTH 


FIGURE 5. External Clock Timing 


initialization 

The PACE control circuitry may be initialized at any 
time by use of the NINIT input signal. The effects of 
the NINIT signal are described under ''PACE Signal 
Descriptions." The NINIT signal should always be used 
to initialize the processor after applying power. The 
minimum pulse width for NINIT is 8 clock periods 
(see Figure 6). The PACE data strobes (NADS, ODS, 
IDS) are inactive for 16 clock periods after the trailing 
edge of the NINIT Signal. After the 16 clock periods, 
the first NADS signal occurs and the first instruction Is 
accessed from memory location zero. 

Note: If the NINIT signal is held low while clocks and/or 

power are first being applied, the NADS and NHALT outputs 
may have an undefined state for 8 clock periods after the trailing 
edge of NINIT. 


data input/output operations 

All data transfers between PACE and external memories 
or peripheral devices take place over the 16 data lines. 
These transfers are synchronized by the NADS, IDS, 
ODS and EXTEND signals. Timing for address data out- 
put is shown in Figure 7. Where signal timing is refer- 
enced to clocks, the reference is to valid logic "1" or 
logic "0" clock levels. Cross-hatched areas Indicate 
uncertainty of output transitions or "don't care" (op- 
tional) states for data Inputs. Address data becomes valid 
one clock phase prior to the Address Data Strobe 
(NADS) and remains valid fp^r one clock phase after- 
wards. Typlcaliy, NADS will be used to strobe the 
address data Into a latch, either Internal or external to 
the memory chips, or to clock decoded peripheral 
addresses into a flip-flop. 

The PACE address output drivers assume a high imped- 
ance state during the data input interval as shown in 
Figure 7. The IDS signal may be used to disable the out- 
put sense amplifiers and enable TRI-STATE® input 
buffers. Increased power supply current may occur 
during the transition period of the TRI-STATE enable 
signal, when several devices may be simultaneously 
enabled. Therefore, good power and ground layout and 
bypass filtering practice should be observed. The data 
lines must be driven to valid input data logic levels by 
the end of IDS. TTL devices will actively drive the input 
to an Intermediate level of Vss — 2.35V and the transi- 
tion will be completed by a combination of the on- 
chip pullup transistor and the (reduced) TTL output 
drive current. Typically, this data input timing will 
allow operation of the microprocessor In a system at 
maximum speed if the access time of the system 
memory Is less than 2 clock periods. For memories with 
longer access times the clock frequency may be reduced 
or the I/O cycle extend feature may be used, as des- 
cribed below. 

Data output timing Is shown in Figure 8. Output data 
becomes valid at the leading edge of ODS and remains 
valid for one clock period following the trailing edge. 
The Output Data Strobe is typically used as a read-write 
signal for memory and an output data latch strobe for 
peripheral interfaces. 




I 
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For systems utilizing memories with access times greater 
than 2 clock periods it may be desirable to use the 
EXTEND input to lengthen the I/O cycle by multiples 
of the clock period. Timing for this is shown in Figure 9. 
In the case of either input or output operations, the 
extend should be brought true prior to the end of 
internal phase 6. The timing shown in Figure 9 will 
provide the minimum extend of one clock period. Hold- 
ing EXTEND true for n additional clock periods 
longer will cause an extension of n + 1 clock periods. 


In DMA or multiprocessor systems it may be desirable 
to prevent I/O operations by PACE when the bus Is in 
use by another device. This may be done by using the 
EXTEND signal Immediately following an IDS or ODS 
as shown In Figure 10. Alternatively, the extend timing 
of Figure 9 may be used, as the extend function occurs 
independent of whether there Is an I/O operation, that 
Is, whenever the Internal clock phase 6 occurs. 


C**S ^ AND CLOCKS STABLE 


>8 CLOCK PERIODS MiNIMUM- 


FIGURE 6. Initialization Timing 


<00-41 1"^ 4i 


PULLUP 
TRANSISTOR . 


OUTPUTS HIGH IMPEDANCE 

i— -toe —41 l-^<DC 


Note; Signeli are referenced to valid logic levels on clock inputs. 

Internal clock phases are shown for reference only, they are not available externally. 

*V|N must be > Vss - 2.35V at this time if logic "1" input. 

**V|M mutt be valid level (i.e., Vss - t) at this time (this timing allows for pull-up transistor time constant). 


Figure 7. Address Output and Data Input Timing 


INTERNAL 
CLOCK PHASE 




DATA VALID 

-41 I— <00 


FIGURE 8. Data Output Timing 




EXTRA CLOCK 
CYCLE(S) DUE 
TO EXTEND 



absolute maximum ratings 

All Input or Optput Voltages with +0.3V to -21.5V 

Respect to Most Positive Supply 
Voltage {V 00 ) 

Operating Temperature Range 0°C to +70°C 


Storage Temperature Range 
Lead Temperature {Soldering, 10 
seconds) 


-65°Cto+150 C 
300'’ C 


electrical characteristics (t^ = o°c to + 70 * c, Vgs = + 5 v ±5%, Vqq = -i 2 v ±5%, V0 b = Vss + 3 v ±o.5V) 


PARAMETER 

CONDITIONS 

MIN 

MAX 

UNITS 

OUTPUT SPECIFICATIONS 

D00-:D15, F11-F14, ODS, IDS, NADS (These are 
open drain outputs which may be used to drive 
DS3608 sense amplifiers, or may be used with pull- 
down resistors to provide a voltage output.) 





Logic "V'Output Current (Except FI 1—F14) 

VOUT = 2.4V 

- 1.0 

-5.0 

mA 

Logic “V* Output Current, F1 1— F14 (Note 7) 

VouT=2.4V 

-0.7 

-5.0 

mA 

Logic "'O'' Output Current 

NHALT, CONTII^ (Low Power TTL Output.) 

Vqg < VquT < Vss 


±10 

iuA 

Logic Output Voltage 

•out = -650#iA 

2.4 


V 

Logic ''0" Output Voltage ^ 

'OUT= 300/iA 


0.4 

V 


INPUT SPECIFICATIONS 


D00-D15, NIR2-NIR5, EXTEND, JC13-JC15, 
CONTIN, NINIT, NHALT (These are TTL 
compatible inputs.) (Note 2) 

Logic "'V' Input Voltage 


VsS"'' 

Vss+0-3 

V 

Logic ^'0'' Input Voltage 

V|N = VSS"'''^ 

VSS"^ 

vss-4 

V 

Pullup Transistor "ON'' Resistance 


7 

ka 

(D00-D15) (Note 3) 

Pullup Transistor "ON" Resistance 

V|N = VSS"'''' 


5 


(all others) 

Logic "0" Input Current (D00-D15) 

V|n = 0.4 


- 1.8 

mA 

Logic "0" Input Current (NHALT, CONTIN) 

V|n = 0.4 


-12 

mA 

Logic "0" Inpuf Current (all others) 

V||m = 0.4 


-3.6 

mA 

Capacitance, Input and Output (except clocks) 

V|N=VsS-fT-500kHz 


20 

pF 

BPS (This is a MOS Level Input.) (Note 4) 

Logic "1" Input Voltage 


Vss"'' 

Vss+0-3 

V 

Logic "0" Input Voltage 

V|N = Vss"'''^ 

vgg 

VSS"^ 

V 

Logic "1" Input Current 


100 

ma 

CLK, NCLK (These are MOS Clock Inputs) 

Clock "1" Voltage (Note 5) 


VsS"'' 

Vss+0-3 

V 

Clock "0" Voltage 


Vgg 

vgc"^^ 

V 

Input Capacitance (Note 6 ) 


30 

150 

pF 

Bias Supply Current 

VbB = Vss +3.0V 


100 

ma 

Vqg Supply Current 

tp = .65jus, Ta = 25°C 


40 

mA 

Vss Supply Current 

tp = .65/is, Ta = 25°C 


85 

mA 
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EXTRA CLOCK 
CYCLE(S) DUE 
TO EXTENO 


INTERNAL 
CLOCK PHASE 


CLK 


DATA 
NADS " 
lOS/ODS 

EXTEND 



j 1 1 — L_j — n r~\ 1 — 


\ r u_j 


f— \ 


LAST I/O DATA 

w 

NEXT ADDRESS DATA 

— 




0 w 


KtEH 

— tES 




-II 

— tES 


FIGURE 10. Suspend I/O Signal Timing 


TIMING SPECIFICATIONS (See Figures 5 to 10 for additional timing information.) 


CLK, NCLK (See Figure 5) (Referenced to 





10% and 90% Amplitude) 





Rise and Fall Time (tr, tf) 


10 

50 

ns 

Clock Width (tyv CLK.^W NCLK) 


300 

375 

ns 

Clock Non-Overlap (tisiOVA/ tNOVB) 


5 


ns 

Clock Period (tp) 


.65 

.8 

MS 

EXTEND 





Individual Extend Duration 



2 

MS 

Extend Setup Time (tES) (Note 10) 


100 


ns 

Extend Hold Time (tEH) (Note 13) 


20 


ns 

Propagation Delay (too) 





NHALT, CONTIN (Note 9) 

Cl = 20 pF 


200 

ns 

NADS, IDS, ODS, D00-D15 (Note 8) 

VquT = 2.4V 


100 

ns 

D00-D15 





Input Setup Time (tos) (Note 11) 


200 


ns 

Hold Time (ton) (Note 12) 


0 


ns 

Turn-on or Turn-off Time of Pullup 


150 


ns 

Transistor (toc) (Note 13) 





FI 1-F14 Pulse Flag (PF LG) Pulse Width 


4tp -300 

4tp +300 

ns 

NINIT Initialization Pulse Width 


8 


clock periods 

NIR2~NIR5 Input Pulse Width to Set Latch 


1 


clock periods 


Note 1 : Maximum ratings indicate limits beyond which permanent damage may occur. Continuous operation at these limits is not intended 
and should be limited to those conditions specified under dc electrical characteristics. 

Note 2: Pullup transistor provided on chip {See F/gure 4.) 

Note 3: Pullup transistors on JC13, JC14, JC15 are turned on one out of 8 clock Intervals. Pullup transistors on DOO— D15 are turned on 
during last clock period of Input Data Strobe (IDS). Other pullup transistors are on continuously when in data input mode. 

Note 4: Pulldown transistor provided on chip. 

Note 5: Clamp diodes and series damping resistors may be required to prevent clock overshoot. 

Note 6: Capacitance is not constant and varies with clock voltage and internal state of processor. 

Note 7: For Vss ^ VquT ^ 2.0V output current Is a linear function of VouT* 

Note 8: Delay measured from valid logic level on clock edge initiating change to valid current output level 
Note 9: Delay measured from valid logic level on clock edge initiating change to valid voltage output level. 

Note 10: With respect to rising edge of NCLK. (See Figure 9 and 10.) 

Note 11: With respect to falling edge of CLK. (See Figure 7.) 

Note 12: With respect to the valid '"0" level on the falling edge of Input Data Strobe (IDS). (See Figure 7.) 

Note 13: With respect to valid logic level of appropriate clock. 
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IPC-16A/520D MOS/LSI single chip 16-bit microprocessor (PACE) 


physical dimensions 



Cavity Duai>ln-Line Package <0) 
Order Number IPC ‘16A/520D 


Manufactured under one or more of the following U.S. patents: 3083262, 3189758, 3231797, 3303356, 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897, 3557431, 3560765, 
3566218, 3571630. 35756.09, 3579059, 3593069. 3597640. 3607469. 3617859, 3631312, 3633052, 3638131, 3648071, 3651565 . 3693248. 


National Semiconductor Corporation 

2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737>5000/tWX (910) 339-9240 

National Semiconductor GmbH 

808 Fuerstenfeldbruck, industriestrasse 10, West Germany, Tele. (08141) 1371 /Telex 05-27649 

National Semiconductor (UK) Ltd. 

Larkfield Industrial E^ate, Greenock, Scotland. Tele. (0475) 33251 /Telex 778-632 



National does not assume any responsibility for use of any circuitry described; no circuit ^tent licenses are implied; and National reserves the right, at any time writhout notice, to change said circuitry. 



1031 


(D 1C MASTER 1977 


National Semiconductor 




PACE LOW COST 

DEVELOPMENT 

SYSTEM 



The PACE Low Cost Development System 
from National Semiconductor is a fast and 
efficient vehicle for developing a working 
microprocessor application system. PACE 
LCDS features an ease of hardware and 
software access that facilitates interface 
and machine code development. 

The system contains Its own 20-key key- 
pad. Using this, the designer can directly 
enter data, instructions, and control com- 
mands. And on the integral 6-dlgit hex 
LED display the designer can easily 
examine register and memory contents. 

For versatility, the LCDS provides strap 
selectable baud rates: either RS232 or 20 
ma current loop serial interfaces. This 
allows use of a variety of common input/ 


> Simplified Interface ahd 
Machine Code Development 

> Excellent Training and 
Learning Tool 

> Low Cost 


output peripherals, including Teletype, 
CRTs, and other keyboard devices. 

The designer builds application routines 
or subroutines by entering code directly 
through a keyboard. He may operate in a 
single-step or continuous mode with set 
break points. Alternatively, he may use a 
Teletype to load paper tape In assembled 
format. Either way, he has complete flex- 
ibility In developing his programs. Using 
PACE LCDS, he may view, print, and 
modify memory and register contents. 

Once programs are debugged (LCDS 
contains a powerful debug monitor), the 
designer outputs the program or punched 
t^pe in a format compatible with National’s 
PROM programmers. 


> Integral Hex Display 

> Integral Keypad 

> Selectable Baud Rate 
Serial Interface 


The heart of PACE LCDS is the PACE CPU 
chip (#IPC-16A/620D), supported by the 
System Timing Element (#DP 8302N) and 
Bidirectional Transceiver Elements (#DP 
8300N). LCDS also Includes 1K x 16 bits 
of random access memory. Plus IK x 16 
bits of read only memory. Three on-board 
connectors accept standard cards to 
further extend the RAM, ROM and I/O 
capabilities. PACE LCDS features 60K x 
16 bit addressability, with optional split 
base page operation. 

The PACE LCDS comes fully assembled 
and tested on a heavy duty printed circuit 
board mounted on a lO'' x 12" x 3" alumi- 
num chassis. Order number for the PACE 
LCDS is IPC-16P/301. Price is $585. 


O 
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INS8080A 8-Bit N-Channel Microprocessor 

general description features 


The INS8080A is an 8-bit microprocessor housed in a 
standard, 40-pin dual-in-line package. The chip, which is 
fabricated using N-channel sij icon gate MOS technology, 
functions as the central processing unit (CPU) in 
National Semiconductor's N8080 microcomputer family. 

The INS8080A has a 16-bit address bus that is capable 
of addressing up to 65k bytes of memory and up to 256 
input and 256 output devices. Data is routed to and 
from the INS8080A on a separate bidirectional 8-bit 
bus. This data bus Is also TRI-STATE®, making direct 
memory addressing (DMA) and multiprocessing applica- 
tions possible. The IN^8080A directly provides signals 
to control the interface to memory and I/O ports. All 
buses, including control, are TTL compatible. 

An asynchronous interrupt capability is Included In the 
INS8080A to allow external signals to change the 
instruction sequence. The Interrupting device may vector 
the program to a particular service routine location (or 
some other direct function) by specifying an interrupt 
instruction to be executed. 


• 2/is Instruction Cycle 

• Variable Length Instructions 

• General Purpose Registers — Six plus an Accumulator 

• Direct Addressing up to 65k Bytes 

• Variable Length Stack Accessed by 16-bit Stack 
Pointer 

• Addresses 256 Input and 256 Output Ports 

• Provisions for Vectored Interrupts 

• TR I -STATE® Bus for DMA and Multiprocessing 
Capability 

• TRI-STATE TTL Drive Capabilities for Address and 
Data Buses 

• Decimal Arithmetic Capability 

• Multiple Addressing Modes 
-Direct 

- Register 

- Register Indirect 

- Immediate 

• Direct Plug-in Replacement for Intel 8080 A 


N8080A microcomputer family block diagram 


OP8224 RESET 

CLOCK """""TeadT” 
GENERATOR — 

& WAIT 

ORIVER _SYNC 


HOLO — 
(SYSTEM 
DMA REQ.) 




OP8228/DP8238 

SYSTEM 

CONTROLLER 


r “1 

I OPTIONAL I 
! BUFFERS/ I 
I DECODERS I 

L____J 

I ADDRESS 
■ BUS (16) 


PARALLEL 

I/O 

INTERFACE 


SERIAL 

I/O 

INTERFACE 


EXTENDED 

CAPABILITY 
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absolute maximum ratings 


Temperature Under Bias to +70®C 

Storage Temperature -65**C to +150®C 

All Input or Output Voltages 

with Respect to Vbb -0.3 V to +20 V 

Vcc# Vdd and Vss with Respect to Vbb- • -0.3V to +20V 
Power Dissipation 1,5W 


Note: Maximum ratings indicate limits beyond which permanent damage may occur. Continuous operation at these limits is not Intended 
and should be limited to those conditions specified under dc electrical characteristics. 


dc electrical characteristics 

Ta = 0®C to +70®C, Vpp = +12V ± 5%, Vqc = +5V ± 5%, Vbb = -SV ± 5%, Vss = OV, unless otherwise noted. 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

V|LC 

Clock Input Low Voltage 

Vss-1 


Vss 0-8 

V 


V|HC 

Clock Input High Voltage 

9.0 


Vdd+ 1 

V 

V|L 

Input Low Voltage 

Vss-1 


Vss+0.8 

V 

V|H 

Input High Voltage 

3.3 


Vcc+1 

V ' 

VoL 

Output Low Voltage 



0.45 

V 

Iql * 1.9mA on all outputs, 
IpH ~ IBOjuA. 

- Operation 

J tpY ~ 0.48ius 

Vss ^ V|N < Vcc 

Vss ^ VclOCK ^ Vpp 

Vss ^ V|M < Vss + 0.8 V 

Vss ■*“ 0-8 V < V||vi < VcG 

Vaddr/data = Vcc 
VadDR/DATA = Vss ± 0.45 V 

Vqh 

Output High Voltage 

3.7 




•dd (AV) 

Avg. Power Supply Current (Vpp) 


40 

70 

mA / 

■cc (AV) 

Avg. Power Supply Current (Vqc) 


60 

80 

mA 

•bB (AV) 

Avg. Power Supply Current (Vbb) 


0.01 

1 

mA 

l|L 

Input Leakage 



±10 

(lA 

•cL 

Clock Leakage 



±10 

HA 


Data Bus Leakage in Input Mode 

IBI 


-100 

-2.0 

< < 

Ifl 

Address and Data Bus Leakage 
During HOLD 



+10 

-100 

< < 


capacitance 

Ta = 25'^C, VcG = Vdp = Vss = 0V> Vbb = ~5V 


Symbol 

Parameter 

Typ. 

Max. 

Unit 

Test Condition 


Clock Capacitance 

17 

25 

pF 

fc^lMHz 

C|N 

input Capacitance 

6 

10 

pF 

Unmeasured Pins 

CouT 

Output Capacitance 

10 

20 

pF 

Returned to Vss 


Notes: 

1. The RESET signal must be active for a minimum of 3 clock 
cycles. 

2. When DBIN is high and V||vi > V|h an internal active puliup will 
be switched onto the Data Bus. 

3. A I supply /AT A * -0.45%/® C. 


TYPICAL SUPPLY CURRENT VS.^ 
TEMPERATURE, N0RMALiZED(3) 



DATA BUS CHARACTERISTIC DURING DBIN 
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ac electrical characteristics 



Parameter 

Min. 

Max. 

Unit 

Test Condition 

tCY^ 

Clock Period 

0.48 


MS 

1 Cl = lOOpF 

-Cl = 50pF 

tr, tf 

Clock Rise and Fall Time 

0 


ns 

Vi 

01 Pulse Width 

60 


ns 

V2 

02 Pulse Width 

220 


ns 

toi 

Delay 0i to 02 

0 


ns 

tD2 

Delay 02 to 0i 

70 


ns 

tD3 

Delay 01 to 02 Leading Edges 

80 


ns 

tDA^ 

Address Output Delay from 02 


200 

ns 


Data Output Dfelay from 02 


220 

ns 

tDC^ 

Signal Output Delay from 0i or 02 (SYNC, WR, 

WAIT, HLDA) 


m 

ns 


DBIN Delay from 02 

25 


ns 

Hjoylll 

Delay for fnput Bus to Enter Input Mode 


tOF 

ns 

tDSI 

Data Setup Time During 0i and DBIN 

30 


ns 


tinning waveforms Note: Timing measurements are made at the following reference 

voltages: CLOCK '1' = 8.0V, '0' - 1.0V; INPUTS '1' = 3.3V, 
'0' = 0.8V; OUTPUTS '1' = 2.0V. '0' = 0.8V. 



See notes on following page. 
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ac electrical characteristics (cont'd.) 


Symbol 

Parameter 

Min. 

Max. 

Unit 

tDS2 

Data Setup Time to 02 During DBIN 

150 


ns 

tDH^ 

Data Hold Time from 02 During DBIN 

• 


ns 

tlEV 

INTE Output Delay from 02 


200 

ns 

tRS 

READY Setup Time During 02 

120 


ns 

tHS ' 

HOLD Setup Time to 02 

140 


ns 

t|S 

INT Setup Time During 02 (During 0-1 in Halt Mode) 

120 


ns 

tH 

Hold Time from 02 .(READY, INT, HOLD) 

0 


ns 

tFD 

Delay to Float During Hold (Address and Data Bus) 


120 

ns 

tAW^ 

Address Stable Prior to WR 

5 


ns 

tDW^ 

Output Data Stable Prior to WR 

6 


ns 

tWD^ 

Output Data Stable from WR 

7 


ns 

tWA^ 

Address Stable from WR 

7 


ns 

tHp" 

HLDA to Float Delay 

8 


ns 

tWF^ 

WR to Float Delay 

9 


ns 

tAH ^ 

Address Hold Time After DBIN During HLDA 

-20 


ns 


Test Condition 


Cl = 50pF 


Cl = lOOpF : Address, Data 
Cl = 50pF:WR, HLDA, DBIN 


1. Data input should be enabled with DBIN status. No bus conflict 
can then occur and data hold time is assured. tpH “ 50ns ortpR' 
whichever is less. 


2. Typical load circuit: 



3- tcY = tQ3 + tr02 + ^2 + ^02 + tf02 + ^ 480 ns. 


TYPICAL Jk OUTPUT DISPLAY VS, A CAPACITANCE 



-100 -50 0 +50 +100 

.i CAPACITANCE (pF) 

(CaCTUAL - CSPEC) 


4. The following are relevant when interfacing the INS8080A to 
devices having V|H 3.3 V: 

a) Maximum output rise time from 0.8V to 3.3V ~ 100ns @ 
Cl = SPEC. 

b) Output Delay when measured to 3.0V = SPEC + 60ns @ 
Cl = SPEC. 

c) If Cl SPEC, add 0.6 ns/pF If Cl > CspEC' subtract 
0.3ns/pF (from modified delay) if Cl < CsPEC- 

5- tAW = 2tcY - to3 - tr02 ^ 140ns. 

6. tow = tCY “tD3 ”tr02 “ 170ns. 

7. If not HLDA, tyyo “ ^WA “ ^D3 ^r02 10ns. If HLDA, tyvD ~ 

twA = tWF- 

S- tHF = tD3 +tr02 “ 50ns. 

9. tyvF = tp3 + - 10ns. 

10. Data in must be stable for this period during DBIN-T3. Both 
tDSI ^DS2 i^ust be satisfied. 

11. Ready signal must be stable for this period during T2 or Tyy. 
(Must be externally synchronized.) 

12. Hold signal must be stable for this period during T2 or Tyy when 
entering hold mode, and during T3, T4, T5, and Tyy^ when in 
hold mode. (External synchronization is not required.) 

13. Interrupt signal must be stable during this period of the last 
clock cycle of any instruction in order to be recognized on the 
following Instruction. (External synchronization is not required.) 

14. This timing diagram shows timing relationships only; it does not 
represent any specific machine cycle. 
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INS8080A CPU 
functional block diagram 


(310) O 7 O 0 

BIDIRECTIONAL DATA BUS 



(21) (40-29, 27-2S,1) 


NOTE: A|iplic«bl« pin numbtn are inctuifed 
within parentheses. 


INS8080A functional pin definition 

The following describes the function of all of the INS8080A 
Input/output pins. Some of these descriptions reference 
internal timing periods. 

INPUT SIGNALS 

Ready: When high (logic 1), indicates that valid memory or 
input data are available to the CPU on the INS8080A data 
bus. The READY signal is used to synchronize the CPU 
with slower memory or Input/output devices. ^ If the 
INS8080A does not receive a high READY input after 
sending out an address to memory or an Input/output 
device, the INS8080A enters a WAIT mode for as long as 
the READY input remains low (logic 0). The CPU may also 
be single stepped by the use of the RtADY signal. 

Hold: When high, requests that the CPU enter the HOLD 
mode. When the CPU is in the HOLD mode, the CPU 
address and data buses both will be in the high-impedance 
state. The HOLD mode allows an external device to gain 
control of the INS8080A address and data buses immed- 
iately following the completion of the current machine 
cycle by the CPU. The CPU acknowledges the HOLD mode 
via the HOLD ACKNOWLEDGE (HLDA) output line. The 
HOLD request is recognized under the following condi- 
tions: 

• The CPU is in the HALT mode. 

• The READY signal is active and the CPU is in the t 2 or 
tw microcycle. 

Interrupt (INT) Request: When high, the CPU recognizes an 
Interrupt request on this line after completing the current 
instruction or while in the HALT mode. An interrupt 
request is not honored if the CPU is in the HOLD mode 
(HLDA = logic 1) or the Interrupt Enable Flip-flop is 
reset (INTE = logic 0). 

Reset: When activated (high) for a minimum of three clock 
periods, the content of the Program Counter is cleared and 
the Interrupt Enable and Hold Acknowledge Flip-flops are 
reset. Following a RESET, program execution starts at 
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memory location 0. It should be noted that the status flags, 
accumulator, stack pointer, and registers are not cleared 
during the RESET sequence. 

01 and (p 2 Clocks: Two non-TTL compatible clock phases 
which provide nonoverlapping timing references for internal 
storage elements and logic circuits of the CPU. 

+12 Volts: Vpo Supply. 

+5 Volts: Vcc Supply. 

-5 Volts: Vbb Supply. 

Ground: Vss (0 volt) reference, \ 

OUTPUT SIGNALS 

Synchronizing (SYNC) Signal: When activated (high), the 
beginning of a new machine cycle is indicated and the 
status word is outputted on the Data Bus. 


Address (A15 - Aq) Bus: This bus comprises sixteen 
TRI-STATE output lines. The bus provides the address to 
memory (up to 65k bytes) or denotes the Input/output 
device number for up to 256 input and 256 output peri- 
pherals. 


Wait: When high, acknowledges that the CPU is in the 
WAIT mode. 

Write (WR ): When low, the data on the data bus are stable 
for WR ITE memory or output operation. 

Hold Acknowledge (HLDA): Goes high in response to a 
logic 1 on the HOLD line and indicates that the data and 
address bus will go to the high-impedance state. The HLDA 
begins at one of the following times: 

• The t 3 microcycle of a READ memory input operation. 

• The clock period following the ta micrdcycle of a 
WRITE memory output operation. 

In both cases, the HLDA signal starts after the rising edge 
of the 0-1 clock, and high impedance occurs after the rising 
edge of the 02 clock. 
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pin configuration 






Interrupt Enable (INTE): Indicates the content of the 
internal Interrupt Enable Flip-flop. The Enable and Disable 
Interrupt (El and Dl) Instructions cause the Interrupt 
Enable Flip-flop to be set and reset, respectively. When the 
flip-flop is reset (INTE = logic 0), it Inhibits interrupts 
from being accepted by the CPU. In addition, the Interrupt 
Enable Flip-flop Is automatically reset (thereby disabling 
further interrupts) at the ti microcycle of the instruction 
fetch cycle, when an interrupt is accepted; it is also reset by 
the RESET Signal. 

Data Bus In (DBIN): When high. Indicates to external 
circuits that the data bus is in the input mode. The DBIN 
Signal should b6 used to gate data from memory or an I/O 
device onto the Data Bus. 

INPUT/OUTPUT SIGNALS 

Data (D 7 - Dq) Bus: This bus comprises eight TRI-STATE 
input/output lines. The bus provides bidirectional com- 
munication between the CPU, memory, and Input/output 
devices for Instructions and data transfers. A status word 
(which describes the current machine cycle) is also output- 
ted on the data bus during the first microcycle of each 
machine cycle (SYNC = logic 1 ). 

Status Information Definition 


Symbols 

Data Bus 
Bit 

Definition 

OUT 

D4 

Indicates that the address bus contains 
the address of 8n output device and 
the data bus will contain the output 
data when WR is active. 

Ml 

D5 

Provides a signal to indicate that the 
CPU Is In the fetch cycle for the first 
byte of an instuction. 

INP* 

De 

Indicates that the address bus contains 
the address of an Input device and the 
input data should be placed on the 
data bus when DBIN is active. 

MEMR* 

D? 

Designates that the data bus will be 
used for memory read data. 


Symbols 

Data Bus 
Bit 

Definition 

INTA* 

Do 

/ 

Acknowledge signal for INTERRUPT 
request. Signal should be used to gate 
a restart instruction onto the data bus 
when DBIN is active. 

WO 

Dl 

Indicates that the operation in the cur- 
rent machine cycle will be a WRITE 
memory or OUTPUT function (WO = 
0). Otherwise, a READ memory or 
INPUT operation will be executed. 

STACK 

Ds 

i 

Indicates that the address bus holds 
the pushdown stack address from the 
Stack Pointer. 

HLTA 

D3 

Acknowledge signal for HALT Instruc- 
tion. 


•These three status bits can be used to control the flow bf data onto the INS8080A data bus. 


Status Word Chart 


Machine Cycle 


Data Bus Bit 


De 

■a 

miQiiii 


02 


Do 

Instruction Fetch 

1 

1 

0 


miQiiu 

0 

0 


0 

Memory Read 

2 

1 

0 

8 

■■ 

0 

0 

1 

0 

Memory Write 

3 

0 

0 

0 

0 

0 

0 

0 

0 

Stack Read 

4 

1 


0 

0 

0 

1 

1 

0 

Stack Write 

5 

0 

0 

0 


0 

1 

0 

0 

Input Read 

6 

0 

1 

0 

0 

0 

0 

1 

0 

Output Write 

7 

0 

0 

0 

1 

0 

0 

0 

0 

Interrupt Acknowledge 

8 

0 

0 

1 

0 

0 

0 

1 

1 

Halt Acknowledge 

9 

1 

b 

0 

0 

1 

0 

i 

1 

0 

Interrupt Acknowledge While Halt 

10 

0 

0 

1 

0 

^ 1 

0 

1 

1 



1 

40 



3 

38 

4 

37 

5 

36 

6 

35 

7 

34 

8 

33 

9 

32 

10 

INS8080A ll 

11 

30 

12 

29 

13 

28 

14 

27 

15 

26 

16 

25 

17 

24 

18 

23 

19 

22 

20 

21 



8O8OA status 

Instructions for the 8080A require from one to five 
machine cycles for complete execution. The 8080A sends 
out 8 bits of status information on the data bus at the be- 
ginning of each machine cycle (during SYNC time). The 
following table defines the status information. 


1038 
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instruction set 

Mntmonic 

Dewription 

Operation 

Op Code 

No. of 
Bytes 


m 

Condition Flags 

D 7 De 

05 04 


D 2 

D, Do 


Bl 

SI 

ai 

CY 1 

DATA tRANSf 

'ER GROUP 1 

LOA 


Load Accumulator Direct 

(A) **- ((byte 3) (byte 2)) 

0 

0 

1 

1 

1 

0 

1 

0 

3 

4 

13 






LDAX 

B 

Load Accumulator Indirect 

(A),^ ((B)) 

0 

0 

0 

0 

1 

0 

1 

0 

t 

2 

7 






LDAX 

D 

Load Accumulator Indirect 

(A)^((D))' 

0 

0 

0 

1 

1 

0 

1 

0 

1 

2 

7 






LHLD 


Load H and L Direct 

(L) ((byte 3) (byte 2)) 

0 

0 

1 

0 

1 

0 

1 

0 

3 

5 

16 









(H) -((byte 3) (byte 2) + 1) 












1 





LXI 

B 

Load immediate. Registers B and C 

(B) - (byte 3) 

0 

0 

0 

0 

0 

0 

0 

1 

3 

3 

10 









(C) - (byte 2) 

















LXI 

D 

Load Immediate, Registers D and E 

(D) - (byte 3) 

0 

0 

0 

1 

0 

0 

0 

1 

3 

3 

10 








, 

(E) - (byte 2) 

















LXI 

H 

Load In^mediate, Registers H and L 

(H) - (byte 3) 

0 

0 

1 

0 

0 

0 

0 

1 

3 

3 

10 









(L) - (byte 2) 

















LXI 

SP 

Load immediate. Stack Pointer 

(SPH) - (byte 3) 

0 

0 

1 

1 

0 

0 

0 

1 

3 

3 

10 









(SPL) - (byte 2) 













(Flags Not 


MOV 

M, r 

Move to Memory 

((H)(L))H(r) 

0 

1 

1 

1 

0 

s 

s 

s 

1 

2 

7 


Affected) 


MOV 

r.M 

Move from Memory 

(r)-((H)(L)) 

0 

r 

D 

D 

D 

1 

1 

0 

1 

2 

7 






MOV 

r 1 .r 2 

Move Registers 

(rl)-(r 2 ) 

0 

1 

D 

D 

D 

s 


s 

1 

1 

5 






MVI 

M 

Move to Memory Irnmediate 

((H) (L))- (byte 2) 

0 

0 

1 

1 

0 

1 

1 

0 

2 

3 

10 






MVI 

r 

Move Immediate 

(r) - (byte 2 ) 

0 

0 

D 

D 

D 

1 

1 

0 

2 

2 

7 






SHLD 


Store H and L Direct 

((byte 3) (byte 2)) - (L) 

0 

0 

1 

0 

0 

0 

1 

0 

3 


16 









((byte 3) (byte 2) + 1)-(H) 

















STA 


Store Accumulator Direct 

((byte 3) (byte 2)) — (A) 

0 

0 

1 

t 

0 

0 

1 

0 

3 


13 






STAX 

B 

Store Accumulator Indirect 

. ((B)) - (A) ^ 

6 

0 

0 

0 

0 

0 

1 

0 

1 


7 






STAX 

D 

Store Accumulator Indirect 

((D)) -(A) 

0 

0 

0 

1 

0 

0 

1 

0 

1 

2 

7 






XCI^G 


Exchange H and L with D and E 

(H)--(D) 

1 

1 

1 

0 

1 

0 

1 

1 

1 


4 









(L)--(E) 


















1 ARITHMETIC GROUP 1 

ACt 


Add Immediate^ with Carry 

(A) -(A) + {byte2) + (CY) 

1 

1 

0 

0 

1 

1 

1 

0 

2 

2 , 

7 

H 

t 

t 

t 

t 

ADC 

M 

Add Memory with Carry 

(A)-(A) + ((H)(L)) + (CY) 

1 

0 

0 

0 

1 

1 

1 

0 

1 

2 

7 

D 

t 

t 

t 

t 

ADC 

r 

Add Register with Carry 

(A) - (A) + (r) + (CY) 

1 

0 

0 

0 

1 

s 

s 

s 

1 

1 

4 

D 

t 

t 

t 

t 

^ADD 

M 

Add Memory 

(A)-(A) + ((H)(L)) 


0 

0 

0 

0 

1 

1 

0 

1 

2 

7 

t 

t 

t 

t 

t 

ADD 

r 

Add Register 

(A) - (A) + (r) 


0 

0 

0 

0 

s 

s 

s 

1 

1 

4 

t 

t 

t 

t 

t 

ADI 


Add immediate 

(A) - (A) + (byte 2) 

1 

1 

0 

0 

0 

1 

1 

0 

1 

2 

7 

t 

t 

, t 

t 

t 

DAA 


Decimal Adjust Accumulator 

8-btt number in Accumulator 

0 

0 

1 

0 

0 

1 

1 

1 

1 

1 

4 

t 

t 

t 

t 

t 




is converted to two 4-bit BCD 












m 








digits 












■ 





DAD 

B 

Add B and C to H and L 

(H)(L)-(H)(L) + (B)(C)’ 

0 

0 

0 

0 

1 

0 

0 


1 

3 

10 

■ 

■ 



t 

DAD 

D 

Add D and E to H and L 

(H)(L) -(H)(L) + (D)(E) 

0 

0 

0 

1 

t 

0 

0 

1 

1 

3 

10 

B 

B 

• , 


t 

DAD 

H 

Add H and L to H and L 

(H)(L)-{H)(L) + (H)(L) 

0 

0 

1 

0 

1 

0 

0 

1 

1 

3 

10 

B 

B 

• 


t 

DAD 

SP 

Add Stack Pointer to H and L 

(H)(L)-(H)(L) + (SP) 

0 

0 

1 

1 

1 

0 

0 

1 

1 

3 

10 

B 

B 

* 

• 

t 

OCR 

M 

Decrement Memory 

({H)(L))-((H)(L))-1 

0 

0 

1 

1 

0 

1 

0 

1 

1 

3 

10 

t 

t 

t 

t 


DCR 

r 

Decrement Register ‘ 

(r)-(r)-1 

0 

0 

D 

D 

D 

1 

0 

1 

1 

1 1 

5 

t 

t 

t 

t 


DCX 

B 

Decrement Registers B and C 

{B)(G)-(B)(C)-1 

0 

0 

0 

0 

1 

0 

1 

1 

1 

1 

5 


■ 

• 



DCX 

D 

Decrement Registers D and E 

(D)(E)-(D)(E)-1 

0 

0 

0 

T 

1 

0 

1 

1 

1 

1 

5 


B 

* ' 



DCX 

H 

Decrement Registers H and L 

(H)(L)-(H)(L)-1 

0 

0 

1 

0 

1 

0 

1 

1 

1 

1 

5 


B 

• 



DCX 

SP 

Decrement Stack Pointer 

(SP) - (SP) - 1 

0 

0 

1 

1 

1 

0 

i 

1 

1 


5 

* 

D 

* 



INR 

M 

Increment Memory 

((H)(L))-((H)(L))-H 

0 

0 

1 

1 

0 

1 

0 

0 

1 

3 

10 

t 


t 

t: 


INR 

r 

Increment Register 

(r) - (r) + 1 

0 

0 

D 

D 

D 

1 

0 

0 

\ 


5 

t 

t 

t 

t 


INX 

B 

Increment Registers B and C 

(B)(C) -(B)(C) + 1 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

5 


m 




INX 

D 

Increment Registers D and E 

(D)(E)-(D)(E) + 1 

0 

0 

0 

1 

0 

0 

1 

1 

1 


5 

* 

B 



H 

INX 

H 

Increment Registers H and L 

(H)(L)-(H)(L) + 1 

0 

0 

1 

0 

0 

0 

1 

1 

1 

1 

5 


B 


•1 


INX 

SP 

Increment Stack Pointer 

(SP),- (SP) + 1 

0 

0 

1 

1 

0 

0 

1 

1 

T 

1 

5 


B 




SBB 

M 

Subtract Memory with Borrow 

(A)-(A)-((H)(L))-(CY) 

1 

0 

0 

1 

1 

1 

1 

0 

1 

2 

7 


B 

t 

t 


SBB 

r 

Subtract Register with Borrow 

(A) - (A) - (r) - (CY) 

1 

0 

0 

1 

1 

s 

s 

s 

1 

1 

4 

t 


t 

t 

$ 

SBI 


Subtract Immediate with Borrow 

(A) - (A) - (byte 2) - (CY) 

1 

1 

0 

1 

1 

1 

1 

0 

2 

2 

7 

t 

t 

i 

t 

t 

SUB 

M 

Subtract Memory 

(A)-(A) -((H)(L)) 

1 

0 

0 

1 

0 

1 

1 

0 

1 

2 

7 

t 

t 

t 

t 

t 

SUB 

r 

Subtract Register 

(A) - (A) - (r) 

1 

0 

0 

1 

0 

s 

s 

s 

1 

1 

4 

t 

t 

t 


t 

SUI 


Subtract Immediate 

(A) - (A) - (byte 2) 

1 

1 

0 

1 

0 

1 

1 

0 

2 

2 

7 

t 

t 



1 

LOGICAL GRC 

>UP 


ANA 

M 

AND Memory 

(A) - (A) A ((H) (D) 

1 

0 

1 

0 

0 

1 

1 

0 

1 

2 

7 

t 

t 


t 

0 

ANA 

r 

AND Register 

(A) - (A) A (r) 

1 

0 

1 

0 

0 


s 

$ 

1 

1 

4 

t 

t 


t 

0 

AN! 


AND Immediate 

(A) - (A) A (byte 2) 

1 

1 

1 

0 

0 

1 

T 

0 

2 

2 

7 

t 

t 


t 

0 

CMA 


Complement Accumulator 

(A) - (S) 

0 

0 

1 

0 

1 

1 

1 

1 

1 

1 

4 





• 

CMC 

j 

Ctwnplement Carry 

(CY) - (C¥) 

0 

0 

1 

1 

1 

1 

1 

1 

1 

\ 

4 


* 


* 

t 

CMP 

M 

Compare Memory 

(A) — ((H)(L)) 

1 

0 

1 

T 

1 

t 

1 

0 

1 

2 

7 

t 

r 

*b 

. t 

t 

*b 

CMP 

r 

Compar# Register 

(A)~(r) 

1 

0 

1 

1 

1 

s 

s 

s 

1 

1 

4 

t 

t 

t 

t 

t 

CPI 


Compare Immediate 

(A) — (byte 2) 

1 

1 

1 

1 

1 

1 

1 

0 

2 

2 

7 

t 

t 

t 

t 

t 

ORA 

M 

OR Memory 

(A)-(A) V((H)(L)) 

1 

0 

1 

1 

0 

1 


0 

1 

2 

7 

t 

t 

0 

t 


ORA 

r 

OR Register 

(A) - (A) V (r) 

1 

0 

1 

1 

0 

s 

s 

s 

1 

1 

4 

t 

t , 

0 

t 


OR! 


OR Immediate 

(A) - (A) V (byte 2) 

1 

1 

% 

\ 

0 

, 1 

1 

0 

2 

2 

7 

t 

t 

0 

t 

0 

RAL 


Rotate Left through Carry 

(Art+i)-(A„);(CY)-(A7) 

0 

0 

0 

1 

0 

1 

1 

1 

.1 

1 

4 



* 

* 

t ' 




(Aq) - (CY) 

















rar 


Rotate Right through Carry 

IAn)-(>^n+l);{CY),-(Ao) 

0 

0 

0 

r 

1 

1 

1 

1 

1 

1 

4 





t 




(A 7 ) - (CY) 

















RLC 


Rotate Left 

(A„+,)-(A„);(Ao)-(A7) 

0 

0 

0 

0 

0 

1 

1 

1 

t 

^ 1 

4 

* 

’ 



t 




(CY)-(A7) 
















% 

RRC 


Rotate Right 

(An)-(An-i);|A7)-(Ao) 

0 

0 


















(CY) - (Ao) 

0 

0 

1 

1 

0 

1 

1 

1 

1 

.1 

4 

. 

. 


. 

1 

STC 


Set Carry 

(CY) - 1 

1 

0 

1 

0 

1 

t 

1 

0 

mm 

2 

7 

t 

t 

0 

t 

EH 

XRA 

M 

Exclusive OR Memory 

(A)-(A)^«H){L)) 

) 

0 


0 


9 


s 

■I 

1 

4 

t 

t 

0 

t 


XRA 

r 

Exclusive OR Register 

(A)-(A)V-(r) 

t 

1 

“1 

0 

1 

1 

1 

0 

mmi 

2 

7 

t 

t 

0 

t 

Ml 

XRt 


Exclusive OR Immediate 

(A) - (A) V (byte 2) 
















■^1 



a. , Z = 1 if (A)-.(H)(U; 

b. Z = 1 if (A) - (r); 

c 

z 

“ 1 if (A) = (byte 2); 









Notw: 

CY- 1 if (A) < (H)(U 

CY= 1 if (A) < (r) 


cy« 

1 if (A) < <byt8 2) 
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instructioiv set (cont'd.) 



MfMiinoiiic 

Dsscription 

BRANCH GROUP 

CALL 

Call Unconditibnal 

CC 

Call on Carry 

CM 

Call pn Minus 

CNC 

Call on No Carry 

CNZ 

, Call on Not Zero 

CP 

Call on Positive 

CPE 

Call on Parity Even 

CPO 

Call on Parity Odd 

CZ 

Call on Zero 

JC 

Jump on Carry 

JM 

Jump on Minus 

JMP 

Jump Unconditional 

JNC 

Jump on No Carry 

JNZ 

Jump on Not Zero 

JP 

Jump on Positive 

JPE 1 

Jump on Parity Even 

JPO 

Jump on Parity Odd 

JZ 

Jump on Zero 

PCHL 

H and L to Program Counter 

pc 

Return on Carry 

RET ! 

Return 

RM 

Return on Minus 

RNC 

Return on No Carry 

RNZ 

Return on Not Zero 

RP 

1 

Return on Positive. 

RPE 

Return on Parity Even 

RPO 

Return on Parity Odd 



Op Cod* No. of wtochim 

1 Bytw (M) 

O7 Os Ds D4 I D3 D2 Di Do Cydn 


hs!"* I 


((SP) ■ 

- 1) •^-(PCH) 


((SP) • 

- 2) (PCD 


(SP) (SP) > 2 


(PC) (byte 3) (byte 

2) 

If CY 

» 1. 


((SP) • 

-1)<-(PCH) 


((SP) ■ 

- 2) ^ (PCD 


(SP)^ 

- (SP) - 2 


(PC) (byte 3) (byte 

2) 

lfS = 

1, 


((SP) ■ 

- I)-(PCH) 


((SP) • 

- 2) ^ (PCD 


(SP)- 

• (SP) - 2 


(PC) — (byte 3) (byte 

2) 

If CY 

= 0, 


((SP) • 

- I)-(PCH) 


((SP) • 

- 2) (PCD 


(SP)- 

• (SP) - 2 


(PC) *- (byte 3) (byte 

2) 

If Z = 

0. 


((SP) ■ 

- I)^(PCH) 


((SP) • 

- 2) -- (PCD 


(SP)- 

■ (SP) - 2 , 


(PC) — (byte 3) (byte 

2) 

If S = 

0. 


((SP) - 

- I)-^(PCH) 


((SP) ■ 

- 2) ^ (PCD 


(SP)- 

■ (SP) - 2 


(PC) -- (byte 3) (byte 

2) 

If P = 

1, 


((SP) - 

- I)-(PCH) 


((SP) • 

- 2) (PCD 


(SP) ^ (SP) - 2 


(PC) -* (byte 3) (byte 

2) 

If P = 

0, 


((SP) ■ 

- 1) ^(PCH) 


((SP) - 

- 2) ^ (PCD 


(SP)- 

(SP) - 2 


(PC) -■ (byte 3) (byte 

2) 

If Z = 

1, 


((SP) 

- D - (PCH) 


((SP) 

- 2) - (PCD 


(SP) - (SP) - 2 


(PC) -- (byte 3) (byte 

2) 

If CY 

= 1, 


(PC) — (byte 3) (byte 

2) 

If S = 

1. 


(PC) (byte 3) (byte 

2) 

(PC) — (byte 3) (byte 

2) 

If CY 

= 0. 


(PC) -- (byte 3) (byte 

2) 

If Z* 

0, 


(PC) (byte 3) (byte 

2) 

If S = 

0, 


(PC) — (byte 3) (byte 

2) 

If P = 

1. 


(PC) — (byte 3) (byte 

2) 

If P = 

0, 


(PC) -■ (byte 3) (byte 

2) 

If Z = 

1, 


(PC) — (byte 3) (byte 

2) 

(PCH) 

-(H) 


(PCD 

-(D 


If CY 

= 1, 


(PCD 

-((SP)) 


(PCH) 

-((SP) + 1) 


(SP) - (SP) + 2 


(PCD 

-((SP)); 


(PCH) 

-((SP) + 1); 


(SP)- 

- (SP) + 2; 


lfS = 

1, 


(PCD 

- ((SP)) 


(PCH) 

-((SP)-H) 


(SP) ^ (SP) + 2 


If CY 

= 0, 


(PCD 

- ((SP)) 


(PCH) 

-((SP) + 1) 


(SP) ^ (SP) + 2 


If Z* 

0, 


(PCD 

- {(SP)) 


(PCH) 

-((SP) + 1) 


(SP) ^ (SP) + 2 


lfS = 

0, 


(PCD 

- ((SP)) 


(PCH) 

-((SP) + 1) 


(SP)- 

- (SP) + 2 


If P = 

1, 


(PCD 

- {(SP)) 


(PCH) 

-((SP) + 1) 


(SP)- 

(SP) + 2 


If P = 

0, 


(PCD 

-((SP)) 


(PCH) 

-((SP) + 1) 


(SP)- 

■ (SP) + 2 




0 0 10 

00 0010 

11 0010 

10 1010 

10 0 "0 1 0 

10 10 

10 10 0 1 

0 1 10 0 0 

0 0 1 0 0 1 

11 10 0 0 

0 1 0 0 0 0 

0 0 0 0 0 0 

1 1 0 0 0 0 

10 10 0 0 
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instruction set (cont'd.) 



BRANCH GROUP (continued) 



STACK. J/0, AND MACHiNE CONTROL GROUP 


Pisabie Interrupts 


Enable Interrupts 


Input 

No Operation 


OUT Output 

POP B Pop Registers B and C off Stack 

POP D Pop Registers 0 and E off Stack 

POP H Pop Registers H and L off Stack 

POP PSW Pop Accumulator and Flags off Stack 


PUSH B ( Push Registers B and C on Stack 


PUSH D Push Registers D and E on Stack 


PUSH H I Push Registers H and L pn Stack 


PUSH PSW Push Accumulator and Flags on Stack 


(data) 

^(A) 

(C)^ 

((SP)) 

(B)- 

((SP) + 1) 

(SP) (SP) + 2 

(D)^ 

((SP)) 

(E)^ 

((SP) + 1) 

(SP) (SP) + 2 

(H)^ 

((SP)) 

(D- 

((SP) + 1) 

(SP) (SP) + 2 

(CY) 

- ((SP))o 

(P)- 

((SP))2 

(AC) 

^((SP))4 

(2)^ 

((SP))6 

(S)^ 

({SP))7 

(A)^ 

((SP)+ 1) 

(SP) (SP) + 2 

((SP) 

-1)-(B) 

((SP) 

- 2) ^ (C) 

(SP) - (SP) - 2 

((SP) 

- 1) -(D) 

((SP) 

-2) -(E) 

(SP) - (SP) - 2 

((SP) 

-1)-(H) 

((SP) 

-2)-(L) 

(SP)^(SP) -2 

((SP) 

-1>-(A) 

((SP) 

-2)o-(CY) 

((SP) 

-2),-1 

((SP) 

-2)2-(P) 

((SP) 

-2)3-0 

((SP) 

- 2)4 - (AC) 

((SP) 

-2)s-0 

((SP) 

-2)6-(Z) 

((SP) 

-2)7-(S) 

(SP) - (SP) - 2 

(SP)^(H)(D 

(L)-* 

((SP)) 

(H)^ 

>((SP) + 1) 


SPHL Move H and L to Stack Pointer 

XTHL Exchange Top of Stack with H and L 


condition flags and standard rules 

There are five condition flags associated with the execution 
of instructions on the INS808QA. They are Zero, Sign, 
Parity, Carry, and Auxiliary Carry, and each flag is repre- 
sented by a 1-bit register in the CPU. A flag is '"set" by 
forcing the bit to 1, 'Teset" by forcing the bit to 0. The bit 
positions of the flags are indicated in the PUSH and 
POP PSW instructions. 

Unless indicated otherwise, when an instruction affects a 
flag. It affects it in the following manner: 


ZERO (Z): 


SIGN (S): 


PARITY (P): 


If the result of an Instruction has the 
value 0, this flag is set; otherwise, it is 
reset. 

If the most significant bit of the result of 
the operation has the value 1, this flag is 
set; otherwise, it is reset. 

If the modulo 2 sum of the bits of the 
result of the operation is 0 (that is, if the 
result has even parity), this flag is set; 


((SP)-I)-(PCH) 
((SP) - 2) ^ (PCD 
(SP) (SP) - 2 
(PC) - 8 * (NNN) 
If Z« 1. 
(PCL)^((SP)) 
(PCH)^((SP)+ 1) 
(SP)<“(SP) + 2 


The Interrupt system is dis- 
abled following the execution 
of the Dl instruction. 

The interrupt system is en- 
abled following the execution 
of next instruction. 

Processor is stopped; registers 
and flags are unaffected. 

(A) -H. (data) / 

No operation is performed; 
registers and flags are un- 
affected. 


OpCodt 


Dy De Os 0 


11 N N \ N \ 1 1 


1 1 0 0 1 0 0 0 


1111 


1111 


0 111 


0 0 1 1 


10 1 1 


1 11 1 


0 0 0 1 


1 1 0 0 0 1 


1111 


WO.OT No of 

“(Sir I 


IBBCaDt 


0000 0000 


110 1 0 0 11 
1 1 0 0 0 0 0 1 


1 0 1 0 0 0 1 


0 0 0 1 



otherwise, it is reset (that is, if the 
result has odd parity). 

CARRY (CY): If the instruction resulted in a carry 
(from addition) or a borrow (from 
subtraction or a comparison) out of the 
high-order bit, this flag is set; otherwise, 
it is reset. \ 

AUXILIARY 

CARRY (AC): If the instruction caused a carry out of 
bit 3 and into bit 4 of the resulting value, 
the auxiliary carry is set; othemise, it is 
reset. This flag is affected by single- 
precision additions, subtractions, incre- 
ments, decrements, comparisons, and 
logical operations; however, AC is used 
principally with additions and increments 
preceding a DAA (Decimal Adjust Ac- 
cumulator) Instruction. 
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INS8080A 8-Bit N-Channel Microprocessor 
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symbols and abbreviations 


The following symbols and abbreviations are used in the 
subsequent description of the INSSOSOA Instructions: 


Symbols Meartitig 
A Register A (Accumulator) 

B Register B 

C Register C 

D Register D 

H Register H 

L Register L 

DDD, SSS The bit pattern designating one of the registers 
A. B, C. D, E, H, L (DDD * destination. SSS * 
source): 

DDD or SSS 


Symbols 

PC 

SP 

( ) 


A 

V- 

V 

+ 


111 

000 

001 

010 

oil 

100 

101 


Register Name 
A 
B 
C 
D 
E 
H 
L 


byte 2 
byte 3 
port 
r, r1. r2 


The second byte of the instruction 
The third byte of the instruction 
8-bit address of an I/O device 
One of the registers A, B, C, D. E, H, L 


n 

NNN 


0 

1 

X 

♦ 


Meaning 

16-bit program counter register (PCH and PCL 
are used to refer to the high-order and low- 
order 8 bits respectively.) 

16-bit stack pointer register (SPH and SPL are 
used to refer to the high-order and low-order 
8 bits respectively.) 

The contents of the memory location or regis- 
ters enclosed in the parentheses 
**\s replaced by" 

Logical AND 
Exclusive OR 
inclusive OR 
Addition 

Twos complement subtraction 

Multiplication 

"Exchange" 

The ones complement (for example. (A)) 

The restart number 0 through 7 
The binary representation 000 through 111 for 
restart number 0 through 7 respectively 
"Not affected" 

"Reset" 

"Set" 

Unknown 

Flags affected according to Standard Rules 


physical dimensions 





lil' bj lii' iy 'y' » 

f- AIM 
^ MM. 

-i- 


Mtl 

^ MW ^ MW 

s«i«» tMH 




Ceramic Oual-ln-Llne Package (O) 
Order Number INS8080AD 


Manufactured under one or more of tne following U.S. patents: 3083262, 3189758, 3231797, 3303356, 3317671, 3323071, 3381071. 3408542, 3421025. 3426423. 3440498, 3518750, 3519897. 3557431, 3560765, 
3566218, 3571630, 3575609, 3579059, 3593069. 3597640, 3607469, 3617859. 3631312, 3633052, 3638131, 3648071, 3651565 . 3693248. 


National Semiconductor Gorporatton 

2900 Seilniconductor Drive. Santa Clara. California 95051, (408) 737>5000/TWX (910) 339-9240 

National Semiconductor GmbH 

808 Fuerstenfeldbruck. Industriastrasse fO, Vteat Germany, Tela. (08141) 1371 /Telex 05-27649 
National Semico nd uctor (UK1 Ltd. 

Larkfield Industrial Estate. GreenocV Scotland. Tele. (0475) 33251 /Telex 778-632 



National does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied; and National reserves the right, dt any timearitbout notice, to change said circuitry. 
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IMP-16A/521D, IMP-16A/522D, IMP-8A/520D 
IVIOS/LSI control and read only memory unit (CROM) 


general description 

The Control and Read Only Memory Unit (CROM) 
Is a member of a new family of microprocessor 
devices, and Is a monolithic MOS/LSr circuit 
utilizing standard P-channel, enhancement mode, 
silicon gate technology. It provides read only 
microprogram storage and control logic and is 
designed for use with the Register and Arithmetic 
Logic Unit (RALU). The CROM provides storage 
for one-hundred microinstructions of 23 bits each. 
Circuitry is also provided for program sequencing, 
subroutine execution, and translation of micro- 
instructions into RALU commands. One CROM 
may be used with 1 to 8 RALU's to implemeiit 
systems with 4 to 32-bit word lengths. Multiple 
CROM's may be used to provide expanded capa- 
bility. CROM's are available with standard 8 and 
16-bit instruction sets. (Other sets may be avail- 
able in the future.) 

The CROM operates on +5V and -~12V supplies 
with 4-phase, non-overlapping clocks. Signals which 
are Intended for Interface with the RALU are 


MOS level, while those which are intended for 
interfacing with the rest of the system are TTL 
levels. 


+5V, -12V 
Drives TTL 
24 pin DIP 
-700 kHz 
1 00 vyords 
Return address register 
Up to 4 CROM's 


features 

■ Standard supplies 

■ Bipolar compatibility 

■ Standard package 

■ High speed 

■ Microprogrammable 

■ Subroutine capability 

■ Expandable 

applications 


Standard IMP instruction sets 

Expansion of standard instruction sets 

Custom instruction sets 

Custom application control programs 

Control of 4 to 32-bit microprocessors when 

used with Register and Arithmetic Logic Unit 


block and connection diagrams 



Dual-In-Line Package 


X' 



(FLAGS. 

CONDITIONAL JUMPS, 
INTERRUPT) 


RALU CONTROL 
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absolute maximum ratings 


' 



All Input or Output Voltages With Respect 






to Most Positive Supply Voltage (Vss) 

+0.3V to -20V 




Operating Temperature Range 

O^C to +70°C 




Storage Temperature 

-65‘*C to +150°C 




Power Dissipation 

IW Maximum at +25°C 




Note: Maximum ratings indicate limits beyond which permanent damage may occur. Continuous operation at these limits 

is not intended and should be limited to those conditions specified urKler dc electrical characteristics. 



electrical characteristics 






(Ta = 0°c to +70°C; Vss = +5V ±5%; Vqq = 

^-12V±5%, Vll =GND) 




PARAMETER 

CONDITIONS 

MIN 
(Note 2) 

TYP 

MAX 
(Note 2) 

UNITS 

Logic “1" Input (MOS and TTL) (V|N(h) (Note 1) 


Vss - 1 



V 

Logic "0" Input (MOS) (V|N(o)) 




Vss -7.0 

V 

Logic "0" Input (TTL) (V,m(o)) 




Vss - 4.2 

V 

Logic "0” Input Current (TTL) (I|N(o)) 

< 

z 

II 

o 

< 



-1.75 

mA 

Input Leakage Current (MOS) (l|_) 

V,N =-H5.0to-12V 



2 

a^a 

Logic “1" Output (MOS) (VouTd)) 


Vss - 0.6 



V 

Logic "0“ Output (MOS) (Vout(O)) 




Vss - 8.0 

V 

Logic “1" Output (TTL) (Vout(i)) 

Iqut “ 0.2 mA 

2.4 



V 

Logic "0" Output (TTL) (Vout(o)) 

louT “ “2.0 mA 



0.4 

V 

Pull-up Transistor "on" Resistance (Rpull up) (Note 1) 

V,N = Vss -1.0V 

3.0 


5.0 

ka 

Dl(0) - Dl(7) Input Capacitance (Cs) 

V,N = V$s, h = 700 kHz 


5.0 

10 

PF 

NJCND, ENCTL, LOCSH, HOCSH Input Capacitance 

V,N = Vss. ^ = 700 kHz 


11 

14 

pF 

Clock Input Capacitance (Cq) 

V|N ~ Vss» It ~ 700 kHz 

30 

40 

60 

pF 

Clock "1“ Level (y^a)) (Note 3) 


Vss -10 


Vss 

V 

Clock '*0" Level (V 0 (o)) 


Vgg 


Vgg + 1.0 

V 

Load Capacitance For 01(0), (1), (2), (3) (Cl) 




25 

pF 

s HOCSH, LOCSH 




22 

pF 

ENCTL, NFLEN 




20 

pF 

NCB(0),(1),(2),(3) 




50 

pF 

Power Dissipation (Pp) (Ti - Tg Equal Width) 

f = 700 kHz 


700 

950 

mW 

Note 1: Internal pullup provided for TTL inputs 

Refer to Figure 3 and text. 




Note 2: Max. = most positive; Min. = most negative. 





Note 3: Clamp diodes and series damping resistors may he required to prevent clock overshoot. 

\ 
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FUNCTIONAL DESCRIPTION 


A block diagram of the Control and Read Only 
Memory (CROM) chip is shown in Figure 1. 
The ROM provides storage for one-hundred 23-bit 
microinstructions. This Is sufficient to Imple- 
ment a macroinstruction set comparable to many 
mini-computers, or to provide a control program 


directly in microcode. In cases where larger pro- 
grams are desired, up to four CROM chips may 
be used In a single processor. (CROM's which 
Implement 8- and 16-bit Instruction sets are 
available as standard products.) 


§ i i i i i i i 



FIGURE 1. CROM Block Diagram 


TABLE I. IMP Microinstruction Word Formats 

ARITHMETIC INSTRUCTIONS 


0.1. 2. 3 

4.5.6 

7.8.9 

10,11,12 

13,14,15,18 

17,18 

19,20,21,22 

CONTROL 

B 

A 

R 

AOP 

SHIFT 

CONTROL 


I/O INSTRUCTIONS 


0 

. 2 , 3 . 4 , 5 , 6 

7 . 8.9 

10,11,12 

13,14,15,16 

17 


19,20, 21,22 

CONTROL 

ROUT 

RIN 

FADDR 

0 

t 

CONTROL 


JUMP INSTRUCTIONS 



1 . 2 

3 .4 . 5 ,6 . 7 . 8 .9 .10.11 


13,14 .15,16 

17.18.19.20.21 .22 


CTL 

JAODR 

i 

JCOND 

CONTROL 
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A simplified version of the ROM bit functions is 
indicated in Table I. For explanation purposes 
the functions have been divided into three classes. 
The class is specified by thfe control fields, which 
are also used for special functions. The arithmetic 
class allows specification of the registers to be 
loaded on the A and B-bus of the RALU, the 
ALU operation to be performed (AOP), a shift 
operation and the register to be loaded from the 
R-bus. The I/O class provides fields for addressing 
a register for data output and a register for data 
input as well as setting (SF) and/or resetting 
(RF) one of 16 external control flags to indicate 
the type of I/O transfer. The microinstruction 
jump class provides a 9-bit address field, selection 
of up to 16 jump conditions (JCOND), an uncon- 
ditional jump command (JUC) and specification of 
a subroutine jump or return (JSR/RET). (The 
jump condition and flag logic is provided off 
the chip to save pins. Standard product bipolar 
MSI circuits are available which provide eight 
control flags in a single addressable latch and 8 or 
16 jump conditions with a single multiplexer.) 

The ROM has 9 programmable address inputs 
which come from the ROI\il address register (RAR). 
The RAR is a 9-bit synchronous counter with 
parallel load Inputs which normally counts sequen- 
tially through ROM addresses. When a program 
branch is desired the contents of the RAR may be 
altered by parallel loading from one of several 
sources. One possibility is to load an address 
specified by the microcode stored in the ROM. 
This may be either a conditional or unconditional 
branch. Conditional branches are controlled by 
the jump condition input (NJCNO). An external 
jump condition multiplexer drives NJCND and 
may apply one of up to 16 conditions to the 
input. The condition applied is selected by the 
jump/flag address which is sent out over pins Dl{0), 
(1), (2), and (3) at the beginning of each micro- 
instruction cycle. The RAR may also be loaded 
from the subroutine address register (SRA). This 
register is loaded from the RAR If a jump to 
subroutine is specified by the microcode. The 
SRA Is loaded back into the RAR when a return 
from subroutine is executed. There are two pro- 
grammable addresses which may be loaded into 
the RAR. These are the address of the instruction 
fetch routine, which will be loaded into the RAR 
when a new macroinstruction is to be “fetched" 
from the system memory, and the address of the 
initialize routine, which will be loaded when the 
power Is turned on. The final method of loading the 
RAR is from the CROM instruction register (CIR). 
This register is loaded from external merhory, 
or an I/O device, with a macroinstruction to be 
executed. The CIR is loaded into the RAR as 
commanded by the microprogrammed “fetch" 
routine. The CIR bits are masked by the outputs 
of the Address Control ROM <ACR) before being 
loaded into the RAR. The masking is used to set 
bits which are not part of the instruction opcode 
to zero. There are 12 masks available; the one used 
is selected by the current contents of the CIR 


(i.e., each instruction selects its own mask). The 
selection code and masks are both programmable. 

The HOCSH and LOCSH (High and Low Order 
Carry/Shift) signals are used to implement carry 
and shift operations. LOCSH is used to provide a 
low order carry In for the ALU. This Is useful for 
incrementing, two's complementing a number or 
emitting (serial) bit patterns to the ALU. During 
circular shift operations HOCSH and LOCSH are 
tied together by an internal transistor, allowing 
shifts to propagate between the most and least 
significant ALU bits. In the case of open shifts 
the HOCSH and LOCSH pins provide trailing 
zeroes to be shifted into the ALU. 

Control information from the CROM to the RALU 
is sent over four time-multiplexed lines (NCB(O), 
(1), (2), and (3)). Four 4-blt commands are sent 
each microinstruction cycle. These lines go to all 
RALU chips in parallel. The enable control pin 
(ENCTL) and the chip enable circuitry are used 
for systems having more than one CROM (for 
microprograms with more than 100 words). 

Details of signal functions and timing are presented 
in the following sections. Positive true logic signals 
are used (“1" = more positive voltage, “0" = more 
negative voltage). Signal names beginning with N 
are complemented signals. 


FUNCTIONAL DESCRIPTION OF SIGNALS 

The timing diagram (Figure 2) is divided into 8 
time intervals (T-, - Ts) based on the 4-phase non- 
overlapping clocks, the clock inputs have MOS 
levels of +5V and -12V and occur during the odd 
time intervals. Thus phase 1 is a logic "0" (-12V) 
during T^ and a logic “1“ (+5V) during T2 - Ts- 

Commands 

The command outputs to the RALU occur on pins 
20, 18, 19, and 17 which correspond to command 
bits NCB(O), (1), (2), and (3). The command out- 
puts are complemented MOS signals and are multi- 
plexed over the 4 odd time intervals in each cycle 
T3, T5, T7). Outputs are driven negative to 
logic “0" during the even time intervals. The 
command functions for each bit are indicated in 
the diagram. During T^, the three least significant 
command bits specify the address of the register 
to be loaded onto the A-bus. Registers R^ - R7 are 
addressed by binary values of 1 - 7 respectively. A 
value of zero causes the A-bus to be set equal to 
zero. The fourth command bit is used to enable 
stack operations. If (SICB(3) is at a logic "1" (most 
positive level) no stack operation occurs. If it is at 
a logic “0" stack operations are enabled, but will 
only occur if the A or R-bus address is zero. If 
the A-bus address Is zero the stack will be pulled 
onto the A-bus. If the R-bus address is zero, the 
R-bus will be pushed onto the stack. 
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SIGNALS 
(Note 1) 


TIME INTERVALS 


Q QM MAN G 


MOS 
03 MOS 

06 MOS 

07 MOS 

NCB(O) MOS 

NCB(I) MOS 

NCB(2) MOS 

NCB{3) MOS 

Dl(0).(1).(2).(3) TTL 

Dl(4).(5).(6).(7) TTL 

ENCTL MOS 

NFLEN TTL 

NJCND TTL 

HOCSH MOS 


LOCSH MOS 




“0" 

m 

“0" 

ALUd) 

“0" 

B1 

“0" 

Attn 

“0“ 

M 

"p" 

era 

"0" 

c5mP 

"0" 

ero 


DON'T CARE INPUT (DC) - 


" 0 " _ 
(OUT) 

" 1 " ^ 


( — JFETCH (IN/OUT) • 
gFlG V-m ' 


* UNSPECIFIED OUTPUT - 

4 ffPES" "1" - 


JCOND 

iSTEEfJ 

(OUT) I (OUT) 


■ DON'T CARE (DC) 


I (Note 3) 1 I (Note 2) i 

I (OUT) I 1^ IMPEDANCE | 

L—- (INI CARRY I "1" 

1 {INI (OUT) “ (OUT) 


§?TiFT(l/0) 


gRTrTd/O) 


FUNCTION NO. 


Npte 1: A positive true logic convention is: used for all signals except clocks. Signal names beginning with N are complemented 
signals. 

Note 2; HOCSH at T4 and T5 is in the TR I -STATE high impedance output mode of CROM load drivers. 

Note 3: "1” (OUT) means CROM is driving this node to the logic "1" level during the defined interval. For I/O lines the logic 
state is defined as "in" or “out." Input or output nodes are defined only as “1" or “Q." 


FIGURE 2. CROM Timing Diagram 


During T3 the three least significant bits specify 
the aiddfess of the register (R-| - R7 ) to be loaded 
on the B-bus. The most significant bit specifies 
that the A-bus is to be complemented when it is 
transferred to the I A-bus. During T5 NCB(1) and 
NCB(d} specify the ALU operation to be per- 
formed, while NCB(3) and NCB(2) are used to 
specify control functions: 

During T7 the three least significant bits specify 
the address of the register (R^ - R7) to be loaded 
from the R-buS. The most significant bit specifies 
that the R-bus is to be set equal to the output of 
the I/O multiplexer rather than the shifter. 


Instructions to the CROM are transferred over the 
data input lines (Dl(0) - Dl(7)) ihto bits 0 - 7 of 
the CIR. (Bit 8 of the CIR Is loaded from the 
NJCND input.) Data input occurs at T7r As with 
all TTL inputs on the CROM a 3k - 5k pdll-up is 
provided on the chip to insure an adequate logic 
level (see Figure 3)^ The pull-up is provided 
by an MOS transistor which is turned on during 
the data input interval (T7). Signal lines Dl{0) - 
Dl(3) are also used to output a 4-bit address to 
the controf flags and jump conditions. This ad- 
dress output becomes valid during Tt and must 
be stored in an external latch at the end of Tj. 


Control Signals 

The enable control (ENCTL) is a "wired-or'' signal 
line required for operation of multiple CROM's. 
It provides a logic output at T2 - T4 whenever 
a branch to the instruction fetch routine occurs, 
and responds to a logic "T' input at T2 ~ T4 by 
executing a branch to the Instruction fetch routine 
and disabling if the instruction has not been 
implemented In that particular CROM. The flag 
enable (NFLEN) control output is used to set or 
reset flags addressed by Dl(0) - Dl(3) at T-i of the 
current cycle. A logic "O'" output at T2 specifies 
setting of the addressed flag while a logic "'0" 
output at T0 specifies resetting. 

Miscellaneous Signals 

The jump condition input line (NJCND) is used to 
input conditional branch information at T^ and 
T2 as specified by the jump condition addressed by 
Dl(0) - Dl(3) at T-i- If the input is a logic ''0*' 
and a conditional branch has been specified for 
the current cycle, a branch will occur. The NJCND 
Input Is also used to load data into CIR (8) at T7. 

The high and I6w order carry/shift lines (HOCSH 
and LOCSH) are used to provide shift and carry 
information to the RALU chips. If a circular shift 
has been specified, HOCSH and LOCSH are con- 
nected together on the CROM during T7 and Tq 
by a low on-resistance MOS transistor switch. For 
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FIGURE 3. CROM Driver and Receiver Buffer 


the case of a circular left shift HOCSH serves as an 
input driven by the most significant RALU and 
LOCSH serves as an output to the least significant 
RALU and follows the voltage Input at HOCSH. 
The direction of data transfer is reversed for circular 
right shift. In the case of open ended shifts the 
CROM output (LOSCH for left shift and HOCSH 
for right shift) provides a logic "1" to the RALU 
(since the sfilft data is complemented this will pro- 
vide a trailing "0" for the shift operation) and 
ignores the shift input data from the RALU. The 
carry Input to the least significant RALU is pro- 
vided by LOCSH at T4 and T5. The overflow and 
carry flags on the RALU are enabled by the output 
of HOCSH at T<|. A logic "V' input is required to 
HOCSHatT3. This line is precharged to a logic "1" 
at T2. A logic "V' input is required for LOCSH at T2 
and T3. The LOCSH input will be precharged to a 
logic "V' at Ti when connected to CSHO of an 
RALU. 


SIGNAL TIMING SPECIFICATIONS 

The timing specifications for all CROM signals 
are shown in Figure 4. These specifications apply 
over the complete range of recommended operat- 
ing conditions. Time intervals are defined with 
respect to the 10% and 90% points of the four 
MOS clock inputs. The command outputs on 
the NCB bus become valid within the first 
85 ns of the odd time Intervals. These lines 
are driven to a logic zero within the first 85 ns 
of the even time intervals. The jump condition 
and flag address outputs on D, 1(0) - Dl(3) 
become valid within the first 80 ns of T<| and 
remain valid for at least 10 ns after the 90% 
point at the end of T^i. Data inputs to all 
PI lines must be valid for at least the last 
35 ns of Ty ancjl must remain valid until the 
10% point at the start of Ts. Timing for the 
remaining signals is similar, (Note that signals may 
not change state during 'Valid'' time intervals.) 
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oSi 


physical dimensions 


CM •£ 
lA ^ 


m M M 


m n«i rm 


< &• 

» o 

CL E 

11 

ir> "o 

<0 

< 0) 
CO *“ 

Zc 

— o 



PIN NO. 1 
IDENT" 



1 2 3 4 S 



I 0.100 

I ±0.010 


Cavity DuaMn>Ltne Package (D) 


0.530 0.550 
MAX MAX 




0.200 

MAX 0.050 

— h ±0.010 

t i 


s « 




ordering information 


n* ^ 

li 


The basic CROM device is available with a variety of different microcode masks to tailor it to different appli 
cations. The mask versions defined so far include: 


IMP-16A/521D 
IMP-1 6A/522D 
IMP-8A/520D 
IMP4A/521D 


16-Bit Standard Instruction Set 
16-Bit Extended Instruction Set 
8-Bit Standard Instruction Set 
4-Bit Standard Instruction Set 


Manufactured under one or more of the' foHowing U.S. patents; 3083262, 31897K, %31797, 3303^, 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 351^7, 3557431, 3560765, 
3566218, 3571630, 3575609, 3579059, 3593069, 359^40, 3607469, 3617859, 3631312, 3633052, 3638131, 3648071, 3651565 , 3693248. 


National Semiconductor Corporation 

2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000 /TWX (910) 339-9240 

National Semiconductor GmbH 

808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371 /Telex 05-27649 

National Semicpnductor (UK) Ltd. 

Larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251 /Telex 778-632 


National does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied; and National reserves the right, at any time without notice, to change said circuitry. 
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IMP-OOA/520 MOS/LSI register and arithmetic 
logic unit (RALU) 


general description 

The IMP-OOA/520 is a member of a new family of 
microprocessor elements, and is a monolithic 
MOS/LSI circuit utilizing standard P-channel, en- 
hancement mode, silicon gate technology. It pro- 
vides . a 4-bit slice of the register and arithmetic 
portion of a general purpose cohtroller/processor. 
RALLIES may be stacked in parallel for longer 
word lengths. The RALU is designed to be used 
with other members of National's IMP family 
(in particular the GROM) to form a complete 
processor. Each RALU provides 96 bits of 
storage in the form of 4 bits in each of 7 
general registers, a status register and a 16-word 
last in, first out (LIFO) stack. The arithmetic and 
logic unit performs ADD, AND, OR and exclusive 
OR operations on true and complemented data 
from the registers at nearly 10® operations per 
second. A shifter is provided for single bit left or 
right shifts and an I/O data multiplexer for 
communication with an external data bus. Control 
is provided over a 4-bit, time multiplexed command 
bus. ■ ^ 

The RALU operates on +5V and -12V supplies 
with 4-phase, non-overlapping clocks. Signals which 
are intended for interface with the MM5751 
GROM are MOS level, while those which are 
intended for interface with the rest of the proc- 
essor system are TTL levels. 


features 

■ 4-blt slice of register 
and arithmetic logic block 


Arithmetic and 
logic operations 

7 general purpose 
registers 

4-bit status 
register 

1 6 word stack 

Multiplexed 
I/O data bus 

Multiplexed command I 
High speed operation 
Standard supplies 
Bipolar compatibility 
4-phase clock 
Standard package 


ADD, AND, OR, 

Exclusive OR 

Functions not 
pre-assigned 

Overflow, Link, Carry, 
general flag 

Last In, first out 

4-blt, bipolar 
compatible 

us 4-bit MOS levels 
700 kHz 
+5V,-12V 
Drives TTL 
Non-overlapping 
24-pin DIP 


Expandable to 
32-bit word 


applications 

■ General purpose processor 

■ Distributed and multiprocessors 

■ Process controllers 

■ Machine tool controllers 

■ Small business machines 

■ Terminal controllers 

■ Test system and instrurnent control 

I 

■ Traffic controller 
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absolute maximum ratings 


All Input or Output Voltages With Respect to 
Most Positive Supply Voltage Vss 
Operating Temperature Range 
Storage Temperature 
Power Dissipation 


+0.3V to -20V 

0°C to +70°C 
-65^0 to+150°C 
1W Maximum at +25°C 


Note: Maximum ratings indicate limits beyond which permanent damage may occur* Continuous operation at these limits 
is not intended and should be limited to those conditions specified under dc electrical characteristics. 

dc electrical characteristics 

(Ta - 0°C to +70°C, Vss = +5V ±5%, Vqg = "1 2V ±5%, Vll = GND) 


PARAMETER 


Logic "1" Input (MOS and TTL) (V|n(i)) (Note 1) 

Logic "0" Input (MOS) {V|n(o)) 

Logic "0" Input (TTL) (V,n(o)) 

Logic "0" Input Current (TTL) (I|n{ 0 )) 

Input Leakage Current (MOS) (l|_) 

Logic "V' Output (MOS) (Voutid) 

Logic "0" Output (MOS) (Vqutio)) 

Logic "1" Output (TTL) (Vout(i)) 

Logic "0" Output (TTL) (Vqutio)) 

Pull-up Transistor "on" Resistance (PpuLL-up)(Note 1) 

Signal Line Input Capacitance (Cs) for SELECT, SVRST, 
SININ, DATA (0),(1),(2),(3) 

CSHO, CSH3 Input Capacitance\ (Cs) 

Clock Input Capacitance (Cq) 

Clock "1" Level (V^^,) (Note 4) 

Clock "0" Level (V^( 0 )) 

Load Capacitance for DATA(O), (1), (2), (3), 
CSH0,CSH3 (Cl) 

CYOV, FLAG 
STFL, NREQO 

Current Sinking Resistors Required on CYOV, 

STFL, NREQO (Rsink) (Note 3) 

Power Dissipation (Pq) (T^ — Tg Equal Width) 


CONDITIONS 


MIN 
(Note 2) 




V,N =+5.0Vto-12V 


(out “ 0-2 mA 


V,N = Vss -1.0V 


V,N = Vss. fr =700 kHz 
V|N =Vss.fT = 700 kHz 
V,N *Vss,fT =700kHz 


V,N =0V, fy * 700 kHz 


From Pin to Vqq 



Note 1 : Internal puit-up provided for TTL inputs. Refer to Figure 3 and text. 

Note 2: Max = most positive; Min = most negative. 

Note 3: Required to drive 74H loads. Larger resistance values may be used to drive standard or low power TTL. 
Note 4: Clamp diodes and series damping resistors may be required to prevent clock overshoot. 



FUNCTIONAL DESCRIPTION OF RALU 

A diagram of the RALU is shown in Figure 1. 
Seven general registers (labelled R1-R7) are pro- 
vided. Any of the seven registers may be loaded 
onto the A- 0/ B-bus for processing by the 
arithmetic and logic unit (ALU). The data on the 
A-bus may be complemented before being loaded 
on the IA-6us, which serves as the input to the 
ALU. The operations which may be performed 
by the ALU are ADD, AND, OR and exclusive 
OR. Th^ ADD operation adds |A and B and the 
carry (CSHO) from pin 14. A carry output (CSH3) 
is provided by pin IT. The result of the ALU 
operation is available to the shifter via the S-bus. 
The shifter provides a one bit left or right shift 
(or no shift) and transfers the shift information 
in and out of pins 11 and 14. Output data from 
the shifter may be returned to any of the 
registers over the R-bus. 


A 1 6 word last in, first out stack ( LIFO) is provided 
and may be accessed over the A- and R-buses. 
When the bottom word of the stack becomes non- 
zero a stack full signal (STFL) is provided at pin 3. 
Status information is provided by a 4-bit status 
register. Link, Overflow, Carry and Flag indicators 
are provided in bit positions 3, 2, 1 and 0 
respectively (where bit 3 is the most significant 
bit). The Link flag may be included in shift 
operations (under control of the Select Input) 
and the Overflow and Garry flags provide informa- 
tion on the result of ADD operations. A general 
purpose status flag (Flag) is also provided which 
may be used for interrupt enable or other func- 
tions where it is desirable to save status bits on 
the stack. Also, the Link, Overflow and Carry 
functions may be disabled, allowing these flags to 
be used for general purpose application. This is 

















FIGURE 1. RALU Block Diagram 


described in the section detailing control signals 
for the RALU. 

Communication between th^ RALU and the rest 
of the system is provided by th6 I/O data multi- 
plexer. This logic provides for loading the R-bus 
from the external data bus, as well as sending 
data from the A- and R*buses. Details of signal 
functions and timing are presented In the following 
sections. Positive true logic signals are used {'T' = 
most positive voltage, "'0'"= most negative voltage). 
Signal names beginning with N are complemented 
signals. 

FUNCTIONAL DESCRIPTION OF SIGNALS 

Signal timing for the RALU is shown in Figure 2. 
The timing diagram is divided Into 8 time Intervals 
(T^-Ts) based on the 4-phase non-overlapping 
clocks. The clock inputs have MOS levels of +5V 
and -12V and occur during the odd tirne intervals. 
Thus phase 1 clock is a logic "0" (-12V} during 
Ti and a logic "1" (+5V) during T2-T8. 

Commands 

The command inputs to the RALU occur on pins 
21, 19, 18, and 20 which correspond to command 
bits NCB(O), (1), (2), and (3) respectively. The 
command inputs are complemented MOS signals 
and are multiplexed over the 4 odd time intervals 
in each RALU cycle (Ti, T3, T5, T7). The 
inputs must be driven negative to, logic "'0" 
during the even time intervals. The command 
functions for each bit are indicated in the diagram. 
During T<|, the three least-significant command 
bits specify the address of the register (R^-R^) 


to be loaded on the A-bus. If NCB(C), (1), and 
(2) are alj logic "V' the A-bus Is set equal to zero. 
The fourth command bit NCB{3) is used to enable 
stack operations. If NCB(3) Is at a logic "1'/ 
(most positive level) no stack operations occur. If 
It is a logic "0" stack operations are enabled, but 
will only occur if the A or R -bus, / address Is zero. 
If the A-bus address Is zero the stack will be pulled 
onto the A-bus. If the R-bus address is zero, the 
R-bus will be pushed onto the stack. 

During T3 the three least-significant bits specify 
the address of the register (R1-R7) to be loaded 
on the B-bus. (Note that stack and flags cannot 
be accessed over the B-bus. An address of zero al- 
ways gives zero data, however, NCBX's =* all Vs.) 
The most-significant bit specifies that the A-bus 
is to be complemented when It is transferred to 
the I A-bus. 

During T5, NCB(1) and NCB(O) specify the ALU 
operation to be performed as follows: 00- AND, 
01-XOR, 10-OR, 11-ADD. NCB(3) and NCB(2j 
are used to specify control functions as follows: 

00- No-OP, 01 -R-bus control, 10-shift S-bus left 

1- bit position during transfer to R-bus, 11 -shift 
S-bus right 1-bit position during transfer to R-bus. 

The R-bus control code is used in conjunction 
with the I/O control bit (NCB(3) at T7) and 
the Byte input (SININ at T5) to set the value 
of the R-bus as shown below and in Table I 
(RALU command code summary). ' 

During T7 the three least significant bits specify 
the address of the register (Rt-R7) to be loaded 
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Nota2:C5H0 and CSH3 high impedance state for intervals T 2 through T 4 is the TRI-STATE mode for output drivers. 
Note 3: "1" (OUT) means RALU is driving this node to the "I" logic level during the defined interval. For bidirectional I/O 
lines the logic state is defined as "in" or "out." 


FIGURE 2. RALU Timing Diagram 


from the R’bus. The most-significant bit specifies 
that the R-bus is to be set equal to the output of 
the I/O multiplexer rather than the shifter (unless 
R-bus control was specified at Tg). Reference 
R-bus control states Table I. 

Data 

The data transfers between the R ALU and memory 
or peripheral devices occur on pins 17, 5, 4, and. 7 
which correspond to data bits DATA(O), (1), (2) 
and (3) respectively. During T-j and T 2 the data 
lines are driven with the value of the R-bus which 
occurred at the end of X\\e previous timing cycle. 
This output may be used by the CROM chip for 
conditional branch inputs. During T 3 and T 4 the 
data lines are driven with the value that was 
loaded onto the A-bus during the current timing 
cycle. This output is typically used for address 
and data output to system memory or peripheral 
devices. During T 5 and Tq the data lines are driven 
to a logic "1." During T 7 the data lines are used 
for Input to the RALU from system memory or 
peripheral devices. The data receivers are "zeroes 
catching" so the data tines must not be allowed 
to go negative during Ty unless the data input is 
to be a logic zero. During Ts the data lines are 
again driven to a logic "1" by the RALU. As 
with all TTL inputs on the RALU a 3K-5K 
pull-up is provided on the chip to Insure an 
ad^uate logic level (see Figure 3). The 
pull-up is provided by an MOS transistor which 
is turned on only during the data input Interval. 
At other times it is in the "off" or high impedance 
state. 


Control Signals 

The RALU control lines provide a means of using 
the RALU status flags. The SELECT line is used 
as an input at ts ("zeroes catching") and Is unused 
at other times. If the SELECT line is a logic "1" 
at T 5 the Overflow status flag will be selected as 
the output on the Carry or Overflow (CYOV) line 
(pin 15) during the following cycle. If the RALU 
is in the most significant byte of a processor (as 
specified by the Byte input on the SININ line) 
the Link status flag will be included in any shift 
that occurs in the current cycle. The shift will be 
a five (5) bit shift with the Link In the most 
significant bit position. If the Select input is a 
logic "0" at T 5 the Carry status flag will be 
selected at the CYOV output and shift operations 
will not affect the Link. 

The Save/Restore (SVRST) line is used as an 
input during T 5 ("zeroes catching") and provides 
a means of modifying the status flags over the 
data bus. If SVRST Is a logic "1" during T 5 the 
status flags will be loaded onto the A-bus during 
the following cycle {at T^}, provided the A-bus 
address bits NCB(2), (1), and (0), at T^ during 
that cycle are a logic "1 If a pull stack operation 
has been specified by NCB(3), (2), (1), and (0) at 
Ti, the SVRST input at Ty will inhibit it and 
instead the status flags will be loaded on the A-bus. 
Table II specifies the control bits and the data that 
occurs on the A-bus at T-i. The SVRST line also 
causes the status flags to be loaded from the R-bus 
at the end of the following cycle. (The status of 
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FIGURE 3. RALU Driver and Receiver Buffers 

the R'bus control code. If SIN IN at T5 is a logic 
"0" the functions are not enabled. 

The carry input (CSHO) and carry output {CSH3) 
lines are used primarily for transfer of carry and 
shift information between R ALU's or between 
RALU and CROM. If an ADD operation is speci- 
fied, the value of carry input (CSHO) at T5 will 
be added to the lA and B-bus inputs to the ALU. 
The resulting carry output from the most significant 
bit will occur on CSH3 at T5. When a left shift is 
specified, the shift output from the most signifi- 
cant bit occurs on GSH3 at T7 and Jq while the 
shift input ("zeroes catching") to the least signifi- 
cant bit must be provided on CSHO during T7 
and T3. The pins exchange roles for a right shift. 
During Ti the CSH3 input (if a logic "0" at T^} 
is used to enable the Overflow and Carry flags to 
be set to the result of an ADD operation, if an ADD 
is specified for the current cycle. The Carry flag 
is set equal to the value of the ripple carry out of 
the most significant bit of the ALU. The Overflow 
flag is set if there is a two's complement arithmetic 
overflow (i.e. sign of both operands was the same 
and the sign of the result Is different). For systems , 
using multiple RALU's the Overflow and Carry 
flags of all but thfe most significant RALU will be 
disabled by the logic " 1 " output of CSHO generated 
by the adjacent RALU at T^. These flags may 
therefore be used for general purpose functions. 


SVRST during one cycle only affects conditions . 
in the following cycle.) This will occur In parallel 
with the loading of any other register specified 
by the R-bps address. Table Ml specifies the 
coi^trol bits and the results that occur on the 
R-bus. 

The CYOy line provides an output signal indicating 
the state of the Carry or Overflow status flag as 
determined by the Select input. The Flag output 
Indicates the state of the general purpose status 
flag. The stack full (STFL) output goes true when 
the bottom word of . the stack is non-zero af the 
start of the preceding cycle. The result bus equals 
zero (NREQO) output goes to logic "0" level when 
the R-bus contains all zeroes. The CYOV, STFL 
and NREQO outputs require an external resistor 

connected to Vqg • 

MisceHaneous Signals 

The SININ line Is used tg input Information as to 
whether the R ALU is In the most or least sign if i- 
^ cant byte of a processor word (at Tg) and also 
the sign value which is propagated to the most 
significant byte (at T7) whenf the R-bus control 
function is specified. If SININ is a logic "1" at 
Tg the RALU will Enable the functions of the 
most significant byte. The functions enabled are 
inclusion of the Link in shift operations and 
setting the R-bus to zero pf sign as specified by 
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TABLE I. RALLI Commands 
Command Inputs 

COMMAND BITS 1 


TIME 

INTERVAL 

NCB(3) 

NCB(2) 

NCB(I) 

NCB(O) 

T1 

STACK 



T3 

COMP 



. T5 





T7 

LO 




1 .B Command Codes^ 


ALU FUNCTIONS 


CTL FUNCTIONS 


NCBd), (0) @T5 

FUNCTION 

11 

AND 

10 

XOR 

01 

OR 

00 

ADD 


NC6(3), (2i@T5 

FUNCTION 

11 

NONE 

10 

R BUS CONTROL 

01 

SHIFT LEFT 

00 

SHIFT RIGHT 


A, B & R BUS ADDRESSES 


R BUS CONTROL 


NCB(2), (1). (0) 

ADDRESS 

111 

ZEROES. FLAGS, STACK2 

110 

R1 

101 

R2 

100 

R3 

oil 

R4 

010 

R5 

001 

R6 

000 

R7 


I/O 

(NCB(3) @T7) 

BYTE 

(SININ@T5) 

R BUS VALUE 

1 

0 

OUTPUT OF SHIFTER 

1 

1 

OUTPUT OF SHIFTER 

0 

0 

OUTPUT OF I/O MUX 

0 

1 

VALUE OF SIGN INPUT 



ONSININ@T7 


Note 1; Commands are complemented signals. 

Note 2: See text and Tables II and III for addressing flags and stack. B bus only addresses zeroes. 
Note 3: Logic values shown are values which must be applied to NCB inputs to get indicated results. 


TABLE II. Binary Table for A Bus Addressing 
(Time Interval T^) 


TABLE ill. Binary Table for R Bus Addressing 
(Time Interval Ty) 


INPUTS 

RESULTING DATA 

ON A BUS 

SVRST 

NCB (3),(2), (1), (0) 


@ Previous Cycle T5 

@ Current Cycle T ^ 


0 

1 ,1 1 1 

All Zero's 

0 

1110 

Contents Of R, 

0 

110 1 

Contents of R2 

0 

110 0 

Contents of R3 

0 

10 11 

Contents of R4 

0 

10 10 

Contents of R5 

0 

10 0 1 

Contents of Rg 

0 

10 0 0 

Contents of R7 

0 

0 111 

Pull Stack 

0 

0 110 

Contents of R^ 

0 

0 10 1 

Contents of R2 

0 

0 10 0 

Contents of R3 

0 

0 0 11 

Contents of R4 

0 / 

0 0 10 

Contents of R5 

0 

0 0 0 1 

Contents of Rg 

0 

0 0 0 0 

Contents of Ry 

1 

1111 

Status Flags 

1 

1110 

Contents of R ^ 

1 

11 0 1 

Contents of R2 

1 

110 0 

Contents of R3 

1 

10 11 

Contents of R4 

1 

10 10 

Contents of Rg 

1 

10 0 1 

Contents of Rg 

1 

10 0 0 

Contents of Ry 

1 

0 111 

Status Flags 

1 

0 110 

Contents of R , 

1 

0 10 1 

Contents of R2 

1 

0 10 0 

Contents of R3 

1 

0 0 11 

Contents of R4 

1 

0 0 10 

Contents of Rg 

1 

0 0 0 1 

Contents of Rg 

1 

0 0 0 0 

Contents of Ry 


INPUTS 

REGISTER LOADED 

FROM R BUS 

SVRST 

@ Previous Cycle Tg 

0 

NCB (3) ©Current Cycle 
T, and NCB (2), (1).(0) 

@ Current Cycle T y 
1111 

Not Stored 

0 

1110 

Ri 

0 

110 1 

R2 

0 

110 0 

R 3 

0 

10 11 

R4 

0 

10 10 

Rb 

0 ^ 

10 0 1 

Re 

0 

10 0 0 

R 7 

0 

0 111 

Push Stack 

0 

0 110 

Ri 

0 

0 10 1 

R 2 

0 

0 10 0 

R 3 

0 

0 0 11 

R 4 

0 

0 0 10 

Rg 

0 

0 0 0 1 

Re 

0 

0 0 0 0 

Ry 

1 

1 1 1 1 

Status Flags 

1 

1110 

Status Flags and R^ 

1 

110 1 

Status Flags and R2 

1 

110 0 

Status Flags and R3 

1 

10 11 

Status Flags and R4 

1 

1 Q 1 0 

Status Flags and Rg 

1 

10 0 1 

Status Flags and Rg 

1 

10 0 0 

Status Flags and R 7 

1 

0 111 

Status Flags and Push Stack 

1 

0 110 

Status Flags and R^ 

1 

0 10 1 

Status Flags and R2 / 

1 

0 10 0 

Status Flags and R3 

1 

0 0 11 

Status Flags and R4 

1 

0 0 10 

Status Flags and Rg 

1 

0 0 0 1 

Status Flags and Rg 

1 

0 0 0 0 

Status Flags and Ry 


Note: Logic values shown are what must be applied to NCB 
(which is a complemented signal) to get desired results. 


Note: Logic values shown are what must be applied to NCB inputs to get results shown. 
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Recommended Start*up Conditions 

Power supplies must be within specification for 
ten microseconds (lOjus) before clocks are started. 
(Note: All internal nodes must be in a discharged 
state before start-up.} When power supplies ate 
cycled on and off rapidly the nodes must be 
discharged by running the clocks for one (1) 
microcycle (Ti-Ts) after power is removed from 
the RALU. An internal initialize pulse causes the 
status flags, registers and the stack to be cleared 
at power on. 

It is recommended that STFL and CYOV be tied 
to Vss if not used. 

SIGNAL TIMING SPECIFICATIONS 

The timing specifications for all RALU signals 
are shown in Figure 4- These specifications apply 
over the complete range of recommended operating 
conditions (Ta = 0°C to +70°C, Vgs = +5V ±5%, 
Vqg ~12V ±5%). Time intervals are defined with 
respect to the 10% and 90% points of the four 
MOS clock inputs. The clocks have a maximum 
rise and fall times of 100 ns. The command inputs 
on the NCB lines must be valid a minimum of 55 
ns prior to the end of the odd time intervals (see 
Figure 3). Data inputs to the RALU over the data 
lines must be valid for at least 35 ns during Ty and 
must nev^r go falsely negative to a logic zero, 
during Ty, due to the "zeroes catching" nature of 
the receiver. It will often simplify interface design 
If input data to the RALU is gated onto the data 
bus during parts of Tq and Ta as well as during 
the required interval Ty. The logic outputs 
of the RALU data lines at Tg and Ts may be 
overridden by the data input drive; however, the 
increased power dissipation will lower the maxi- 
mum allowable ambient temperature for the chip. 
(Note: The logic output drive has a minimum 
impedance of 300n to Vss-) 

The specification of the carry output (CSH3) 
applies only when the carry input to CSHO is 
valid prior to the start of T5. If the CSHO input 
is not valid at the start of T5 then the CSH3 
output will become valid a maximum of 65 ns 
after the input becomes valid. In a typical 16-bit 
application the carry input (CSHO) to the least 
significant RALU will be valid at the start of T5, 
however, the carry input to the more significant 
RALU's will be delayed, since It must first be 


generated at the CSH3 output of the preceding 
less significant RALU. 

As indicated on the CSHO timing specification, 
the latest the CSHO input can become valid for a 
proper RALU ADD operation to occur is 30 ns 
before the end of T5. 

The output from CSH3 is valid within 65 ns of a 
valid Input at CSHO. In a system with multiple 
R ALU's the carry must propagate through each 
RALU and provide a valid input to the most 
significant RALU at least 30 ns before the end of 
T5. For a system with N R ALU's, the minimum 
width of T5 to allow for carry propagation is 
30 + 65N (N < 8). However, this is strongly 
affected by the carry line capacitance (this 
capacitance should be minimized as much as 
possible, especially for the high order bits). 

For systems where N is large, T5 should be 
streched to provide the additional time. Alter- 
natively the buffer circuit shown in the figure 
below may be used between RALU's. A single 
buffer between the center RALU's will typically 
reduce the carry propagation time by about 20%, 
however the noise margin is reduced somewhat. 

Two carry speed up circuits may be used to allow 
operation of a 1 6-bit system at a 1 .4ms microcycle 
time. The degradation of the carry signal's logic 
"1" level with two speed up circuits may be 
significant under adverse conditions. A simple 
circuit to improve this situation consists of a small 
capacitor (12 pF) between the 05 clock and the 
carry line out of the high order RALU (HOCSH). 

A 16rblt system using two speed up circuits with 
the compensating capacitor is shown below. The 
minimum width of T5 for this 16-bit system is 
170 ns (valid over 0°C to +70°C). 



physical dimensions 



Cavity Dual-1 n-Line Package (D) 
Order Number IMP-00H/520D 


Manufactured under one or more of the following U.S. patents.- 3083262, 3189758, 3231797. 3303356, 3317671, 3323071, 3381071, 3408542. 3421025. 3426423. 3440498. 3518750. 3S19897, 
3557431, 3560765, 3566218, 3571630. 3575609. 3579059, 3593069, 3597640. 3607469, 3617859, 3631312, 3633052, 3638131, 3648071, 3651565 , 3693248. 
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National does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied; and NatiOMl reserves the right, at any time without notice, to change said circuitry. 
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INS4001 ROM & I/O port, INS4002-1 RAM, INS4003 shift register 
IN34004 CPU, four-bit integrated processing system 
INS4008/INS4009 in a four-bit integrated processing system (FIPS) 


general description 

FIPS is a four-bit, general-purpose microprocessor chip 
set designed for application in intelligent terminals, 
traffic signals, measuring Instruments, numeric control 
and process control systems. It interfaces easily with 
switches, keyboards, displays, and other peripheral 
devices; and it provides a compact and powerful 
replacement for random logic in many control systems. 

INS4002, INS4003, and INS4004 are standard building 
blocks for system control, I/O, and temporary data 
storage. The INS4001 ROM Is mask-programmed to 
customer specifications and holds the application pro- 
gram for the FIPS controller. The FIPS microprocessor 
can Interface directly with up to 4K x 8 of ROM^ 
1280 X 4 RAM, and 128 I/O lines. A small amount of 
additional logic will interface FIPS with up to 48 RAM 
or ROM packages in any combination, and 192 I/O lines. 
The minimum system configuration consists of one CPU 
and one ROM. 

The National Semiconductor FIPS microprocessor is 
fabricated from PMOS, Silicon-gate technology for high 


reliability and producibility. Its powerful instruction set 
Includes binary and decimal arithmetic, conditional 
branch, and indirect addressing instructions. 

features 

■ General purpose programmable microprocessor 

■ 45 instructions, including: 

Conditional Branch 
Indirect Fetch 

, Binary /Decimal Arithmetic 

■ jEasy memory expansion to 32K bits of ROM and 
4K bits of RAM 

■ 16-pin dual in-line package allows compact designs 

■ Parallel operation for higher performance 

■ Simple memory and I/O interface for low system cost 

■ Second source for the MCS4* microprocessor chips 
4001 , 4002-1 , 4002-2, 4003, and 4004 


block diagram-FIPS microprocessor chip set 



•WCS-4 is a registered trademark of INTEL Corp. 
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INS4001 256x8 bit mask-programmed ROM and 4-bit I/O port 


The 1NS4001 is a 2K metal-mask ROM which interfaces 
directly to the INS4004 CPU and is used to store the 
control program for the FIPS system. Its address decod- 
ing capability is also used to control the selection of a 
built-in 4-bit I/O port. Data is transferred between the 
ROM and the CPU via a time-multiplexed, 4-bit Data 
Bus. 


ROM OPERATION 

During ROM access, 12-bit addresses and 8-bit data 
words are multiplexed onto the 4-bit Data Bus 
connecting the INS4001 with the CPU. (See FIPS Basic 
Instruction Cycle Timing Diagram). During the three 
address periods following a SYNC command from the 
CPU, addresses which select one of 256 words per ROM, 
and one of 16 ROM chips, are passed to the INS4001. 
During the next two time periods, 8 bits of instruction 
are transferred from the ROM to the CPU. A command 


signal! (CM) is provided from the CPU, and is used to 
select a ROM bank (group of 16 ROMs). 

I/O PORT OPERATION 

In this mode of operation, the chip routes data directly 
between the Data Bus and a 4-bit I/O port which is part 
of the chip. Each chip has the capability to identify 
itself for I/O operations, and to recognize and execute 
I/O commands from the CPU. An external signal (CL) 
may be applied to asynchronously clear the output 
register during normal operation. 

All internal flip-flops will be reset when the RESET line 
goes low (negative voltage). 

Each I/O pin can be selected as an input or output line 
by metal mask option. Inputs and outputs may be 
selected as direct or inverted. An on-chip resistor tying 
the inputs to either Vdd or ^ss is also optional. 


block and connection diagrams 




CLOCK -I ^ , 
PHASE 1_r 
CLOCK n ^ , 
PHASE 2X ^ 
SYNC "L. SYNC 
INPUT J 



16 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 


|/0i INPUT/ 

-OUTPUT 
1/02 LINES 

I/O3. 

Vdd -15 V 

CW ^memory control 

r CLEAR INPUT 
1 FOR I/O LINES 


v& n.f MMOicn 






INS4002 320-bit RAM and 4-bit output port 


The INS4002 combines the functions of 4-bit parallel 
read/write data storage and 4-blt output/control lines 
which facilitate data transfer between the CPU and a 
peripheral device. 


Selection of different RAM chips is based upon a metal - 
mask address option (INS4002-1 or INS4002-2) and an 
external pin, Pq, which may be wired to either Vqo 
V$s. Decoding is as shown below: 


RAM OPERATION 

RAM storage in the INS4002 is organized as 4 registers 
of 20 4-bit characters each (16 main memory and 4 
status characters). Main memory locations are selected 
during an SRC instruction, while status locations are 
selected during the actual I/O or RAM instruction. 

When doing a RAM data transfer, the CPU first executes 
an SRC instruction, which sends out the contents of the 
designated index register pair (X 2 X 3 ) as an address to 
the RAM. These bits are decoded as shown in the dia- 
gram below. 


CHIP# 


X 2 

Xs 

o 

Q 

Q 

CM 

D 

CO 

O 

□3 D 2 Di Do 

Chip # (0-3) Register if 

Main Memory Character it 

(0 - 3) 

(0-15) 


OPTION 

INS4002-1 

INS4002-1 

INS4002-2 

INS4002-2 


Timing is based upon two externally-supplied clock 
signals, and a SYNC signal provided by the CPU. 
Internal refresh circuitry maintains memory data in the 
cells of the chip. 

OUTPUT PORT OPERATION 

The INS4002 has the capability to transfer data directly 
from the system Data Bus through a 4-blt Output Port 
to an external peripheral device. When the external 
RESET Iin 6 goes low, the memory and all static flip- 
flops are cleared. To completely clear memory, the 
RESET line must be held low for at least 32 memory 
cycles (32 x 8 clock periods). 


block and connection diagrams 




ONE OF FOUR REGISTERS IN 
THE RAM ARRAY 


MEMORY CHARACTER 0 



MEMORY CHARACTER IS 
STATUS CHARACTER 0 


STATUS CHARACTER 3 [ 


CLOCK “L , 
PHASE 1 ^ 
CLOCK n ^ , 
PHASE 2_r ^ 
SYNC "L. SYNC 
INPUT J 


\ 

1 

16 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 


MAIN MEMORY 
CHARACTERS 
OTHROU6H 15 


STATUS 
CHARACTERS 
0 THROUGH 3 


• Vdd -15 V 

. JHARD WIRED CHIP 
*^0 ISELECT INPUT 

RESET 


CO 

CO 
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INS4003 10-bit serial-in/parallel-out shift register 


The INS4003 10-bit static shift register is used to in- 
crease the number of output lines available from the 
microprocessor system to interface with peripheral 
devices. 

Datais loaded serially into the Shift Register, and is then 
available in parallel on 10 output lines which can be 
accessed through enable logic. When the ENABLE line 
(E) is low, shift register contents are available at pins 
Qq " Qq* VVhen E is high, these pins are at Vss« 


block and connection diagrams 


A Serial-Data-Out line is also available from the Shift 
Register, and it allows an indefinite number of Shift 
Registers to be cascaded together to provide any required 
number of output lines, in multiples of 10. This serial 
output line Is not affected by the E line. 

Data is clocked through the Shift Register by a signal on 
the CP line. An internal initialization circuit clears the 
shift register between the application of the supply 
voltage and the first CP signal. 


voo gnd 

14 5 

n 



3 4 6 7 8 9 10 11 12 13 
Qq Q-j Q2 Q3 Q4 Q5 Qq Q7 Qq Qg 







INS4004 4-bit central processing unit (CPU) 


sends back 8 bits of instruction during the following two 
clock times, and this information is stored in the OPR 
and QPA registers within the CPU. The CPU executes 
the instruction during the next three clock times. 

CPU instructions are drawn from the IIMS4001 ROMs, 
arranged in banks of 16 ROMs each. Bank switching is 
done under program control, with the CPU selectively 
enabling one bank of ROMs to fetch an instruction. 

The CPU provides a Conditional Jump instruction which 
is used to test an external input pin. A RESET signal 
may be suppHed to the CPU to clear all registers and 
flip-flops. After RESET, the program will start from 
step ''0," executing program instructions. 

The INS4004 CPU provides a total of 45 program 
instructions, which are specified in the table on the 
following page. 


block and connection diagrams 


CM- CM- CM- CM- CM- . 

ROM RAMo RAMi RAM2 RAM3 
11 16 15 14 12 6 7 




The INS4004 Is, the Central Processing Unit of the FIPS 
microprocessor system. It includes the necessary control 
logic to request program instructions from main memory 
(INS4001 ROMs), decode the instructions and execute 
therh. It is designed to interface directly with the 
INS4001, INS4002, and INS4003 chips. Communica- 
tion with the outside world is accomplished through I/O 
ports included in these chips. 

The CPU Itself consists of a 4-bit ALU, 16 4-bit Index 
registers, a 12-bit program counter (PC), three levels of 
PC stack, an instruction register, and miscellaneous con- 
trol logic. Communication with other chips is accom- 
plished over a time-multiplexed 4-bit Data Bus. 

In operation, the CPU sends a SYNC signal to the ROMs 
and RAMs In the system, followed by 12 bits of address 
data (during the next three clock cycles), to select the 
next instruction to be executed. The. selected ROM 
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system timing 



FIPS Basic Instruction Cycle 


instruction set 

[Those instructions preceded by an asterisk (*) are 2 word instructions that occupy 2 successive locations in ROM] 

MACHINE INSTRUCTIONS 


MNEMONIC 

OPR 

OPA 

DESCRIPTION OF OPERATION 

NOP 

0 0 0 0 

0 0 0 0 

No operation. 

*JCN 

0 0 0 1 
A2A2A2A2 

Cl C2 C3 C4 
Al Ai Ai Ai 

Jump to ROM address A2 A2 A2 A2, A-) A-] A-j A^ (within the same ROM that 
contains this JCN instruction) If condition C-j C2 C3 04^^ ^ is true, otherwise skip 
(go to the next Instruction In sequence). 

*FIM 

0 0 10 

D2 D2 D2 D2 

R R R 0 

D^i Df D-j D*! 

Fetch Immediate (direct) from ROM Data Do, Di to Index register pair location 

RRR.(2) 

SRC 

0 0 10 

R R R 1 

Send register control. Send the address (contents of Index register pair RRR) to ROM 
and RAM at X2 and X3 time In the Instruction Cycle. 

FIN 

0 0 11 

R R R 0 

Fetch indirect from ROM. Send contents of index register pair location 0 out as an 
address. Data fetched is placed into register pair location RRR. 

JIN 

0 0 11 

R R R 1 

Jump indirect. Send contents of register pair RRR out as an address at A*) and A2 
time In the Instruction Cycle. 

*JUN 

0 10 0 
A2A2A2A2 

A3 A3 A3 A3 

Ai Ai Ai Ai 

Jump unconditional to ROM address A3, A2, A-j . 

*JMS 

0 10 1 
A2A2A2A2 

A3 A3 A3 A3 

A A A A 

Jump to subroutine ROM address A3, A2, , save old address. (Up 1 level in stack.) 

INC 

0 110 

R R R R 

Increment contents of register RRRR.^^^ 

*ISZ 

0 111 

A2A2A2A2 

R R R R 

Ai A1A1A1 

Increment contents of register RRRR. Go to ROM address A2, A f (within the same 

ROM that contains this ISZ instruction) If result =^0, otherwise skip (go to the next 
instruction in sequence). 

ADD 

10 0 0 

R R R R 

Add contents of register RRRR to accumulator with carry. 

SUB 

10 0 1 

R R R R 

Subtract contents of register RRRR to accumulator with borrow. 

/ ld 

10 10 

R R R R 

Load contents of register RRRR to accumulator. 

XCH 

10 11 

R R R R 

Exchange contents of index register RRRR and accumulator. 

BBL 

110 0 

D D D D 

Branch back (down 1 level in stack) and load data DDDD to accumulator. 

LDM 

110 1 

D D D D 

Load data DDDD to accumulator. 
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input/output and RAM instructions 

[The RAM's and ROM's operated on in the I/O and RAM instructions have been previously selected by the last SRC 
instruction executed.] 

MNEMONIC 

OPR 

OPA 

DESCRIPTION OF OPERATION 

WRM 


0 0 0 0 

Write the contents of the accumulator into the previously selected RAM main 
memory character. 

\ WMP 

1 1 10 

0 0 0 1 

Write the contents of the accumulator into the previously selected RAM output 
port. (Output Lines) 

WRR 

1110 

0 0 10 

Write the contents of the accumulator into the previously selected ROM output 
port. (I/O Lines) 

WR0<^^ 

1110 

0 1 0 ;0 

Write the contents of the accumulator Into the previously selected RAM status 
character 0. 

WR1(4) 

1110 


Write the contents of the accumulator into the previously selected RAM status ^ 

character!. 

WR2M) 

11 10 

0 1 10 

Write the contents of the accumulator Into the previously selected RAM status 
character 2. 

WR3<4) 

1110 

oil 1 

Write the contents of the accumulator Into the previously selected RAM status 
character 3. 

SBM 

1110 

10 0 0 

Subtract the previously selected RAM main memory character from accumulator 
with borrow. 

RDM 

11 1 0 

10 0 1 

Read the previously selected RAM main memory character into the accumulator. 

RDR 

1110 

10 10 

Read the contents of the previously selected ROM Input port into the accumulator. 

(I/O Lines) 

ADM 

1110 

1 0 11 

Add the previously selected RAM main memory character to accumulator with carry. 

RD0<4) 

111,0 

1 1 0 0 

Read the previously selected RAM status character 0 into accumulator. 


11 1 0 

1 10 1 

Read the previously selected RAM status character 1 into accumulator. 

pmebbb 

1 1 10 

1110 

Read the previously selected RAM status character 2 into accumulator. 


1110 

11 11 

Read the previously selected RAM status character 3 Into accumulator. 

accumulator group instructions 

CLB 

1111 

0 0 0 0 

Clear both. (Accumulator and carry) 

CLC 

1111 

0 0 0 1 

Clear carry. 

lAC 

1111 

0 0 10 

Increment accumulator. 

CMC 

1 1 11 

0 0 11 

Complement carry. 

CMA 

1111 

0 1 0 0 

Complement accumulator: 

RAL 

1111 

0 10 1 

Rotate left. (Accumulator and carry) i 

RAR 

1111 

0 1 10 

Rotate right. (Accumulator and carry) 

TCC 

1 1 1 1 

0 111 

Transmit carry to-accumulator and clear carry. 

DAC 

1111 

1 0 0 0^ 

Decrement accumulator.' 

TCS 

1111 

10 0 1 

Transfer carry subtract and clear carry. 

STC 

1 1 1 1 

1 0 1 0 

Set carry. . 

PAA 

11 11 

1 0 t 1 

Decimal adjust accumulator. 

KBP 

11 11 

1 1 0 0 

Keyboard process. Converts the contents of the accumulator from a one out of four 
code to a binary code. 

DCL 

111 1 

110 1 

Designate command line. 

NOTES: condition code is assigned as follows: ; 

Cl = 1 Invert jump condition C2 = T Jump if accumulator is.zero C4 * 1 Jump if test signal is a 0 

' C-j = 0 Not invert jump condition C3 = 1 Jump if carry /link Is a 1 

^2) RpR is the address of 1 of 8 Index register pairs in the CPU. 

(3)rrrr is the address of 1 of 16 index registers in the CPU. 

^^^Each RAM chip has 4 registers, each with twenty 4-bit characters subdivided into 16 main memory characters and 4 status char- 
acters. Chip number, RAM register and main memory character are addressed by an SRC instruction. For the selected chip and 
register, however, status character locations are selected by the instruction code (OPA). 
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absolute maximum ratings 






Ambient Temperature Under Bias 

0°Cto+70°C 


•Note 1 

"Absolute Maximum Ratings" are those values beyond 

Storage Temperature 

-55°Cto+150°C 


which the safety of the device cannot be guaranteed. Except for 

Input Voltages and Supply Voltage 



"Operating Temperature Range" they are not meant to imply 

with Respect to Vcc 

+0;5 to -20 V 


that the devices should be operated at these limits. The table of 

Power Dissipation 


1.0 W 


"Electrical Characteristics" provides conditions for actual device 




operation. 



d.c. and operating characteristics 






T>\ = 0°C to +70° C; Vqq = -15 V ±5%, Vss ~ GND, t 0 py\/ = t^QI 

= 400 ns, t 0 Q 2 = 150 ns, unless otherwise specified. Logic “0" is defined as the 

more positive voltage (V|n VOH^» Logic *'1” is defined as the more negative voltage (V|l, Vql)- 






LIMIT 



PRODUCT 

SYMBOL 

PARAMETER 

MIN. 

TYP.n) 

MAX. 

UNIT 

TEST CONDITIONS 

SUPPLY CURRENT 

./ 






INS40dl 

•ddi 

Average Supply Current 


15 

30 


Ta = 25°c 

INS4002 

IdD2 

Average Supply Current 


17 

33 


Ta = 25° C 

INS4003 

•dD3 

Average Supply Current 


5.0 

8.5 


twL “ fyVH ~ 8 jusec; Ta * 25°C 

INS4004 

IdD4 

Average Supply Current 


30 

40 


Ta - 25°C 

1 INPUT CHAR ACTE RISTICS( ALL INPUTS EXCEPT I/O INPUT PINS) | 

INS4001/2/4 

'Ll 

Input Leakage Current 



10 

mA 

V|L = Vdd 

INS4001/2/4 

V,H 

Input High Voltage 
(Except Clocks) 

Vss-1-5 


Vss+0.3 

V 


, INS4001/2/4 

V|L 

Input Low Voltage 
(Except Clocks) 

Vdd 


Vss-5.5 

V 

' 

INS 460 I/ 2/4 

V|LC 

Clock Input Low Voltage 

Vdd 


Vss-13.4 

V 


INS4001/2/4 

V|HC 

Clock Input High Voltage 

Vss-1.5 


Vss+0.3 

V 


OUTPUT CHARACTERISTICS lALL OUTPUTS EXCEPT I/O OUTPUT PINS) 

INS4001/2/4 

«LO 

Data Bus Output Leakage 
Current 

. 


10 

mA 

VquT - “12V, Chip disabled 

INS4001/2/4 

Vqh 

Output High Voltage 


Vss 

Vss-0.5 

V 

Driving 4000 Series loads only 

INS4001/2/4 

• 0 L 1 

Data Lines Sinking 

Current "1" Level 

10 

18 


mA 

VquT 6 V 






INS4004 

•OL5 

^ CM-ROM Sinking Current 

6.5 

12 


mA 

vqut = ov 


"1" Level 





INS4004 

10 L 6 

CM-RAM Lines Sinking 
Current "1" (Level 

2.5 

4 


mA 

VouT= 0 V 

INS4001/2/4 

VqlI 

Data Lines, CM Lines, 

Synp Output Low Voltage 

Vss -12 

Vss -10 

Vss-6.5 

V 

IOL1~600juA 

INS4d01/2/4 

Rqhi 

Output Resistance Data 

Data Lines "0" Level 


150 

250 

a 

Vqut = 0.5 V 

INS4004 

R0H5 

CM-ROM Output 

Resistance "'0" Level / 


320 

600 

a 

Vqut = -o.b v 

INS4004 

RoH 6 

CM-RAM Lines Output 
Resistance "0" Level 


1.1 

1.8 

Ka 

Vqut = - 0.5 v 

I/O INPUT CHARACTERISTICS 

INS4001/3 

Ili 

Input Leakage Current 



10 

fxA 

V|l = Vdd 

INS4001/3 


Input High Voltage 

Vss-1.5 


Vss+0.3 

V 


INS4001/3 

V,lI2) 

Input Low Voltage 

Vdd 


Vss-4.2 

V 


INS4001 

R| 

I/O Pins Input Resistance 

10 

18 

35 

Kfl 

Internal input resistor is optional 

I/O OUTPUT CHARACTERISTICS 

INS4001/2 

•OL2 ' 

I/O Output Line Sinking 

2.5 

5 


mA 

Vqut ~ 6V. For t 2 L com- 


Current, "1" Level 





patibility a 12Kn (±10%) resistor 








between output and Vdd should 
be added '3). 

INS4003 

>OL3 

Parallel Out Pins Sinking 

0.6 

1.0 


mA 

Vqut ~ 6V. For t2l com- 


Current, "1” Level 





patibility a 5.6Kfi (±10%) resistor 








between output and Vdd 
be added'3). 

INS4003 

•OL4 

Serial Out Sinking 

Current, "1” Level 

1.0 

2.0 


mA 

VoUT=0V 

INS4001/2 

VOL2 

I/O Output Lines Out- 
put Low Voltage 

Vss -12 

Vss-7.5 

Vss-6.5 

V 

•OL2 ^ 50 mA 

INS4003 

VoL3 

Output Low Voltage 

Vss -11 

VsS-7.5 

Vss-6.5 

V 

)OL3 = 10 mA 

INS4001/2 

RoH2 

Output Resistance 


1.2 

1.8 


Vqut = ~6-6 v 


I/O Lines "0" Level 






INS4003 

RoH3 

Parallel-Out Pins Output 
Resistance “0" Level 


4O0 

750 

n 

Vqut = - 0.6 v 

INS4003 

Rqh^ 

Serial Out Output 

Resistance “0” Level 


650 

1200 

n 

Vqut = -0-5 V 

Note 1: Typical values are for T^ = 

25°'C and Nominal Voltages. 






Note z: If non-inverting input option is used, V|l = -6.5 Volts maximum. 





Note 3: For T^L Compatibility on- the I/O lines the supply voltages should be Vqq = -10 V ±5%, Vss = +5 V ±5%. 

— ^ ».i Li ! : 
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typical d.c. characteristics 


Power Supply Current 
vs Temperature 
(INS4001) 



0 20 40 60 80 

AMBIENT TEMPERATURE rC) 


Power Supply Current 
vs Temperature 
(1NS4002) 



0 20 40 60 80 


AMBIENT TEMPERATURE TO 


Power Supply Current 
vs Temperature 
(INS4003) 



0 20 40 60 80 

AMBIENT TEMPERATURE rC) 


Power Supply Current 
vs Temperature 
(INS4004) 



0 20 40 60 80 

AMBIENT TEMPERATURE {°C) 


Output Current vs 
Output Voltage 
(iNS4001, INS4002) 



0 -1 -2 -3 -4 -5 -6 -7 

OUIFUT VOLTAGE |\A 


Output Current vs 
Output Voltage 
(INS4003) 



0 - 1-2 -3 -4 -5 -6 -7 

OUTPUT VOLTAGi(V) 
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0°C to +70° C; Vdd = -IS V ±5%, Vss = GND 





INS4001,INS4002,INS4004 timing diagram 
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INS4003 a. c. characteristics TA = o°cto+7o°c;VDD = -i5±5%, vss = gnd 


SYMBOL 

TEST 

1 LIMIT 1 

UNIT 

CONDITIONS 

MIN. 

MAX. 

twL 

CP Low Width 

6 

10,000 

MS 


fWH 

CP High Width 

6 

Note (1 ) 

MS 


tCD 

Clock-On to Data-Off Time 

3 


MS 


tDd 

CP to Data Set Delay 

Note (2) 

250 

ns 


td1 

CP to Data Out Delay 

250 

1,750 

r^s 


td2 

Enable to Data Out Delay 


350 

hs 

CoUT = 20 pF 

td3 

CP to Serial Out Delay 

200 

1,250 

ns 

COUT ^ 20 pF 


NOTES: (1 )tyyn can be any time greater than 6 Msec. 
(2)Data can occur prior to CP. 

INS4003 timing diagram 



capacitance f = 1 MHz;V|m = OV;Ta = 25° C; Unmeasured Pins Grounded. 





LIMIT (pF) 

PRODUCT 

SYMBOL 

TEST 

TYP. 

MAX. 

INS4001/2/3/4. 

C|N 

Input^**) 

Capacitance 

5 

10 

INS4001/2 

C01. C02 

Clock Input 
Capacitance 

8 

15 

INS4004 

C01 , C02 

Clock Input 
Capacitance 

14 

20 


■■■ 



LIMIT (pF) \ 


SYMBOL 

TEST 

TYP. 

MAX. 

INS4002/4 

CdI 

Data Bus 

I/O Lines 
Capacitance 

6.5 

10 

INS4001 

Cd2 

Data Bus 

I/O Lines 
Capacitance 

9.5 

15 


NOTE: (1 ) Refers to all Input pins except data bus I/O and and 02- 

typical load characteristics 


Set Time vs Output Capacitance 
(Data Lines for iNS4001, INS4002, 
INS4004 & Sync for INS4004) 


Set Time vs Output Capacitance 
(CM-ROM INS4004) 


700 
600 
g 500 
J 400 

UJ 

I 300 

I- 

" 200 
100 
0 






1 1 

vv = 380 ns 

1 =400 ns _ 

2 = 150 ns 

- « - /in nc 




Vc 




Vo 

‘p 

P°~i 

5.0 V 

1 






1 

A = 
















+/U u ^ 

_L_ 



100 200 300 400 500 600 700 800 
OUTPUT CAPACITANCE (pF) 


100 200 300 400 500 600 

OUTPUT CAPACITANCE (pF) 
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INS4008/INS4009 in a four-bit integrated processing system (FIPS) 


The INS4008/4009 standarci memory ancJ I/O interface 
set provides the complete control functions performed 
by the INS4001. The INS4008/4009 are completely 
compatible with other members of the FIPS family. 
All activity is still under control of the INS4004 CPU. 
One set of INS4008/4009 and several TTL decoders are 
sufficient to interface to 4k words of program memory, 
sixteen four-bit input ports and sixteen four-bit output 
ports. 

It should be noted that in any FIPS configuration the 
program memory is distinct from the read/write data 
storage (INS4002 RAM). Using the I NS4008/4009/ 
programs can now be stored and executed from RAM 
memory, but this RAM memory is distinct from the 
INS4002 read/write data storage. “RAM program memory 
will be organized in eight bit words and 256 word 
pages, just like the memory array inside the INS4001. 
Any combination of PROM, ROM, and RAM will be 
referred to as program memory. 

The accompanying diagrams show the internal organiza- 
tion of both the INS4008 and INS4009. 

The INS4008 is the address latch chip which interfaces 
the INS4004 to standard PROMs, ROMs and RAMs used 
for program memory. The INS4008 latches the eight 
bit program address sent out by the CPU during A1 and 
A2 time. During A3 time it' latches the ROM chip 
number from the INS4004. The eight bit program 
address is then presented at pins AO through A7 and 
the four bit chip number (also referred to as page 
number) Is presented at pins CO through C3. These four 
bits must be decoded externally and one page of 
program memory is selected. 

The INS4009 then transfers the eight bit instruction 
from program memory to the INS4004 four bits at a 
time at Ml and M2. The command signal sent by the 
CPU activates the INS4009 and Initiates this transfer. 

When the CPU executes an SRC (Send Register Control) 
instruction, the INS4008 responds by storing the I/O 
address in its eight bit SRC register. The content of this 
SRC register Is always transferred to the address lines 
(AO through A7) and the chip select lines (CO through 
C3) at XI time. The appropriate I/O port is then 
selected by decoding the chip select lines. The IN and 
OUT lines of the rNS4009 Indicate whether an Input or 
output operation will occur. 

The INS4009 is primarily an instruction and I/O 
transfer device. When the CPU executes an RDR (Read 
ROM Port) Instruction, the INS4009 will send an input 
strobe (pin 9) to enable the selected input port. It also 
enables I/O input buffers to transfer the input data from 
the I/O bus to the data bus. When the INS4009 interprets 
a WRR (Write ROM Port) instruction, it transfers output 
data from the CPU to the I/O bus and sends an output 
strobe (pin 10) to enable the selected output port. 
A formerly undefined instruction is now used In 
conjunction with the INS4008/4009 to write data into 
the RAM program memory. This new instruction is 


called WPM (Write Program Memory — 1110 0011). 
When an instruction is to be stored in RAM program 
memory, it is written In two four-bit segments. The 
F/L signal from the INS4008 keeps track of which half 
is being written. When the CPU executes a WPM 
instruction, the chip select lines of the INS4008 are 
jammed with '"1111". In the system design this should 
be designated as the RAM channel. The W line on the 
INS4008 is also activated by the WPM instruction. The 
previously selected SRC address on line AO through A7 
of the INS4008 becomes the address of the RAM word 
being written. By appropriately decoding the chip select 
lines, the W line, and F/L, the write strobes can be 
generated for the memory. The F/L line is Initially 
high when power comes on. It then pulses low when 
every second WPM is executed. A high on the F/L line 
means that the first four bits are being written, and a 
low means that the last four bits are being written. The 
INS4009 transfers the segment of the Instruction to the 
I/O bus at X2 of the WPM instruction. The SRC address 
sent to RAM is only 8 bits. When more than one page 
of RAM (256 bytes) is being written, an output port 
must be used to supply additional address lines for 
higher order addresses. 
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INS4B09 BLOCK DIAGRAM 


DEFINITION OF WRITE PROGRAM MEMORY 
INSTRUCTION 

Mnemonic: WPM 

OPR OPA: 1111 0011 

Symbolic: 1111-^ C3C2C1 Cq of I NS4008 

ACC l/031/021/Ot l/Oo of INS4009 
SRC Address ^ Aq ~ A 7 of INS4008 

Description: The chip select lines of the INS4008 

are forced to ''1111!' at XI time and 
the content of the accumulator is 
available on the INS4009 I/O bus at 
X2. RAM program memory can be 
loaded four bits at a time. The previous 
SRC address is sent out on lines AO 
through A7 of I NS4008. 


SYSTEM ILLUSTRATIONS USING THE 4008 AND 
4009 

Example. 11 Four MM1702A PROMs and Four I/O 
Ports. Four MM1702As are used for program storage 
and four four-bit I/O ports are used. In this case D-type 
output latches are used and a one of eight decoder 3205 
Is used to decode both the Input and output strobes. 
Note that the I/O bus is buffered from the outputs;. 
Buffers are needed only when the current sinking 
requirement on the bus exceeds 1.6 m A. In small 
systems low power TTL could be used and buffers 
could be avoided. 

Example 2: Read/Write Memory for Program Storage. 
This example shows only the RAM portion of a system 
when RAM is used for program memory. Note that the 
chip selects are tied together in groups of four. The 
chip selects are gated with the F/L control line for 
writing only four bits at a time when executing a WPM 
instruction. They are also gated with the decoding of the 
chip selects frorh the INS4008 for normal program 
execution. The MM1101 (256 words x 1 bit) is shown. 
A similar system using the MM2102 (Ik words x 1 bit) 
could be developed. 


Example 3: Seven MM1702A PROMs, One RAM Block, 
and Seven I/O Ports. This example uses a single page of 
RAM program memory shown in Example 2 in a 
complete system. In this case the input ports are 8:1 
multiplexers which are buffered from the I/O bus by a 
quad tri-state buffer. The input port selection is then the 
function of the multiplexers. The output ports are 
latches and the port selection is done using a DM74155 
decoder. 

Example 4: Eight MM1702A PROMs, Eight RAM 
Blocks, and Eight I/O Ports. Program memory organized 
with 2k bytes Jn ROM and 2k bytes in RAM. Each 
basic RAM block can be organized as in Example 2. 
When more than one block of RAM is used, the write 
chip select (WCS) for each RAM block is generated by 
properly gating chip select 15 with special decoding for 
page selection. Output port eight is dedicated to this 
selection function. This is only necessary when the RAM 
program memory Is being written. In this example 
standard TTL logic elements are used for I/O port 
selection rather than decoders as shown In previous 
examples. In this case all input ports are tri-state 
buffers. 

The following differences exist between a FIPS system 
using INS40Q1 program memory and a system using 
I NS4008/4009 program memory: 

1. For normal operation, INS4001 ROMs cannot be used 
in the same system with INS4008/4009. 

2. Memory address, memory data, I/O bus, and control 
lines from both INS4008 and INS4009 are defined 
with respect to positive logic. The FIPS data and 
control lines from the INS4004 are defined^ with 
respect to negative logic. As a result, in program 
memory used with the INS4009, programs should be 
coded with logic "1" = high level and logic "0" = low 

' level (I.e., NOP = 0000 0000 = NNNN NNNN). Note 
that programs are defined for the INS4001 in terrhs 
of negative logic such that NOP = 0000 0000 = PPPP 
PPPP. Carefully check all tapes submitted for metal 
mask ROMs to be sure that the correct logic 
definitions are used. 

3. Input and output data from the INS4009 I/O bus 
is defined in terms of positive logic. If these interface 
devices are used for prototyping an INS4001 program 
memory, care should be taken to be sure that the I/O 
ports for the INS4001s are defined consistent with 
the I NS4008/4009 system. 

4. An I/O port associated with the INS4009 can have 
lines with both input and output capabl 11 ty. On the 
INS4001 each l/d line may have only a single 
function, either input or output. 

5. The RAM program memory cannot be used as a 
substitute for the I NS4002 read/write data storage. 
They perform distinctly different functions. 

6. CM-ROM and CM-RAMq cannot be used to control 
INS4002S when CM-ROM is used for INS4008/4009 
and the WPM Instruction is being used. The reason is 
that the WPM instruction is interpreted as a Write 
Memory *(WRM) by INS4d02s connected to the same 
CM line as I NS4008/4009. CM-RAMq in absence of a 
DCL behaves exactly like CM-ROM. 
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a.c. characteristics 



Ta = 0°C to +70“C, Vss - VpD = 15 V ± 5%. All clock, sync, CM-ROM, data bus, and I/O timing specifications are identical 
with the INS4001 and INS4004. 


Symbol 

Parameter 

Product 

Limit 

Unit 

Test Conditions 

Min. 

Max. 

tCY 

Clock Period 

INS4008/4009 

1.35 

2.0 

MS 


t^R# t^p 

Clock Rise and Fall Time 

INS4008/4009 


50 

ns 



Clock Width 

INS4008/4009 

380 

480 

ns 


t0D1 

Clock Delay from 0«| to 02 

INS4008/4009 

400 

500 

ns 


t0D2 

Clock Delay from 02 to 01 

INS4008/4009 

150 


ns 


tA1 

Address to Output Delay at Ai, Xi 

INS4008 


1 

MS 

Ci_ = 250 pF 

fA2 ' 

Address to Output Delay at A2 

INS4008 


580 

MS 

Cl = 250 pF 

tcs 

Chip Select Output Delay at A3 

INS4008 


300 

ns 

Cl^50pF 

twD 

W Output Delay 

INS4008 


600 

ns 

Cl^^IOOpF 

tpD 

F/L Output Delay 

INS4008 

0.1 

1 

MS 

Cl = 100pF 

twi 

Data In Write Time 

INS4009 

470 


ns 

Cl = 200 pF on data bus 


I/O Output Delay 

INS4009 


1.0 

MS 

Cl = 300 pF 

tsi 

IN Strobe Delay 

INS4009 


450 

ns 

Cl = 50 pF 

ts2 

OUT Strobe Delay 

INS4009 


1.0 

MS 

Cl = 50 pF 


timing diagram 

V,H L Jil 


0'1 ~ D'8 
(FROM ROM OR RAM) 



DATA BUS (MCS4) FIPS 
{INS4009) 


I/O OUTPUT (INS4009) 

IN STROBE (INS4009} 
OUT STROBE (INS4009) 

I/O INPUT (INS4009) 


*PR06RAM MEMORY ACCESS TIME (CHIP SELECT TO DATA OUT) MUST BE LESS THAN OR EQUAL TO 900 ns. 


capacitance 

f = 1 MHz, V||M = Vss, Ta = +25“ C. 


Symbol 

Parameter 

Product 

Limit (pF) 

Symbol 

Parameter 

Product 

Limit (pF) 

KSSi 

Max. 

Typ. 


C|N 

Input Capacitance 

INS4008 

INS4009 

B 

m 

C|/o 

Data Bus and I/O 
Capacitance 

INS4008/9 

8 

10 

CouT 

Output Capacitance 

1NS4008/9 

8 

10 

C0 

Clock Capacitance 

1NS4008/9 

12 

20 
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iNS4008 
Cq Cl C2 C3 


I Do Di 02 O 3 IcM 
h-TTT^ROM 




AO 

Do 

Al 

0l 

A2 

02 

741S5 

03 


04 


05 


06 


07 


I LP 4 BIT K OUTPUT 
D-TYPE lATCHtr PORTO 


I LP 4-BIT OUTPUT 

D TYPE LATCH PORT 3 


TRI-STATE & INPUT 
BUFFER fc: PORTO 


TRI STATE p: INPUT 
BUFFER C: PORT 3 


Example 1. Four MM 1702As and Four I/O Ports 


UMiCWP SELECT. 
DECOOEO FROM 4001) 


WRITE CHIP SELECT ACTIVE LOW 

(DERIVED FROM ALL 4008 CHIP SELECTS "HIGH") 


RCS: READ CHIP SELECT ACTIVE LOW 
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* A detailed RAM memory interconnection is shown in an accompanying figure. 


Example 3. Program Memory with Seven Pages of PROM and One Page of RAM 


RAM 0 OUT RAM 3 OUT 



Example 4. Program Memory with Eight Pages of PROM and Eight Pages of RAM 
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physical dimensions 


O 4 -* * 

o ^ * 

SSil 

Z O) 

fm m 


[»! lisl P^ ti3l |i^ liil liiil m 


HI U] W HTle Tt] HT 


81 -^ 
^ «• 

S i> 


0.300 0.030 

0.320 n MAX 



0.075^ L _Jo-’OoL JL O-O' 

r“-^25 t0.015"H r- -n>YP^^ *11^10.01 


Molded Duai-ln-Line Package (N) 


ordering information 


NS PART NUMBER 


EQUIVALENT INTELTM part 


FUNCTION 

256 X 8 ROM & 4-Bit I/O Port 


INS4002-2 

INS4003 


320-Bit RAM & 4-Bit Output Port 
Shift Register 


iNS4008 

INS400g 


Standard Memory 
I/O Interface Set 


Manufactured under one or more of the following U.S. patents: 3083262, 3189758. 3231797, 3303356, 3317671, 3323071, 3381071, 3408542, 3421025, 3426423. 3440498, 3518750. 3519897, 3557431, 3560765. 
3566218, 3571630, 3575609, 3579059, 3593069, 3597640. 3607469, 3617859. 3631312, 3633052, 3638131, 3648071, 3651565 , 3693248. 


National Semiconductor Corporation 

290Q Semiconductor Drive. Santa Clara. California 95051, (408) 732-5000/TWX (910) 339-9240 

National Semiconductor GmbH 

808 Fuerstenfeidbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371/Telex 27649 

National Semiconductor (UK) Ltd. 

Larkfield industrial Estate, Greenock, Scotland, Tele. (0475) 33251 /Telex 778-632 




National does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied; and National reserves the right, at any time without notice, to change said circuitry. 
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— The, logical total solution approach 
to fast, easy system design. National 
Semiconductor Corporation’s micro- 
processor card and microcomputer 
families make it easy to design 
microprocessor-oriented equipment. 
Starting with IWP, then introducing 
PACE and SC/MP, National is con- 
tinuously developing compatible rhl- 
croprocessor card systems fully sup- 
ported with software, firmware, and 
services. Both the pre-engineered and 
tested card systems and the fully as- 
sembled microcomputers, give true 
computer performance in applications 
previously excluded by cost br de- 
velopment constraints. 


• Fast development time 

• Reduced design/ 
documentation costs 

• Low end-system cost 

• Simplified system design 

• Standard sub-assemblies 

• Thorough testing before 
delivery 

• Total solution approach 
support packages 

• Fully developed software 

• Single^source purchasing 

• Supported by National 
Semiconductor Corporation 


Higher Profits From Faster 
Development 

National microcomputers provide a 
step function decrease in the product 
development cycle length and cost. 
Since National’s microcomputers are 
fully assembled and tested as a sys- 
tem, yptir engineering effort can be fo- 
cused on program development and 
Interface circuit construction unique to 
the application. 

There are fewer printed-circuit boards 
to design, less hardware to stock and 
documerit, test system needs are 
greatly reduced. And, fully debugged 
operating and I/O software routines 
eliminate tlrhe-consuming program 
development at machine language 
level. 

Your product comes to market faster, 
which rheans a larger share of the 
available market and higher profits. 


MICROPROCESSOR CARDS ^ 
AND MICROCOMPUTERS 


National’s microcomputers find bene- 
ficial application in low to medium vol- 
ume production systems where en- 
gineering development, prototype fab- 
rication and production costs must be 
minimized because of manufacturing 
volume. 

National microprocessor carci as- 
semblies also provide many economic 
benefits in high volume applications. 
Unique systems can be configured 
using standard cards in combination 
with custom cards. Your engineering 
resources applied to the specialized 
part of the design will save you money. 


MICRO 

COMPUTERS CARDS DEVICES 



TIME 


Microprocessor-oriented systems get to 
marKet sooner than conventionai systems 
and experience greater profits throughout 
product life. 


Economies Continue 
Through Production 

The economies of using National’s 
total hardware and prototype system 
products during new product de- 
velopment is carried through produc- 
tion. The purchase of a fully assem- 
bled and tested microcomputer card 
or system relieves you of the respon- 
sibility and expense of costly test 
equipment and inventory of individual 
components. National also offers a 
single verrdor sourbe for ancillary cir- 
cuit modules and components com- 
monly used in complete systems, 
such as LED displays, linear signal 
conditioning modules, AID and D/A 
convertors, sensors and drivers. 


Each National microprocessor card 
and microcomputer undergoes exten- 
sive outgoing inspection ,and testing 
which relieves the user of these ex- 
penses. Eveiy unit receives byrn-in 
and full functional testing under con- 
trolled temperature and environmental 
conditions. Siiice National has a sub- 
stantial investment in production test- 
ing equipment, you frequently receive 
a more thoroughly tested product than 
you could produce yourself. 
Substantial documentation further re- 
duces overall costs. National 
Semiconductor Corporation has de- 
veloped/comprehensive user manu- 
als, technical descriptions, and appli- 
cation notes which assist users in 
support of their systems. 

Overall, the use of National micro- 
processor cards and microcomputers 
adds profits to all volume levels of 
microprocessor-based systems. 


PRODUCT CYCLE 
MICROPROCESSOR EFFECT 



Proper selection of microcomputers, mi- 
croprocessor cards or microprocessor de- 
vices is dictated by total system cost 
analysis. 
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^National’s 
Full Spectrum of 
Microprocessor Cards 

...A family of families to fulfill most 16-bit PACE exhibits capabilities in- Each device family includes a family of 

applications. National microprocessor herent in more expensive minicom- I/O cards, peripheral controllers, and 

cards and microcomputers are not just puters. Finally, the IMP-16 provides operating software or firmware. And, 

a family of microprocessors— they are the most sophisticated 16-bit bit-slice all families are supported by extensive 

a family of families designed to fulfill microprocessor system available to- programming software from National 

the application spectrum from low- day. The IMP-16 add-on instruction Semiconductor. 

cost to high performance and flex- sets and choice of bussing architec- 

ibility. ture give designers complete versatil- 

The economical SC/MP gives great 'ty in developing highly specialized 

design flexibility in low cost, 8-bit mi- systems. 

croprocessor systems. The single-chip. 
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^ SC/MP 


The SC/MP card system features a 
small, low-cost eight-bit micro- 
processor primarily intended for proj- 
ects that demand cost-effectiveness, 
versatility, and ease of appiication. 

> Especiaily useful when size or modu- 
larity is important, each SC/MP card 
measures only 4.375 in. by 4.862 in.. 
With a straightforward and powerful 
architecture, the SC/MP provides sock- 
ets for 512 bytes of ROM/PROM, 1 or 
2K bytes of PROM/ROM, and 256 
bytes of read/write memory along with 
clock and all the buffers necessary to 
be used as a stand-alone controller. 
For larger systems PROM/ROM and 
read/write memory cards allow ex- 
pansion to 65K bytes (K=1024). 
SC/MP cards transfer parailel data to 
and from user systems via a 16-bit 
TRI-STATE® address port and an 
8-bit, bi-directional TRI-STATE data 
port. To reduce overhead, peripherals 
are addressed the same as memory. 
In addition, two ports are provided for 
serial data; one for input, one for out- 
put. 


Forty-six general-purpose instructions 
simplify programming and aid in con- 
trol flexibility. Easy configured real- 
time control is accomplished through 
two sense inputs and three user flag 
outputs. These signais are used for 
hardware controi, software status or 
system control. The interrupt system 
is completely software controlled to 
simplify programming in event count- 
ing applications. Other hardwired con- 
trol signals provide bus control, data- 
flow supervision and generai SC/MP 
controi. 


Convenient Memory 
Addressing 

Using the 16-bit address bus and the 
8-bit data bus, the 3C/MP has 16-bit 
address capability, allowing specific 
addressing of any one of 65,636 mem- 
ory locations. PrOM/ROM and read/ 
write memory can be intermixed in this 
address space. Four pointer registers 
simplify subroutine calls and returns. 


SC/MP has five addressing modes — 
program counter (PC), relative, im- 
mediate, indexed, auto indexed and 
implied. The PC relative mode gives 
fast access to memory data within 
+127 and “128 bytes of the address 
specified by the program counter. Im- 
mediate mode uses the second in- 
struction byte as memory, avoiding 
unnecessary data addressing or fetch- 
ing. Both indexed modes speed block 
transfers within the +127/“ 128 byte 
range referenced by the pointer regis- 
ter. The implied addressing mode uses 
the operation code to specify origin 
and destination addresses. 




iSP-8C/100R 
SC/MP CPU 
2k BYTES OF 
ROM 

256 WORDS OF 
R/W MEMORY 


ISP-8C/200 
2k BYTES OF 
R/W MEMORY 



XY 

POSITIONER 
D/A CONVERTER 
DRILL UP 
DRILL DOWN 


CASSETTE 

INTERFACE 


SERIAL I/O 
INTERFACE 
RS232 OR 
CURRENT LOOP 




DRILL PRESS 


CASSETTE 
OR PAPER 
TAPE 
LOADER 


TTY OR 
CRT 

TERMINAL 


SC/MP AUTOMATED DRILL PRESS 

Automated drill press illustrates versatility of SC/MP card system. 
Main control programs for general machine operation reside In ROM. 
Instructions regarding hole locations, drilling speeds, arbor travel 
rates and other project-specific information are loaded from cassette 


or paper tape into read/write memory card. SC/MP, using on- 
card read/write memory, controls complete operation. Operator loads 
tape, presses start-stop buttons, and responds to SC/MP directions 
on display. 
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^ PACE 


Since the introduction of PACE, the 
first, 16-bit, singie-chip micro- 
processor, National has extended its 
total solution approach to appiication 
requirements with PACE cards. PACE 
cards provide fast, powerfui, high- 
speed 16-bit data processing capabii- 
ity for appiications where 8-bit devices 
are inadequate, and avoid costiy bx- 
temal circuits when eight-, twelve- and 
16-bit I/O data are intermixed. The 
basic configuration consists of a CPU 
card, a read/write memory card and a 
PROM/ROM card, each of which 
measures on|y 4.862 inches by 4.375 
inches. 

The CPU card contains the PACE 
chip, clock, and buffers for data and 
control signals. The CPU communi- 
cates to both peripherais and memory 
through a fuily multipiexed system 
data bus. The read/write memory card 
provides 1024 16-bit words of static 
memory: the PROM/ROM cards have 
iogic and sockets for up to 1024 or 


2048 16-bit words of PROM or ROM. 
Memory cards contain ali of the func- 
tions required to interface directiy to 
the PACE CPU card, without addi- 
tionai engineering. Like all National 
card systems, memory is expanddbie 
to 64k words. 

The small size, single function PACE 
cards permit use in physicaiiy con- 
fined spaces, and aiso provide the 
most cost-effective processor/memory 
configuration for each application. 

For prototyping, Nationai also offers a 
microcomputer system with compiete 
controi panei and additionai PACE 
cards which contain hardware and 
application firmware necessary to 
interface with data processing 
peripherais. Support peripherals in- 
clude an ASR33 TTY, a Documation 
M300 card reader, a 1000 CPS Paper 
Tape Reader, a 60-line-per-minute 
impact printer, and soon, a floppy disk. 
Aii peripherals are completely sup- 
ported by software. 


Flexibility Personified 

The PACE card system and architec- 
ture is designed to satisfy a wide 
range of appiications without addi- 
tional external hardware. The flexible 
45, 16-bit word instruction set allows 
convenient processing of either 8 or 
16-bit data. Four user flags, four jump 
condition inputs and a fjve-levei vec- 
tored priority interrupt system allow 
real-time control of virtually any sys- 
tem. Serial I/O data can be transferred 
via flags and jumps. 

In addition, the PACE system was de- 
veioped specifically for flexible pro- 
gramming. Four accumulators and a 
10-word last-in-first-out (LIFO) stack 
eliminate time-consuming and 
memory-wasting externai read/write 
storage in many appiications. 




I il.i 

* '' ■ 

IPC-16C/100 
PACE 

APPLICATION 
CPU 
CARO 




IPC-16C/0Q1 

PACE 

APPLICATION 
R/W MEMORY 
CARD 


IPC-16C/002 

PACE 

APPLICATION 

ROM/PROM 

CARD 


m 







PACE PROCESS CONTROLLER 

PACE Process Controller uses CPU, read/wrlte memory and PROM/ 
ROM cards for level and temperature operation. PROM/ ROM card con- 
tains operational programs as well as transducer, pump, heater, 
cooler, linearization tables and general process variables. Sprolfic set 


points are entered into read/ write memory from the operator’s con- 
sole. The IMP-16 applies signals with appropriate rate and propor- 
tional control. 
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^ IMP-16C/P 


The IMP-16C/P cards are the real 
powerhouses of National’s micro- 
processor card lines, providing ultimate 
flexibility in programming and data 
handling. IMP-16 CPU cards are 
available with two sizes of on-card 
memory: 256 by 16-bit words of 
read/write memory and sockets for 
512 words of ROM or PROM or 1024 
by 1 6-bit words of read/write memory 
and sockets for 1024 16-bit words of 
ROM or PROM. In many applications, 
one or the other of the CPU cards pro- 
vide sufficient memory. However, ad- 
ditional read/write memory and 
ROM/PROM cards allow memory ex- 
pansion to 65K words for sophisti- 
cated systems. All cards are 8.5 in- 
ches by 1 1 inches. ; 

For programming flexibility, IMP-16S 
have a powerful 43 word Instruction 
set resident in a Control Read Only 
Memory (CROM). Additional instruc- 
tions of CROMs are added to enhance 
the basic set. The Extended CROM 
instruction set provides 17 additional 
instructions including single command 


multiply, divide, double precision add, 
.double precision subtract as well as 
six memory reference instructions. 
The ten-command Arithmetic Instruc- 
tion Set speeds calculations involving 
high^accuracy fractional data and 
floating-point numbers. All data are in 
double precision numbers — 32 bits is 
equivalent to 10 decimal places. 
Floating-point multiplication and divi- 
sion are ten times faster than with the 
basic and extended sets. 

The nine-word POWER I/O CROM In- 
struction Set expands the IMP-16 re- 
pertory with special input/output 
commands that allow high-speed, 
block-data transfer between memory 
and peripherals. I/O speed is in- 
creased up to 87K words per second. 
In addition, the POWER I/O CROM 
reduces the time required to recognize 
peripheral interrupts. 

Bussing for Fast Data 
Transfer 

IMP-16S have individual 16-bit busses 
for address, peripheral data input, buf- 


fered data output and memory data 
input. This scheme allows peripherals 
to have the same address as memory 
locations, providing fast data transfer 
with a RIN or ROUT Instruction. 

For simplified serial communications 
with external devices, the IMP-1 6s 
have four general purpose jump condi- 
tion inputs, six general purpose con- 
trol flags, one general interrupt Input 
and one vectored interrupt input. 
IMP-16 cards are supported by a large 
number of peripheral interface cards. 
Included are an ASR33 TTY, a Docu- 
matlon M300 card reader, a lopo CPS 
paper-tape reader, a 60 LPM Impact 
printer, and a floppy disk. The 
peripheral cards include appropriate 
driver routines in firmware on the card. 




VIDEO display 
DRIVER AND 
CHARACTER 
GENERATOR 


IMP-16C/400 
1024 WORDS OF 
R/W MEMORY 
1024 WORDS OF 
ROM 


CRT 
SCREEN 
ORGO-NO GO 
DISPLAY 


3 ANALOG TO DIGITAL 
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FLOPPY DISC 
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TTY 

INTERFACE 
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IMP-16 ELECTRONIC DEVICE TESTER 

IMP-16, with on-card ROM and read/write memory serves as sophisti- 
cated controiler for eiectronic device tester. Various test routines are 
resident on the fioppy disk and are transferred to the on-card memory 
for execution. No other memory is required. IMP-16 applies pro- 


grammed static and dynamic stimuli, measures appropriate device 
reaction and appiies necessary conversions. Output may be simpie 
“go, no go” indication, compiete characteristic dispiay on CRT or 
printed, iogged data. 
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National Semiconcluctor 


National Semiconductor 


^ IMP-16L 


The IMP-1 6L provides the ultimate in 
system performance and flexibility. It 
has the same architecture and config- 
uration as the IMP-16C/P; however, 
on the IMP-1 6L a powerful DMA con- 
troller replaces the on-card memory. 
With a complete line of interface 
cards, the IMP-1 6L system can serve 
as a remote job entry system and per- 
form other tasks traditionally in the 
minicomputer domain. 

The IMP-1 6L has both the powerful 
IMP-16 43 word instruction set and the 
Extended CROM instruction set as 
standard features. It also accommo- 
dates either Arithmetic or POWER I/O 
instruction set CROMs. Combining the 
DMA capability with a special instruc- 
tion set gives the IMP-1 6L the capa- 
city for application in even the most 
difficult data handling systems. 


Transfer Data at 16 
Megabits/Second 

A high-speed asynchronous bus al- 
lows direct memory access by the 
peripherals at a 16 megabit per sec- 
ond transfer rate. Since programmed 
and DMA data transfers take place in- 
dependent of CPU operation, up to 
three CPU cards rriay be placed on 
the bus to give greater processing 
capability. 

Memory requirements are served by 
cards combining both read/write 
memory and ROM/PROM with com- 
patible DMA ports. Depending upon 
the application, the designer may use 
only one CPU and one memory and to 
provide a basic two-card system that 
is more powerful than most mini’s. For 
complex operations, memory can be 


expanded to 65k words in 2k or 4k in- 
crements, to provide most cost effec- 
tive combination of PROM/ROM and 
read/write memory. 

The IMP-1 6L has five user available 
flags, two jump conditions, four gen- 
eral purpose interrupts and one vec- 
tored interrupt. 

Application programming is speeded 
with National IMP-1 6L software 
support — the IMP-16 editor, resident 
assembler, absolute and linking'load- 
ers, debug, diagnostics and IMP/ 
FORTRAN cross assemblers. 
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PRINTER 
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IMP-16L MESSAGE COMMUNICATIONS NETWORK 


IMP-16L CPU card with POWER I/O CROM instruction set and DMA 
capability controls messaae communications network. Operating sys- 
tems, resident in floppy disk, are stored in read/write memory card 
locations. Incoming messages from either CRT or modem are queued 
and stored either in read/write memory or on the floppy disk under 


DMA control. IMP-16L formats outgoing messages and establishes 
line protocol for transmission through bi-synchronous communica- 
tion interface. Incoming messages are printed in standard formats 
under IMP-16L control. 
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instruction set Includes five interrupt and four bus control levels 
and bus controller expansion provisions. 

MEMORY 

4k by 16-bit dynamic reac^write memory card with compatible IMP-16L/004 
DMA port. Card has sockets for 4 MM5203Q/MM5213 PROM/ +5V @ 2.3A 

ROM (512 words) with fixed address location (FEOO/FFFF). - 1 2V @ 1.1 A 

2k by 16-bit statk: read/write memory card with sockets for 4k IMP-16L/(K)6B or P 8.5 in. 

by 16-bit PROM/ROM (Using MM5204Q/MM521 4). Configura- H- 5V @ 4.5A by 1 1 in. 

tion may be used as the only memory in a system. Memory - 12V @ 0.4A 

is expandable with any combination of memory cards. “B” 
designates card with 16 sockets for MM5204Q/MM5214. “P” 
designates card with 16 blank MM5204Q. . 

Printer interface card for Centronics 306 Printer includes IMP-16L/812W 8.5 in. 

interface cable and software. +5V@1.0A by 11 in. 

Card Reader Interface Card set includes 2 cards for interface IMP-16L/825W 8.5 in. 

to Documation 300, includes cable. +5V(®2.5A by 11 in. 

Control Panel and TTY Interface cards. Provides interface to 8.5 in. 

TTY and National’s 16L Control Panel. • ’ , by 1 1 in. 




Read/Write Memory Card 
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DEVELOPMENT SYSTEMS AND 
MICROCOMPUTERS 




IMP-16L microcomputer with PROM Programmer Board aiipws quick conversion of software to 
firmware, and speeds deveioping interface circuits. 


...fulfill the total system approach. 
National also supplies the totai solu- 
tion approach in the area of deveiop- 
ment systems and microcomputers. 
One end of the scale is the Low-Cost 
Development System for SC/MP, al- 
lowing cost-effective implementation 
of microprocessor cards in end- 
systems. At the other end of the scale, 
National supplies stand-alone micro- 
computers which serve both as 
operating hardware and as software 
development tools. 

National’s SC/MP and PACE Low- 
Cost Development Systems (LCDS) 
consist of hard-wired control and dis- 
play circuits in an open-chassis con- 
figuration. There are five, bussed 
sockets for appropriate CPU, memory, 
I/O and customer designed interface 
cards; two cable sockets provide 
interconnections to expansion card 
cages. 

The LCDS has a hex keyboard for 
manuai data entry and control; an 
internal TTY interface expands man- 
uai entry and permits paper-tape I/O. 
The six digit display allows examina- 
tion of register and memory contents. 
For easy operation, on-card ROMs 
contain the LCDS operational pro- 
gram, allowing immediate use without 
time-consuming program loading. 
National’s Low-Cost Development 
Systems speed microprocessor- 
system deveiopment. The designer 
buiids application routines or sub- 
routines directly by entering code 
through the keyboards. He may oper- 
ate in a single-step or continuous 
mode with set break-points. 
Alternatively, the designer uses the 
TTY to load paper tape in standard 
asserhbler format. In either instance, 
he has complete flexibility in develop- 
ing his application programs. Using 
the LCDS, he may view, print ahd 
modify memory and register contents. 
Once programs are debugged, the 
designer outputs the program or TTY 
tape, in a format compatible with Na- 
tional’s PROM Programmers. 

Using National's Low-Cost Develop- 
ment Systems, users can not only 
check-out hardware and interface de- 
sign concepts but also build software 
packages and convert them to 
firmware as well. 

National’s PACE and IMP microcom- 
puters provide all the benefits of the 
LCDS and more. They are fully as- 
sembled and tested units which expe- 
dite end-product delivery and function 
as design aids in program develop- 
ment. 


National microcomputers, used in con- 
junction with PACE or IMP-1 6 cards or 
devices assist development of sys- 
tems, significantly reducing develop- 
ment time. Once a flow diagram has 
been established, the designer can 
immediately begin software and 
firmware development— even before 
hardware has been prototyped. 

The PACE Development CPU Card is 
supplied with a cable that permits 
connection of the IPC-16P into an ap- 
plication system in place of a PACE 


Application CPU Card. Thus, the pro- 
totyping features inherent to the IPC- 
16P Control Panel, peripherals, and 
software can be used to develop a 
user application system containing 
PACE application cards. 

The IMP microcomputers have extra, 
pre-wired slots for IMP cards and 
interface circuits. Prototype system 
interface cards, installed ih the micro- 
computer, can be checked-out 
thoroughly prior to committing the 
cards to production. 
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Software Development 


To further aid the system designer, 
National has extended its total solution 
approach thru hardware into software 
development. To satisfy learning re- 
quirements of software development, 
National Semiconductor offers thorough 
software documentation, programming 
courses, TTL logic to software con- 
version guides and standard software 
libraries. 

Preparation of operating system soft- 
ware requires instructions to be written, 
edited, converted to machine language 
(assembly) and debugged. The cost 
of these tasks is minirnized if the 
microprocessor has a powerful instruc- 
tion set; if aids such as editors, as- 
semblers, debug routines loaders, and 
diagnostic routines are readily avail- 


able and powerful; and if needed, 
peripherals and support systems are 
readily available. 

National satisfies all of these require- 
ments with products such as: 

# Prototyping systems available 
with TTY, card reader, high 
speed paper tape, floppy disk, 
high speed printer and CRT 
peripherals. 

# Systems with complete 
program panel for single 
stepping, register examination 
and loading. 

# Software support programs 
such as linking loaders, 
relocating assemblers, powerful 
editors and conversational 


assemblers are available in 3 
forms — resident that ruii in 
prototyping systems, installed 
on time share facilities world 
wide or in ANSI Fortran IV for 
installation in your 16 or 32 bit 
in-house computer, 

• Debug packages with features 
specifically designed for 
microprocessor programming. 

• Regional training centers and 
thorough documentation, with 
formats designed for both 
skilled and first-time 
microprocessor programmers. 


FULL SUPPORT CAPABILITY 


Hardware 


National makes it easy by providing all 
the pieces from components to pack- 
aging hardware. All of the ancilliary 
devices required for a. complete 
microprocessor-based system are 
supplied by National and have beerf 
proven in systems produced by Na- 
tional. 


• Memories 

• Clocks 

• Keyboard 
Encoders / 

• Multiplexors 

• A/D & D/A 
Converters 


> Logic Elements 
' Voltage 
Regulators 
Line Drivers 
and Receivers 
' Displays and 
Drivers 
Transducers 


National also supports microprocessor 
card and microcomputer systems with 
a full line of packaging hardware. 

• Card Cages • Card Con- 

• Blank Proto- nector Panels 

typing Circuit • Extender Cards 

Boards • Sockets & 

Connectors 


Engineering Support 

To aid user engineering staffs. National 
provides a wide range of documenta- 
tion assistance, including Application 
Notes, Technical Descriptions, Appli- 
cation Manuals, Utility Assembler and 
Timesharing Manuals; PROM Pro- 
gram Manuals, even a Logic Designers 
Guide to Prografnmed Equivalents of 
TTL Functions. 

For in-depth training. National Provides 
engineering workshops at regional 
training centers throughout the United 
States. The curriculum, divided into 
four optional five-day sessions, pro- 
gresses from microprocessor basics 
through advanced microprogramming. 


Field Support 

National’s Area System specialists, 
knowledgeable in both hardware and 
software, provide valuable on-site as- 
sistance for user applications. Also, 
operating microprocessor systems are 
available in area offices for hands on 
demonstrations and software counsel- 
ling. 

Additional user and system specialist 
support is available thru Factory Appli- 
cation Engineers and other highly- 
specialized personnel. With many 
years of microprocessor experience. 
National’s user supprt groups offer 
the user-expert solutions to microproc- 
essor design problems. 
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Texas Instruments 


Computer on a chip. 


From TFs TMS 1000 Series. 


\hrsatile. Cost-effective. Fully-supported. 


Now, you can use microcomput- 
ers in a wide variety of applica- 
tions where previously they were 
prohibited by economic and de- 
sign cbnsiderations. The age of 
the pervasive microcomputer is 
here in the form of TFs TMS 
1000 series: an ALU, memory, 
and I/O all on a single chip! 


cators such as the popular neon 
type displays. 

TMS 1100/1300 have twice the 
memory capacity of the 1000/ 
1200 devices allowing expansion 
into added functional require- 
ments thereby providing the 
flexibility for highly complex 
applications. 


assembler programs --ready for 
customer timeshare access at 
any time. 

Software documentation pro- 
vided by the Programmer's Ref- 
erence Manual and Software 
User's Guide will easily guide 
you through the programming 
stages. 



Cost-ElFective 

Already in volume production, 
this field-proven, p-channel MOS 
series of one-chip microcorfi- 
puters is extremely low in cost 
compared to other design ap- 
proaches. 

For example, the best alter- 
nate approaches are 4-bit micro- 
processor devices generally re- 
quiring five to seven individual 
packages to do what one TMS 
1000 does. Considering expenses 
such as stocking, pc board costs, 
component costs, testing, and 
inventory, the cost for produc- 
tion runs using such kits exceeds 
the single-chip TMS 1000 ap- 
proach several times over. 

Assembly costs are substan- 
tially lowered by the significant 
reduction in package count; and 
a TMS 1000 single-chip approach 
greatly enhances system reli- 
ability. 

Design Flexibility 
To help you match microcom- 
puter to specific application 
needs, the TMS 1000 series is 
family-engineered to provide 
flexibility for a wide range of ap- 
plications. The TMS 1000/1200 are 
basic 1024-instruction ROM 
microcomputers, ideal for low to 
medium complexity applications. 

The TMS 1070/1270 members 
of the family are identical to 
TMS 1000/1200 but allow direct 
interfacing to high-voltage indi- 



TMS 1000 software support includes: 
HE-2 hardware emulator. SE-1 and 
SE-2 system emulators. Program Ref- 
erence Manual. Software User’s Guide. 
And TMS 1000 Data Manual. 


Software and 
Prototyping Support 
The fully supported TMS 1000 
family offers a variety of design 
aids to assist you with your spe- 
cific application. For example, 
the SE-1 or SE-2 system evalu- 
ators are chips functionally iden- 
tical to the TMS 1000/1200 and 
TMS 1100/1300. They can be com- 
bined with external instruction 
memory so you can check your 
instruction programming before 
shifting into volume production. 

And the HE-2 hardware evalu- 
ator allows you to verify your 
program in real time. The HE-2 
emulates all the TMS 1000 series 
devices and considerably short- 
ens design time. 

Worldwide timeshare software 
is available for simulator and 


New Capacitive-Touch Interface 
Complementing the TMS 1000 
series is TFs new TMS 1976 Ca- 
pacitive-Touch Interface Circuit. 
It converts outputs of a capaci- 
tive-touch keyboard into signals 
compatible to the TMS 1000 
series for applications using 
touch-to-operate controls. 

Full Customer Support 
With such a vast range of appli- 
cations, the TMS 1000 series will 
be used by some who are not 
totally familiar with electronic 
designs. TFs established net- 
work of field sales personnel 
backed by field-located micro- 
processor specialists will support 
your design efforts. TI also pro- 
vides videotape instruction on a 
loan basis, as well as a full, 
inexpensive training course con- 
ducted in Houston. TFs applica- 
tions staff is standing by to 
provide additional support. 
From the idea to the finished 
product TI will assist in design, 
training, and service. 

For more information on the ver- 
satile, cost-effective TMS 1000 
series microcomputers send for 
our Data Manual (CB 177-1). 
Write to Texas Instruments In- 
corporated, P.O. Box 5012, M/S 
308, Dallas, Texas 75222. And if 
you are anxious to dis- 
cuss. a new TMS 1000 
design call your local 
TI sales office. 



Texas Instruments 

INCORPORATED 
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TVs IMS 1000 series is unique among microprocessors. Versatile. Flexible. 
Cost-effective. For applications requiring economy, small size, low power, and 
high reliability. Printer controllers. Remote sensing systems. Cash registers. 

Appliance controls. Automobiles. Vending machines. Electronic games. 
Industrial automation. Communication systems. Smart terminals. Peripheral 
equipment. Test instruments. Gas pumps. Credit card verifiers. Telephone 
controls. Multiple timers. Data terminals. Traffic light systems. And many more. 
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Now, minicomputer performance 
from a 16 -bit microprocessor: 

TFs new TMS990(X 

...And it’s only the b^inning. 



Unmatched. In word size. Instruc- 
tion set. Addressing capabilities. 
TFs 16-bit TMS9900 microprocessor. 

Powerful enough to be the heart 
of a minicomputer. Ideal for termi- 
nals. Instrumentation. Machine 
control. Scores of OEM applica- 
tions. Destined to become today’s 
and tomorrow’s design standard. 

Because the TMS9900 micropro- 
cessor represents more than just a 
single device. It introduces a new 
family concept allowing full design 
flexibility. Enabling you to move 
freely and easily over your entire 
range of applications. Now. And in 
the future. With less redesign. Less 
software reinvestment. Less re- 
learning. Less obsolescence. 

Improved System Cost/Performanee 
Compared to 8-bit /xPs, TI’s TMS9900 
microprocessor provides these un- 
matched savings: 

• 30% faster execution time 

• 50% saving in program coding 

• 50% saving on system interface 
costs 

• 50% more efficient interrupt 
handling 

•20% reduction in memory bit 
requirements 


Separate address^ data, 1 10 and 
interrupt buses. 

Complete Design Support 
Hardware and software develop- 
ment tools are available to help you 
utilize the 9900. For evaluation and 
development work, there’s the 990/4 
board level microcomputer. In a 
desk-top chassis, the 990/4 serves as 
a fully supported prototyping sys- 
tem. And for larger software devel- 
opment, there’s the 990/10 TTL 
minicomputer. All available now. 

For design assistance, TI micro- 
processor applications specialists 
are located in 12 TI field sale§ offices. 



990/4 Board System 


These benefits stem from the 
TMS9900’s advanced features: 

16~bit instruction word with full 
16-bit data precision. 

Operation at S,S MHz clock rate. 

Full minicomputer instruction set 
including hardware multiply and 
divide. 

Advanced memory-to-memory 
architecture that locates general- 
purpose register files in memory. 


Fully Compatible Software 
The 9900/990 software has been 
tested an(;l proven in more than 1000 
systems. Any software you develop 
for the TMS9900 can be used with 
the 990/4 and 990/10 minicomputers 
-or the SBP9900 and TMS9980 mi- 
croprocessors. In fact, any software 
developed for the TMS9900 can be 
used with any other family member 
— at present and in the future. 



990/4 Prototyping System 

More 9900 Family Soon 
The TMS9900 is just the beginning. 
Future family circuits, all software 
compatible: SBP9900, an PL micro- 
processor designed to handle mili- 
tary temperature ranges. TMS9980, 
an N-channel ^tP with an 8-bit data 
bus for smaller systems. 

Also coming are 9900 peripheral 
support circuits: TMS9901 program- 
mable systems interface. TMS9902 
asynchronous communication con- 
troller. TMS9903 synchronous com- 
munications controller. And the 
TIM9904 low power Schottky TTL 
4-phase clock generator. 

New Brochure Available 
More detailed information on the 
TMS9900 16-bit microprocessor is 
contained in a new brochure, CB- 
235, just published by Texas Instru- 
ments. For your copy, and for addi- 
tional data on the 9900 First Family, 
call your nearest TI dis- 
tributor. Or write Texas 
Instruments Incorpor- 
ated, P. 0. Box 5012, 

M/S 308, Dallas, Texas 
75222. 



Texas Instruments 

INCORPORATED 
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TVs new single-chip, 16-bit TMS9900 microprocessor is 
the frontrunner of a revolutionary new family. The first 
family of software-compatible microprocessors, support 
circuit^, microcomputers and minicomputers. To give 
you unlimited design flexibility, A technological 
milestone achievable only by a leader in 
both integrated circuits and minicomputers. 
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TMS9900 Microprocessor Rimily 
TMS9980 Microprocessor 
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FEATURES 

• Full TMS9900 instruction set 

• On-chip oscillator and clock generator 

• 8-bit data bus 

• 16K byte memory address 

• 2K CRU bit address 

• 4 interrupts 

• LOAD, RESET functions 

• Direct memory access 

• +12v, +5v, GND, -5v supplies 

• N-channel silicon gate process 

• 40 pin dual-in-line package 


TMS9901 

Programmable System Interface 



+5V GND 



INTREQ 

IC0-IC3 

CE 

S0-S4 

CRUCLK 

CRUOUT 

CRUIN 

? 

RST1 


INTERRUPT 

INTERFACE 


ADDRESS 


CRU 

SYSTEM CLOCK 
POWER-ON RESET 


FEATURES 

• CRU peripheral for the TMS9900 and TMS9980 

• 22 program selectable pins 

— 6 inputs/interrupts, 9 inputs/outputs/ 
interrupts, 7 input/outputs 

• Interval timer 

^clocked by TIM9904</>3 output 

— level 3 interrupt 

— 21>is to 699 ms, parallel read 

• Stackable for interrupt and I/O expansion 

• Single 5V supply 

• N-channel silicon gate process 

• 40 pin dual-in-line packages 

• Replaces 25 SSI and MSI packages 




Texas Instruments 

INCORPORATED 
P.O. Box 1443, Houston, Texas 77001 
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TMS9902 

Asynchronous Communications Controller 


+5V GND 



• ADDRESS 

“ CRU 

INTERRUPT 
SYSTEM CLOCK 



FEATURES 

• CRU peripheral forTMS9900 and TMS9980 

• Provides interface to asynchronous modem or 
terminal 

• Programmable data rate for any rate up to 
250K BPS 

• Programmable character length (5-8 bits), stop 
bits(1, iy 2 , 2), parity (odd, even, none) 

• On-chip interval timer (64 /i,s to 16.32 ms) 

• Socket compatible with TMS9903 

• Single 5V supply 

• N channel silicon gate process 

• 18 pin dual-in-line package 

• Replaces 45 SSI and MSI packages 


TMS9903 

Synchronous Communications Controller 


+5V GND 



FEATURES 

• CRU peripheral for tMS9900 and TMS9980 

• Provides interface to synchronous modem and 
other serial devices 

• DC to 500K BPS data rate 

• Allows interface to unclocked data with 32X clocks 

• Line protocols include BI-SYNC, SDLC, HDLC, 
ADCCP, ATA/IATA 

• Dynamic character length selection 

• Two programmable sync registers 

• Automatic zero insert and delete for SDLC, HDLC, 
ADDCP 

• CRC generation and detection (programmable 
polynomial) 

• On chip interval timer (64 ^is to 16.32 ms) 

• Socket compatible with TMS9902 

• Single 5V supply, 20 pin dual-in-line package 

•Tleplaces 100 SSI and MSI packages 
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Texas Instruments 


TIM9904 Clock Generator 



FEATURES 

• Single chip oscillator and clock driver for 
TMS9900 

• Crystal controlled, LC controlled, orTTL input 

• 3 MHz operating frequency 

• Low power Schoittky 

• Shaping and synchronization of RESET signal 

• 20 pin, 300 mil dual-in-line package 

• Replaces 8 SSI and MSI packages 


TMS5501 Multifunction I/O Controller 
For TMS8080A Systems 




FEATURES 

• Bus compatible with TMS8080A 

• Addressed as memory by TMS8080A 

• Major on-chip functions 

— asynchronous communications interface 
1 10 Baud to 9600 Baud 

-five programmable interval timers 
64/iSto16ms \ 

— 8 bit output register 

— 8 bit external input port 

— interrupt storage, masking and 
prioritization 

• NMOS process 

• 40 pin dual-in-line package 



Texas Instruments 

INCORPORATED 
P.O. Box 1443, Houston, Texas 77001 
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TMS808QA 
8-bit NMOS CPU 


The TMS 8080A is an 8-bit microprocessor 
fabricated on a single chip using high-speed 
N-dhannel silicon gate technology. This same 
technology is used in manufacturing TI 
industry-standard 4K RAMs. A complete 8-bit 
microcomputer can be formed by interfacing the 
TMS 8080A with appropriate memory and 
interface circuits. A 16-bit, address bus allows 
direct addressing of 65,536 bytes of memory* 
while an 8-bit data bus transfers data within the 
system. Up to 256 input and 256 output ports are 
directly addressable. Control signals are 
brought directly but of the processor, and all 
signals except for the clock are TTL compatible. 

The TMS 8080A is supported by a complete 
family of compatible I/O peripherals,' RAMS, 
ROMs, and PROMs. One of these, the TMS 5501, 
is a powerful and versatile Multifunction I/O 
Controller. The TMS 5501 provides the TMS 
8080A system with an asynchronous 
communications interface, data I/O buffers, 
interval timers, and interrupt control logic. The 
TMS 5501 is controlled through TMS 8080A 
software providing a high degree of design 
flexibility. 

Operation 

• 8-bit parallel CPU 

• Stack architecture uses portion of external 
memory as a push down stack for storing data 
from working registers and internal machine 
status 

• Address and control lines select memory or I/O 
data locations 

• Data bus transfers instructions or data 

• IR holds current instructions until CONTROL 

completes execution sequence , 

Features 

• 8-bit and 16-bit oriented instructions 

• 6 general purpose internal registers 

System Diagram 



• 4 data addressing modes 

• 16-bit stack pointer, plus memory-resident stack 
allows almost unlimited interrupt handling and 
subroutine nesting 

• Simplified and interrupt handling through use of 
vectored interrupts' 

• WAIT and READY pins permit interfacing directly 
with different speed memories 

• HOLD and HOLDA pins permit asynchronous 
DMA interface 

Characteristics 

• 2tis minimum instruction cycle time 

• 2MHz, 2-phase clock 

• 16-bit address bus and 8-bit bidirectional 
data bus 

• Addresses up to 65,536 bytes of memory 

• Up to 256 Input and 256 output ports 

• 10 accessible internal registers 

• 12V, 5V, and -5V power supplies 

• TTL compatible logic levels 

Design Support 

• Assembler and simulator available on worldwide 
timeshare networks 

• Complete documentation including data manuals, 
software manuals and application notes 

• Video tape applications examples 

• Field and factory located applications specialists 

• I/O port SN74S412 (8212) 

• Multifunction programmable I/O controller 
TMS 5501 

• Clock driver SN74LS424 (8224) 

• System controller SN74S428 (8228) 

• 1024X8 bit EROM TMS 4908 (8708) 



' ^ DATA BUS 

_____ _ 
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4-BIT-SUCE SCHOTTKY PROCESSOR ELEMENTS 

SN54S481, SN74S481 





• Expandable Processor Elements 
for High-Performance Com- 
puters and Controllers 

• Advanced Memory-to-Memory 
Architecture 

• Quad-Port Design for Maximum 
I/O Flexibility and Performance 

• Dual Memory Address Genera- 
tors on Chip 

• Double-length Accumulator 
with Full Shifting Capability 
and Sign-Bit Handling 

• Full Function ALU with Carry- 
Look Ahead,^ Magnitude and 
Overflow Decision Ca*pability 

• Simultaneous ALU/Shift/Con- 
trol/Memory Operations with 
status Reduces Microcyles 

• 24,780 Micro/Macro Instruction 
Capability Including Hardwired 
X, ^ and CRG Algorithms 

• 16-Bit X 16-Bit Double Preci- 
sion Multiply in <3 iisec 

• High-Density 48-Pin Quad-in- 
Line Package 



'S481 FUNCTIONAL BLOCK DIAGRAM 

The $N54S/74S481, with its hardwired algorithms, 
achieves the industry's highest degree of micro/ 
macroprogrammability. Designed with full parallel 
dual Input/output ports. Its 4-bit memory-to-memory 
architecture provides a new dimension in interrupt 
processing or program context switching flexibilities. 

Its functional capability, characterized by the 24,780 
unique operations, coupled with its modular expand- 
ability makes the 'S481 particularly attractive for 
implementing advanced high performance computers 
and controllers. Its static bipolar logic performs each 
microinstruction within a single 100 ns clock cycle. 


In addition to the full parallel data bus structure, the 
'S481 architecture also features asynchronous access 
to data routing and counter updating controls (see 
block diagram) which, when combined with the most 
versatile instruction set available (see operation sum- 
mary) maximizes flexibility, efficiency, and perfor- 
mance. Simultaneous compound operations in the 
form of an ALU function with shift, plus destination 
. selection with address/iteration updating, plus address 
and present data to memory can be accomplished In a 
single microcycle. 


FORM 

MICRO/MACRO - OPERATION FORMS 

NO. OF 
OPS 

1 

APLUSB PLUS ALUCIN — ^ BUS ONLY \ 

A KLUb B KLUb ALUtllM pp 

4,096 

8,192 

II 

B PLUS A PLUS ALUCIN DOUBLE-PRECISION SHIFTED — ^WR and XWR 

384 

III 

A PLUS B PLUS ALUCIN SHIFTED-^WR OR XWR 

1,536 

IV 

ASHIFTED— ^rBUS 

192 

V 

o 

192 

192 

VI 

WR AND XWR DOUBLE-PRECISION SHIFTED WR AND XWR 

256 

VII 

A:B0RB; A(COMPARE) 

512 

VIII 

( NOR ) 

A < OR > B--WR, XWR, PC OR B IN/OUT 

(ex-orI 

3,072 

3,072 

3,072 

IX 

ZERO BUS (NO OP) 

1 

X 

CRC CALCULATION (N CLK TIMES, CRC PARTIAL SUM IN WR) 

1 

XI 

N-BIT QUOTIENT (WITH R) SIGNED DIVIDE (N+3 CLK TIMES) 

5 

XII 

N-BIT QUOTIENT (WITH R) UNSIGNED DIVIDE (N+1 CLK TIMES) 

3 

XIII 

WBIT BY N-BIT DOUBLE-PRECISION UNSIGNED MULTIPLY (N CLK TIMES) 

1 

XIV 

N-BIT BY N-BIT DOUBLE-PRECISION SIGNED MULTIPLY (N CLK TIMES) 

1 


TOTAL OPERATIONS 

24,780 
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4-BIT-SLICE CONTROL ELEMENTS 
SN54S482, SN74S482 


16-WORD BY 5-BIT FIFO MEMORY 
SN74S225 


FEATURES 

• Expandable to N-bits in 4-bltrincrements 

• 25ns maximum address load time 

• Space saving 20-pin package 

FUNCTIONS 

• Generates forward or backward sequences 

• Implements offset, vector, branch or jump 

• Stores four return or link addresses 

• Direct load to output register 

• Holds or initializes system 


FEATURES 

• Expandable to N-Bits in 16-word increments 

• DC to 10 MHz input or output data rate 

• 3-State data output ports 

• Direct clear for initializing 

• Space saving 20-pin package 

APPLICATIONS 

• Buffer storage for interfacing: 

— Keyboard to line 

~ Disc to tape 
— CPU to terminal 

• Smooth or concentrate data rates 


The SN54S/74S482 integrates a full adder, four-word 
push-pop stack, source select multiplexer and address 
register. All in a space saving 20-pin package. Its primary 
design use is to implement the next-address generator for 
microinstruction sequencing. ^ 

In addition to simple loops and forward sequences, the 
'S482 can be used to implement the powerful operations 
needed to decrement, vector, offset or jump (in a single 
cycle) to any address within the domain of the controller. 

Subroutines can be nested up to four levels deep in the 
'S482's push-pop stack and be retrieved in the reverse order 
of occurrence. Moreover, the stack can be updated without 
changing the output register's contents. 



This 80-bit Schottky-clamped active-element first-in-first- 
out memory array, organized as 16 words of five bits each, 
includes full control logic to simplify interfacing processor 
systems with peripherals. The 'S225 can easily be expanded 
to 16N-words of 5N-bits in length. It features a single 
enable control for all 3-state data outputs and an asynchro- 
nous clear input to invalidate data stored In the niemory 
array by clearing the control logic. 


Utilizing separate synchronous clocks, data can be inde- 
pendently written into and/or read from this array at any 
desired clock rate from DC to 10 MHz. The data is 
processed in a parallel format, word by word. 

Status of the 'S225 is decoded Internally and is provided on 
three outputs. Input ready monitors the status of the last 
word location and signifies when the last word location Is 
full. The unload clock output, also monitoring the last 
word location, generates a clock-out command in cascaded 
applications. The third status output. Output Ready, 
indicates when the first word location contains valid data. 



• INPUT READY 

■ OUTPUT READY 

. cloQK OUT 
INPUT 

■OUTPUT ENABLE 
> DATA OUT 


SN54S482,SN74S482 
J OR N PACKAGE 


C-QUt 3 jo 

C-IN 4 a 

51 5 [d 

52 6 [oj 

■A3 7 0 


L 


[u, 20 Vcc 

CLOCK 


SN74S225 
J OR N PACKAGE 


CLOCK A 

INPUT READY 2 |o 

CLOCK OUTPUT 3 |q 

'dm 4 a 

Dl 2 5 [d 

^ DI3 
INPUTS ^ 

014 7 

Dl 5 8 

OUTPUT ENABLE 9 
GNd 10 
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D, 19 CLOCKS 
18 CLEAR 
17 OUTPUT READY 
CLOCK IN 


15 DO 11 
DO 2 
DO 3 
00 4j 
OD5j 


P 

§t3 


IC MASTER 1977 


1099 



Texas Instruments 









MICROPROCESSOR 


12-INPUT, 50-TERM, 6-OUTPUT FPLA'S 
SN54S330/ 'S331, SN74S330/ 'S331 

• Field-Programmable Logic Array Organized 12-Inputs/ 
50-Product Terms/6-Outputs 

• Active High or Low Inputs/Outputs 

• Choipe of Dedicated Enable or Automatic Enable for 
X-Y-Z Expansion of Inputs/Outputs and/or Product 
Terms 

• Schottky Clamped for High-Performance: 

— 35 ns Typical Data Delay Time 

— 20 ns Typical Enable Time 

• Reliable Ti-W Fuse Links for Fast, Low-Voltage Pro- 
gramming 

• Choice of 3-State ('S330) or 2.5 Passive-Pullup 
('S331) Outputs 

• 'S331 Drives Low-Threshold MOS Directly 

• High-Density 20-Pin Package 

50 12-WIDE I WPUT 6 50-WIDE 6 TRUE/COMPLEMENT 



4-BIT LATCHED BUS TRANSCEIVERS 
SN54S226, SN74S226 

• Universal Transceivers for Implementing System Bus 
Controllers 

• Dual-Rank 4-Bit Transparent Latches Provide 

— Exchange Data Between 2 Buses In One Clock Pulse 
— Bus-to-Bus Isolation 
- Rapid Data Transfer 
— Full Storage Capability 

• Hysteresis at Data Inputs Enhances Noise Rejection 

• Separate Output Control Inputs Provide Independent 
Enable/Disable for Either Bus Output 

• 3-State Outputs Drive Bus Lines Directly 


DUAL-RANK DUAL-RANK 

LATCHES LATCHES 


INPUTS/ 

OUTPUTS 



SN54S330/'S331, SN74S330/'S331 
J OR N PACKAGE 


L 


Q; 18 
^ 17 

^ 16 

§ 

o] 13 


SN54S226, SN74S226 
J OR N PACKAGE 


STROBE GBA 
SELECT SI. 


r 


A BUS I/O 
PORT 


A2 
A3 
^ A4 


OCBA 

GNO 



INPUT/OUTPUT/INTERFACE CIRCUITS 


TYPE 

FUNCTION 

COMMENT 

SN54S/74S240 

20-Pin Octal Inverting Bus Driver 

Drives Highly Capacitive 

Data Bus/ Address Lines 

SN54S/74S241 

20-Pin Octal Bus Buffer/Drivers 

SN54S/74S299 

20-Pin Octal Serial/Parallel Register 

Direct System Bus 

Interfaces with Storage 

SN54S/74S373 

20-Pin Octal Transparent Latches 

SN54S/74S374 

2Q-Pin Octal D*Type Flip-Flops 

SN54S/74S41 2 

24-Pin Octal Latches with Status F-F 

8080A System 

Support Functions, 

SN74S428/'S438 

28-Pin System/Bus Controller 


For complete specifications on Tl's high-performance Bipolar Microcomputer Components write to: Texas Instruments 
Incorporated, P. O. Box SOI 2, M/S 308, Dallas, Texas 75222. 
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SCHOTTKY TTL MEMORIES 


• Tl's Schottky-clamped memories offer: 

— Fast chip select/enable to simplify system decode 

— Wide choice of organizations 

— P-N-P inputs for reduced loading on system buffers/drivers 

— Full decoding with choice of three-state or open-collector outputs 

RANDOM-ACCESS READ/WRITE MEMORIES 

• Choice of speed/power ranges tailored for system requirements 

• High-performance applications include: Local store/Work space/Buffer memory 


RAM PRODUCT LINE SUMMARY 


TYPE NUMBER (PACKAGES) 

BIT SIZE 

(ORGANIZATION) 

OUTPUT 

CONFIGURATION 

TYPICAL PERFORMANCE 

ADDRESS 
ACCESS TIME 

POWER 

DISSIPATION 

-55Cto125C 

0 C to 70 C 

SN^4S189(J,W) 

S(VJ74S189(J,N) 

64 bits 

(16 Wx4B) 

Three-State 

' 25 ns 

375 mVA/ 

SN54S289(J,W) 

SN74S289(J,N) , 

Open-Collector 

SN54S200A(J,W) 

SN74S200A(J,N) 

256 bits 

(256Wx1B) 

Three-State 

' , 25 ns 

500 mW 

SN54LS200A(J,W) 

;SN74LS200A(J,N) 

35 ns 

275 mW 

SN54LS202(J,W) 

SN74LS202(J,N) 

275/100* mW 

SN54S300A(J,W) 

SN74S30dA(J,N) . 

Open-Collector 

25 ns 

500 mW 

SN54LS300A(J,W) 

SN74LS300A(J,N) 

35 ns 

275 mW 

SN54LS302(J,W) 

SN74LS302(J,N) 

275/100* mW 

SN54S214(J) 

SN74S214(J,N) 

1024 bits 

(1024W X IB) 

Three-State 

' 30 ns 

575 mW 

SN54LS214(J) 

SN74LS214(J,N) 

^ 65 ns 

200 mW 

,SN54LS215(J) 

SN74LS215(J,N) 

65 ns 

200/75* mW 

SN54S314(J) 

SN74S314(J,N) 

Open-Collector , 

30 ns 

575 mW 

SN54LS314(J) 

SN74LS314(J,N) 

65 ns 

200 mW 

SN54LS315(J) 

SN74S315(J,N) 

65 ns 

200/75* mW 

SN54S207(.J) 

SN74S207(J,N) 

1024 bits 

(256WX4B) 

Three-State 

40 ns 

600 mW 

SN54LS207(J)\ 

SN74LS207(J,N) 

60 hs 

300 mW 

SN54S208(J) 

SN74S208(J,N) 

40 ns 

600 nriW 

SN54LS208(J) 

SN74LS208(J,N) 

60 ns 

300 mW 


* Power Down 


RAM PIN ASSIGNMENTS 

256-BITS 1024-BITS , 

64-BITS (256 WORDS BY 1 BIT) (1024 WORDS BY 1 BIT) 1024.BITS 1024-BITS 


(16 WORDS BY 4 BITS) 

'S200A. 'LS200A. 'LS202. 


'S214, 'LS214, 


(256 WORDS BY 4 BITS) 

1256 WORDS BY 4 BITS) 


'SI 89, 'S289 


‘S300A, 'LS300A, XS302 


'S314, 'LS314 



'S207, 'LS207 



'S208, 'LS208 


A 0 

1 c 

u 

16 

Vcc 

AO 

1 c 

T7 

16 

Vcc 

5 

1 c 

IT 

^ 16 

Vcc 

A6 

1 c 

IT 

> 16 

Vcc 

AO 

1 C 


> 20 

Vcc 

S 

2 C 


^ 15 

A 1 

A1 

2 C 


^ 15 

A2 

AO 

2 C 


^ 15 

Dl 

A5 

2 C 


15 

A7 

A1 

2 C 

Vi— 

> 19 

Dl 4 

m 

3 C 


^ 14 

A 2 

El/§1 

: 3 c 


^ 14 

A7 

A1 

3C 


> 1^ 

w 

A4 

.3 C 


> 14 

w 

A2 

3 C 


> 18 

A7 

Dll 

4 


^ 13 

A3 

E^2/S2 

■ 4 ^ 


> 13 

Dl 

A2 

'4< 


> 13 

A9 

A3 

" c 


> 13 

s 

A3 

4 C 


> 17 

W 

DO'l 

5 C 


12 

Dl 4 

E3/S3 

5 C 


^ 12 

W 

A3 

5 «C 


12 

A8 

AO 

5 C 


> 12 

I/O 1 

Dl 3 

5 tC 


> 16 

5 

Dl 2 

6 C 


11 

DO 4 

DO 

6 CC 


11 

A6 

A4 

6 C 


Dl 11 

A7 

A1 

6.C 


> 11 

I/C 2 

A4 

8 C 


> 15 

DO 4 

DiD 2 

7 C 


^ 10 

Dl 3 

A3 

7 C 

, 

> 10 

A5 

DO 

7 C 


>10 

A6 

A2 

7 C 


:> 10 

I/O 3 

.A5 

7 C 


> 14 

DO 3 

GND 

8 C 


9 

DO 3 

GND 

8 C 


9 

A4 

GND 

8 C 


> 9 

A5 

GND 

8 C 


> 9 

f/D4 

A6 

8 C 


> 13 

DO 2 

















Dl 2 

9 C 


> 12 

D0 1 

















GND 

10 c 


>11 

Dl 1 


PROGRAMMABLE READ-ONLY MEMORIES (PROM's) 


• Titanium-Tungsten (Ti-W) fuse links for fast, low- PROM ORGANIZATIONS/ACCESS TIMES 

voltage, reliable programming 

• Applications include: 

— Microprogram/firmware loaders ^ 

— Code convertefs/character generators 

— Address mapping/look-up tables 

Full specifications for all Texas Instruments Schottky 
field-programmable read-pniy memories are provided in the 
MEMORY section of this 1C UPDATE MASTER. 


Organization 

Type No. 

3-State (0-C) 

Access 

(Typ) 

512-W6rds X 8-Bits 

SN54S/74S472('S473) 

55 ns 

512-Words X 8-Bits 

SN54S/74S474('S475) 

55 ns 

256-Wbrds X 8-8 its 

SN54S/74S471('S470) 

50 ns 

256-Words X 4-Bits 

SN54S/74S287('S387) 

42 ns 

32-Words X 8-Bits 

SN54S/74S288('S188) . 

25 ns 
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BIPOLAR MICROCOMPUTER COMPONENTS 

from Texas Instruments 


• Variable hardware modularly expandable to virtually any system size 

• Completely Microprogrammable for maximum software and memory efficiency 

• Offers most flexible design solution for both commercial and military applications 

• Maximum performance capability: SN74S481 microcycle time . . . . . . . 100 ns 

SBP0400AC/SBP0401AC microcycle time 240/275 ns 


This series of high complexity bipolar digital building 
blocks is designed specifically for Implementing modularly 
expandable computer or controller systems with complete 
microprogrammability. The series offers a system designer 
the maximum flexibility for achieving cost-effective hard- 
ware designs from dedicated, highly specialized unique 
systems with tailored instructions to general-purpose com- 
puters capable of emulating existing machine instructions, 
or programs, without loss of software investment. 

In addition to a choice between the high-performance 
Schottky^ TTL4-bit slice processor element or the unique 
performance flexibility of an I^L 4-blt slice processor 
element, the system designer can pick from a full family of 
Schottky TTL memories (RAMsand PROMs), and state-of- 
the-art support functions needed to meet all control and 
interface requirements. 

The SN54S/74S481, with a clock cycle time of 
100 ns, is the industry's highest complexity Schottky TTL 
processor element, and the only bipolar micro/macro- 


programmable element featuring automatically sequenced 
iterative multiply and divide and cyclical-redundancy 
algorithms. 

The SBP0400A and the SBP0401 A, with complete 
TTL/MOS compatibility, can operate at a constant 
speed-power product over a wide range of supply current 
therein offering an unmatched level of performance 
flexibility. 

The family of high-performance Schottky TTL mem- 
ories offers a wide variety of organizations providing 
efficient solutions for virtually any size microcontrol or 
program memory. 

System control is simplified to a very low package 
count with the expandable SN54S/74S482 4-bit slice 
controller performing next-address generation functions 
coupled with system status decoding performed by the 
industry's most versatile field-programmable logic arrays, 
theSN54S/74S330/'S331. 





microcontrol 

MEMORY 


OPERATION SELECT 


TYPICAL 16-BIT SYSTEM BLOCK DIAGRAM 


LOOK 

AHEAD 


PROCESSOR 

element 


PHERALS 


STATUS 

dwain address out data out 


OATAJ/O 






^ B ^ I < CO 
5B<r cc 


gl 


AJ/0 


data I/O 


data I/O 


interface 


CONTROL 

element 


program 

memory 


f Integrated Schottky-Barrier diode- 
clamped transistor is patented by 
Texas Instruments. U. S. Patent 
Number 3,463,975. 
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4-BIT-SLICE I^L PROCESSOR ELEMENTS 
SBP0400A, SBP0401A 


• |2l Technology: User-Program- 
mable Speed X Power Perfor- 
mance 

• SBPO46OA: On-Chip Operation 
Register for Control Bus Pipe- 
lining 

• SBP0401A: Asyhchronous Con- 
trol Bos for SN74S4S2 Com- 

• patibility 

• 8-Word Register File Includes 
Program Counter with Indepen- 
dent Word/By te Increm^ntor 

• Double-Length Accumulator 
with Full Bidirectional Shifting 
Capability and Sign-Bit Hand- 
ling 

• Full Function ALU with Carry- 
Look'Ahead, Zero-Result, and 
Operand Sign-Bit Status 

• Compound ALU/Shift Opera- 
tions, with XWR MSB and LSB 
Status, Simplifies I mplementing 
Iterative Multiplies and Divides 

• t 2 L/Low-Power-Schottky/MOS 
Compatible I/O 



'0400A/'0401A FUNCTIONAL BLOCK DIAGRAM 


The $BP0400A and SBP0401A Processor Elements combine a versatile register-file bit-slice architecture with the unique 
properties of bipolar Integrated Injection Logic (I^L) technology tC offer a new dimension in design freedopn beyond the 
conventional flexibilities of microprogrammable devices: user-programmabte speed X power performance. Operating from 
virtually any d-c power source, these expandable 4-bit processor elements can be power-up/powered -down with complete 
maintenance of data integrity to perform data manipulations over a speed X power range spanning 3 orders of user-attenuated 
injector-supply-current magnitude (see graph). 

TYPICAL MICROGYCLE TIME 


Particularly attractive for power conservative equipment 
operating in both commercial and military temperature 
environments, the 40-pin dual-injiine packaged SBP0400A, 
and SBP0401A, are capable of executing any 1 of 512 
microinstructions within a single 240 ns {'0400A) or 275ms 
('0401 A) static clock cycle. In addition to efficient device 
access provided through parallel DATA-IN, DATA-OUT, 
and CONTROL ports; direct access to program-cojunter 
control facilities coupled with a dedicated ADDRESS-OUT 
porf boosts system-level efficiency over multiplexed data/ 
address port devices by allowing a complete hnemory access 
to be accomplished within a single microcycle. 



INJECTOR SUPPLY CURRENT - mA 
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ABBREVIATIONS OF COMPANY NAMES 


AD Analog Devices 

AMD Advanced Micro Devices 

AMI American Microsystems, Inc. 

AMS Advanced Memory Systems (Intersil) 

Analogic Analogic Corp. 

Beckman Beckman Instruments, Helipot Division 

Burr-Brown Burr-Brown Research 

Cermetek Cermetek 

CMA. Consumer Microcircuits of America 

Collins Collins, Rockwell International 

Data Gen Data General 

Date! Datel Systems 

DDC Data Devices Corp. 

EA Electronic Arrays 

EMM/Semi EMM Semi, Div. of Electronic Memories & Magnetics 

Essex Essex International 

Exar Exar Integrated Systems 

Fairchild Fairchild Semiconductor Systems 

Ferranti ' Ferranti Electric 

Fujitsu Fujitsu 

Q| General Instrument 

Harris Harris Semiconductor 

Hitachi Hitachi America, Ltd. 

Hughes Hughes Aircraft, MOS Division 

Hybrid Sys Hybrid Systems 

IMI ^ International Microcircuits, Inc. 

intech Intech/Function Modules 

Intel Intel V 

Interdesign Interdesign 

Intersil Intersil 

IPI Integrated Photomatrix, Inc. 

ITT ITT Semiconductors 

LithfcSys Lithic Systems 

Litronix LItronix 

LSI Comp LSI Computer Systems 

Micro Comp Micro Components 

Micro Net Micro Networks 

Micropac Micropac Industries ^ 

Micro Power Micro Power Systems v 

Mitei Mitel Semiconductor 

Mitsubishi Mitsubishi International 

MMI Monolithic Memories, Inc. 


/ 


MOS MOS Technology 

Mostek Mostek \ 

Motorola Motorola Semiconductor 

National National Semiconductor 

NCR National Cash Register, MIcroelectroiiics Div. 

NEC NEC Microcomputers 

Nippon Nippon Electric Co. 

Nitron Nitron 

Nortec Nortec Electronics 

NPC Nucleonic Products Co. 

Panasonic Panasonic, Matsushita Electric Corp. 

Plessey Plessey Semiconductors 

PMC Power Monolithics Co. 

PMI Precision Monolithics, fnc. 

Ragen v Ragen Semiconductor 
Raytheon Raytheon Semiconductor 

RCA RCA Solid State Division 

Reticon Reticon 

Rockwell Rockwell, Microelectronic Div. 

Sanken Sanken Electric 

SGS SGS-ATES Semiconductor 

Siemens Siemens 

Signetics Signetics 

Siiicon G Silicon General 

Slliconix Siliconix 

SMC SMC Microsystems Corp. 

SMS Scientific Micro 

I Soiitron Solitron Devices 

Sprague Sprague Electric Company 

SSS Solid State Scientific 

SW Stewart- Warner Microcircuits 

Synertek Synertek 

Teiedyne C Teledyne Crystalonics 

Teledyne P Teledyne Phil brick 

Teledyne S Teledyne Semiconductor 

Telefunken AEG-Telefunken 

Tl Texas Instruments 

TMX TMX 

Toshiba Toshiba 

TRW TRW 

Western Western Digital ^ 1 

Zilog Zilog 
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The Alternate Source Directory is an industry wide 
cross reference of those devices which manufac- 
turers claim are pin-for-pin and functionai equiva- 
ients to IC’s made by other firms. It is a compilation 
of many individuai references and shows literally 
thousands of alternates that aren’t implied by their 
model numbers, especially in the linear and mem- 
ory areas. Uniike the usual alternate source guides 
this directory ieads you to many alternate sources 
for any particular device, not just one. it is the most 
comprehensive alternate source directory ever pub- 
lished and contains over 19,000 cross references. 


how to use 

the alternate source directory 


The second column of this Alternate Source Direc- 
tory shows devices which are replacements for 
those in the first column. Devices listed in BOLD 
FACE type have technical data in the Master Selec- 
tion Guide. This information begins on the page 
listed to^he right of the BOLD FACE part numbers. 
Products preceded by a ♦ have been discontinued 
by the manufacturer. This section does include 
devices not listed in the Master Selection Guide; 
e.g., discontinued items, consumer circuits, DTL 
and 54L devices. 

This list is compiled from manufacturers’ recom- 
mendations. Since there is a tendency for every 
company to only show itself as an alternate to the 
prominent manufacturers, and for the larger ones 
to ignore the little ones, not every device is refer- 
enced both ways to every other one. Therefore, if 
you are looking for alternates to a lesser known 
company’s device, take the replacements you find, 
especiaily if they are m&de by prominent companies 
and look them up to see if you can find any other 
sources. 


in order to maintain this list within some reason- 
able bounds, the jA and B suffixes indicating im- 
proved versions generally have been dropped. If 
this weren’t done, for example, every higher speed 
selection conjured up by a memory manufacturer 
would result in a device that could replace many 
equal pr slower competitors and this directory 
would become highly involved in slight performance 
variations. Moreover, improved performance is only 
important if your circuits take advantage of it. 

One of the difficulties with any cross reference is 
that devices meant to be alternates do not neces- 
sarily perform the same in all circuits. Thus, it will 
be necessary for you to check specifications, or 
even to check circuit performance before deciding 
which alternates are right for you. A major benefit 
of this list is that it gives you more alternatives to 
study. But if you don’t find what you need here, it 
may be possible to find additional alternates by 
locating the device in the Master Selection Guide. 
Particuarly for digital circuits, the other products 
grouped with it will normally offer similar or iden- 
tical performance. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Menufecturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
i Source 

Device 

tC Master 
Page 

Advanced Memory Systems 

AM25LS22 

Tl 

SN54LS322 

SN74LS322 


AM27S11 

Intel 

National 

362^1 

DM54$287 

695 

708 

LM111 

Motorola 

National 

MLM111 

LM111 






AM25LS23 

Tl 

SN54LS323 




DM74S287 

708 


Raytheon 

LM1 1 1 


AMS2650 

Intersil 

2650 




SN74LS323 



Tl 

SN54S287 

861 


RCA 

CA111 


AMS6002 

Intersil 

6002 


AM25LS251 

Raytheon 

25LS251 

334 



SN74S287 

861 


Signetics 

LM111 


AMS6003 

Intersil 

6003 


AM25LS253 Raytheon 

25LS253 

336 

AM2700 

Fairchild 

93421 



Silicon G 

SG1 11 


AMS7001 

Intersil 

7001 


AM25LS257 

National 

DM54LS257 



Intersil 

IM5523 



Teledyne S 

LM111 


AMS7003 

Intersil 

7003 




DM74LS257 



MMI 

6531 


LM118 

AD 

AD518 

574 

AMS7005 

Intersil 

7005 


AM25LS258 

National 

DM54LS258 



Signetics 

N82S16 



National 

LM118 


AMS7008 

Intersil 

7008 




DM74LS258 




82S06 



Raytheon 

LM118 


AMS7027 

Intersil 

7027 


AM25L02 

National 

DM2502 



Tl 

SN54S201 


LM201 

AD 

AD201 

575 

AI\^S7101 

Intersil 

7101 


AM25L03 

National 

DM2503 




SN74S200A 



Intersil 

LM201 


AMS7111 

Intersil 

7111 


AM25L04 

National 

DM2504 




SN74S201 



Motorola 

MLMiOl 


AMS7112 

Intersil 

7112 


AM2502 1 

National 

DM2502 


AM2701 

Fairchild " 

93411 



National 

LM201 


AMS7270 

Intersil 

7270 


AM2503 

National 

DM2503 



Intersil 

IM5533 



RCA 

CA201 


AMS7271 

Intersil 

7271 


AM2504 

National 

DM2504 



MMI 

6530 



Signetics 

LM201 


AMS72,80 

Intersil 

7280 


AM2505 ^ 

Raytheon 

RC2505 



Signetics 

82,S17 



Silicon G 

SG201 








RM5505 



Tl 

SN54S301 



Teledyne S 
Motorola 
Silicon G 

LM201 


Advanced Micro Devices 

AM26L02 

Signetics 

National 

2505 

DM8602 


♦AM2715 

SN74S300 

SN74S301 


LM202 

MLM210 

SG202 








DM9602 


Intefsil 

IM5523 


LM205 

Intersil 

LM205 


♦AM2071 

Signetics 

82S07 


AM26L123 

National 

DM54L123 • 


AM2802 

Synertek 

SY2802 



Motorola 

MLM205 


AM25LS07 

Tl . 

SN54LS378 




DM74L123 


AM2803 

Synertek 

SY2803 



Raytheon 

LM205 




SN74LS378 


AM26S02 

National 

DM8d02 

( 

AM2804 

Synertek 

SY2804 


1 

Silicon G 

SG205 


AM25LS08 

Tl 

SN54LS379 




DM9602 


AM2806 

Signetics 

2512 



Teledyn6 S 

LM205 




SN74LS379 


AM26S10 

Fairchild 

9640 


AM2807 

Signetics 

2524 , 


4M207 

Intersil 

LM207 


AM25LS09 

Tl 

SN54LS399 


AM26S1 1 

Fairchild 

9641 


AM2808 

Signetics 

2525 



Motorola 

MLM207 




SN74LS399 


AM2602 

National 

DM8602 


AM2809 

Signetics 

2521 



Raytheon 

LM207 


AMi25LS138 

National 

DM54LS138 




DM9602 


AM28T4 

Tl , : 

TMS3114 



RCA 

CA207 




DM74LS138 


AM26123 

National 

DM54123. 


AM2825 

Synertek 

SY5025 



Silicon G 

SG207 



Raytheon 

25LS138 

330 



DM74 123 


AM2826 

Synertek 

SY5026 


LM208 

AD 

AD208 

575 

AM25LS139 

National 

DM54LS139 



Tl 

SN54123 


AM2827 

Synertek 

SY2827 



Intersil 

LM208 




DM74LS139 

/ 



SN74123 


AM2833 

Signetics 

2533 



Motorola 

MLM208 



Raytheon 

25LS139 

332 

AM27LSOO 

Fairchild 

93421 



Synertek 

SY2833 



Raytheon ^ 

LM208 


AM25LS151 

National 

DM54LS151 



Nationet 

DM54S200 

704 


Tl 

TMS3133 



Silicon G 

SG208 




DM74LS151 




DM74S200 

704 

AM2901 

Motorola 

MC2901 


LM210 

Intersil 

LM210 



Raytheon 

25LS151 

334 


Tl ^ 

SN74LS200 



Raytheon 

AM2901 



Motorola 

MLM210 


AM25LS153 

National 

DM54LS153 


AM27LS01 

Fairchild 

93411 


AM2902 

Raytheon 

AM2902 



Silicon G 

SG210 




DM74LS153 



National 

OM54S206 

751 

AM2905 

Raytheon 

AM2905 


LM211 

Intersil 

LM21:1 



Raytheon 

25LS153 

336 



DM74S206 

751 

AM2906 

Raytheon 

AM2906 



Motorola 

MLM211 


AM25LS157 

National 

DM54LS157 


AM27LS10 

Fairchild 

93416 


AM2907 

Raytheon 

AM2907 



Raytheon 

LM211 



DM74LS157 



Harris 

HPROM1024 


AM2909 

Motorola ’ 

MC2909 



RCA 

CA211 



Raytheon 

25LS157 

338 


Intel 

3601 

695 


Raytheon 

AM2909 



Signetics 

LM211 


AM25LS158 

National 

bM54LS158 


AM27S02 

Fairchild 

93404 


AM2911 

Motorola j 

MC2911 



Silicon G 

SG211 




DM74LS158 



Intersil 

IM5501 


AM2915 

Motorola 

MC2915 



Teledyne S 

LM2,11 



Raytheon 

25LS158 

338 


MMI 

5560 


AM2916 

'Motorola 

MC29.16 


LM218 

AD 

AD518 

574 

AM25LS160 

National 

DM54iS160 




6560 


AM2917 

Motorola 

MC2917 



Raytheon ■ 

LM218 




DM74LS160 



National 

DM54S289 


AM2918 

Motorola 

MC2918 


LM301 

AD 

AD301 

575 


Raytheon 

2SLSieO 

341 



DM74S289 



Raytheon 

AM2918 



Intersil 

LM301 


AM25LS161 

National 

DM54LS161 



Tl 

SN54S289 


LM101 

AD 

AD101 

575 


Motorola 

MLM301 




DM74LS161 




SN74S289 



Intersil 

LM101 



Raytheon ; 

LM301 



Raytheon 

25LS161 

341 

AM27S03 

Fairchild 

93405 



, Motorola 

MLMIOI 



RCA 

CA301 


AM25LS162 

National 

DM54LS162 



MMI 

5561 



National 

LM101 



Signetics 

LM301 




DM741S162 




6561 



RCA 

CA101 



Silicon G 

SG301 



Raytheon 

25LS162 

341 


National 

OM54S189 

746 


Signetics 

LM101 



Teledyne S 

LM301 


AM25LS163 

National 

DM54LST63 




DM74S189 

746 


Silicon G 

SG101 


LM305 

Intersil 

IM305 




DM74LS163 




DM7599 

704 


Teledyne S 

LM101 V 



Motorola 

MLM305 



Raytheon 

25LS163 

341 



OM8599 

704 

LM105 

Intersil 

LM105' 



Raytheon , 

LM305 


AM25LS164 

National 

DM54LS164 



Tl 

SN54S189 



Motorola 

MLM105 



Silicon G 

SG305 




DM74LS164 




SN74S189 



National 

LM105 



Teledyne S 

LM305 


AM25LS170 

Raytheon 

25Lai70 


AM27S08 

Harris 

HM7602 

682 


Raytheon 

LM105 


LM307 

Intersil 

LM307 


AM25LS174 

National 

DM54LST74 



National 

OM7577 

702 


Silicon G 

SGI 05 



Motorola 

MLM3Q7 




DM74LS174 




OM8577 

702 


Teledyne S 

LM105 



Raytheon 

IM307 



Raytheon 

25LS174 

344 


Signetics 

82S23 


LM107 

Intersil 

.LM107 



RCA 

CA307 


AM25LS175 

National 

DM54LS175 



Tl 

SN54S188 

860 


Motorola 

MLM107 



Signetics 

LM307 ; 




DM74LS175 




$N74S188 

860 


National 

LM107 



Silicon G 

SG307 



Raytheon 

25LS175 

344 

AM27S09 

Harris 

HM7603 

682 


Raytheon 

LM107 


LM308 

AD 

AD308 

575 

AM25LS181 

National 

DM54181 



National 

DM7578 

702 


RCA 

CA107 



Intersil 

LM308 




DM741 81 




DM8578 

702 


Silicon G 

SG107 



Motorola 

MLM308 



Raytheon 

25LS181 

346 


Signetics 

82S123 


LM108 

AD 

AD108 

575 


Raytheon 

LM308 


AM25LS190 

National 

DM54LS190 



Tl 

SN54S288 



Intersil 

LM108 



Signetics 

LM308 




DM74LS190 




SN74S288 



Motorola 

MLM108 



Silicon G 

SG308 



Raytheon 

25LS190 

350 

AM27S10 

Harris 

HM7610 

682 


National 

LM108 


LM310 

Intersil > 

LM310 


AM25LS191 

National 

DM54LS191 



Intel 

M3601 



Raytheon 

LM108 



Motorola 

MLM310 




DM74LS191 




3601 

695 


Signetics 

LM108, 



Silicon G 

SG310 


AM25LS192 

Raytheon 

25LS192 

353 


National 

DM54S387 

708 


Silicon G 

SGI 08 


LM311 

Intersil 

iM311 


AM25LS193 

National 

DM54LS193 




DM74S387 

708 

LM110 

Intersil 

LM110 



Motorola 

MLM311 



DM74LS193 



Tl 

SN54S387 

861 


Motorola 

MLM110 



Raytheon 

LM3 1 1 



Raytheon 

25LS193 

353 



SN74S387 

861 


National 

LM110 



RCA 

CA311 


AM25LS194ARaytheon 

25LS194A 

355 

AM27S11 

Harris 

HM7611 

682 


Silicon G 

SG1 10 



Signetics 

LM311 


AM25LS195 Raytheon 

25LS195 

355 


Intel 

M3621 


LM111 

Intersil 

LM111 


1 

Silicon G 

SG311 



♦ Discontinued 

The manufacturers report their devices can be used as direct replacements. Performance details 
often differ, so compare the specifications considering your requirerhents. 
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1C MASTER 


Manufacturer 

1 Replacement 

1C Master 

Manufacturer 

1 Replacement 

1C Master 

Manufacturer 

1 Replacement 

1C Master 

Manufacturer 

1 Replacement 

1C Master 1 

Device 

1 Source 

Device 

Page 

Device 

1 Source 

Device 

Page 

Device 

1 Source 

Device 

Page 

Device 

(Source 

Device 

Page 

Advanced Micro Devices 


1402 

Signetics 

2502 


747 

Motorola 

MCI 747 


9308 

Raytheon 

RM9308 


(cont'd) 





Synertek 

SY1402 



PMI 

OP-04 



Tl 

SN29308 





1403 

National 

Nortec 

MM 1403 
1403 



Raytheon ^ 

SSS747 
RC747 , 


9309 

Fairchild 

SN39308 

9309 












LM311 

Teledyne S 

LM311 



Signetics 

2503 




RM7'47 



Tl - 

SN29309 


LM318 

AD 

AD518 

574 


Synertek 

SY1403 



RCA 

CA747 




SN39309 



Raytheon 

LM318 


1404 

National 

MM 1404 



Silicon 6 

SG747 


9310 

Fairchild 

9310 


NE555 

Motorola 

MCI 455 



Nortec 

1404 



Teledyne S 

747 



Raytheon 

RM9310 



National 

LM555 



Signetics 

2504 


748 

Intersil 

748 



Tl 

SN54160 



Silicon G 

SG555 



Synertek 

SY1404 



Motorola 

MCI 748 




SN74160 


SN54LS123 

Raytheon 

54LS123 


1488 

Exar 

XR1488 



Raytheon 

RC748 


9311 

Fairchild 

9311 


SN54LS138 

Raytheon 

54LS138 

254 


Motorola 

MCI 488 




RM748 



Raytheon 

RM9311 


SN54LS139 

Raytheon 

54LS139 

254 


National 

DS1488 



RCA 

CA748 



Tl 

SN54154 


SNS4LS151 

Raytheon 

54LS151 

256 


Raytheon 

RC1488 



Silicon G 

SG748 




SN74154 


SN54LS1S3 

Raytheon 

54LS153 

258 


Silicon G 

SGI 488 



Teledyne S 

748 


9312 

Fairchild 

9312 


SN54LS157 

Raytheon 

54LS157 

262 

1489 . 

Exar 

XR1489 


7552 

Mostek 

MK4102 



Raytheon 

RM9312 


SN54LS158 

Raytheon 

54LS158 

262 


National 

DS1489 


9050 

RCA 

MW4050 



Tl 

SN29312 


SN54LSl6b 

Raytheon 

54LS160 

264 


Raytheon 

RC1489 


9060 

AMS 

AMS7280 




SN39312 


SN54LS161 

Raytheon 

54LS161 

264 


Silicon G 

SGI 489 



Intersil 

7280 


9314 

Fairchild 

9314 


SN54LS162 

Raytheon 

S4LS162 

264 

1500 

Intersil 

AM 1500 



RCA 

MW4060 


9316 

Fairchild 

9316 


SN54LS163 

Raytheon 

54LS163 

264 

1501 

Intersil 

AM 1501 



Signetics 

2680 / 



Raytheon 

RM9316 


SN54LS170 

Raytheon 

54LS170 


1507 

Signetics 

2506 


9080 

Intel 

8080 



Tl 

SN54161 


SN54LS175 

Raytheon 

54LS17S 

275 

1660 


2517 



National 

DP8080A 

1033 



SN74161 


SN541S181 

Raytheon 

S4LS181 

277 

Intersil 

AMI 66039 



Tl 

TMS8080 

1097 

9318 

Fairchild 

9318 


SNS4LS190 

Raytheon 

54LS190 

283 

1702 

Mostek 

MK3702 


91L02 

National 

MM2102 

759 


Tl 

SN54148 


SN54L$191 

Raytheon 

54LS191 

283 

2101 

EA 

EA2101 



Signetics 

21L02 




SN74148 


SN54LS192 

Raytheon 

54LS192 

291 



EA2101 


9101 

AMS 

AMS71.01 


9321 

Fairchild 

9321 


SNS4LS193 

Raytheon 

54LS193 

291 


Intel 

2101 



Intersil 

7101 


9322 

Fairchild 

9322 


SN54LS194;A Raytheon 

541S194A 

299 


Intersil 

7101 



National 

MM2101 

756 


Raytheon 

RM9322 


SNS4LS1 98a Raytheon 

54LS195A 

302 


National 

MM2101 

756 


RCA 

MW4101 



Tl 

SN54157 


SN54LS251 

Raytheon 

54LS251 

309 


RCA 

MW4101 


9102 

Mostek 

MK4102 




SN74157 


SNS41.S253 

Raytheon 

54LS253 

312 


Synertek 

SY2101 



National 

MM2102 

759 

9324 

Fairchild 

9324 


SN54LS257 

Raytheon 

54LS257 

315 

2102 

Mostek 

MK4102 

i 


Signetics 

2402 


9328 

Fairchild 

9328 


SN54LS258 

Raytheon 

S4LS258 

315 


National 

MM2t02 

759 


Synertek 

SY2102 


9334 

Fairchild 

9334 


SN54LS670 

Raytheon 

54LS670 



Signetics 

2102 



Tl 

TMS4033 



Tl 

SN54259 


SN54S189 

Tl 

SN54S189 


2111 

EA 

EA2111 




TMS4034 




SN74259 


SN54181 

Fairchild 

9341 



Intel 

2111 


9111 

AMS 

AMS7111 


,9338 

Fairchild 

9338 



Raytheon 

54181 



Nftionai 

MM2111 

768 


Intersil 

7111 


9340 

Fairchild 

9340 



Tl 

SN54181 



Synertek 

SY2111 



National 

MM2111 

768 

9341 

Fairchild 

9341 



\ 

SN74181 


2112 

AMS 

AMS7112 



RCA 

MW4l'l1 



Raytheon 

RM9341 


SN54182 

Fairchild 

9342 



EA 

EA2112 


9112 

AMS 

AMS7112 



Tl 

SN54181 



Raytheon 

54182 



Intel 

2112 



Intersil 

7112 




SN74181 



Tl 

SN54182 



Intersil 

7112 



National 

MM2112 

771 

93415 

Intel 

2115 

683 



SN74182 



National 

MM21t2 

771 


RCA 

MW4112 



Tl 

SN54S314 


SN5489 

Intersil 

IM5501 



Synertek 

SY2112 


9208 

Mostek 

MK30000 




SN74S314 



MMt 

5560 


2401 

Synertek 

SY2401 


9214 

Mostek 

MK2600 


9342 

Fairchild 

9342 



Raytheon 

5489 


2702 

Synertek 

SY2102 


93LOO 

Fairchild 

93L00 



Raytheon 

RM9342 


SN74LS123 

Raytheon 

74LS123 


31L01 

MMI 

L5560 


93L01 

Fairchild 

93L01 



Tl 

SN54182 


SN74LS138 

Raytheon 

74LS138 

254 



L6560 


93L08 

Fairchild 

93L08 




SN74182 


SN74LS139 

Raytheon 

74LS139 

254 


Signetics 

N82S25 


93L09 

Fairchild 

93L09 


9360 

Fairchild 

9360 


SN74LS151 

Raytheon 

74LS151 

256 

31L0101 

Intersil 

tM5501 


93L10 

Fairchild 

93L10 



Raytheon 

RM9360 


SN74LS153 

Raytheon 

74I.S1S3 

74^18157 

258 


Signetics 

N8225 


93L11 

Fairchild 

93L11 


9366 

Fairchild 

9366 


SN74LS157 

Raytheon 

262 

3101 ' 

AMI 

SI 685 


93L12 

Fairchild 

93L12 



Raytheon 

RM9366 


$N74L$158 

Raytheon 

74LS158 

262 


Fairchild 

93403 


93L14 

Fairchild 

93L14 


9401 

Synertek 

SY2401 


SN74LS160 

Raytheon 

74LS160 

264 


Intersil 

IM5501 


93L16 

Fairchild 

93L16 


96L02 

Fairchild 

96L02 


SN74LS161 

Raytheon 

74LS161 

264 


Signetics 

82S25 


93L18 

Fairchild 

93L18 


9600 

Fairchild 

9600 


SN74LS162 

Raytheon 

74LS162 

264 


Tl 

SN7489 


93L21 

Fairchild 

93L21 


9601 

Fairchild 

9601 


SN74LS163 

Raytheon 

74LS163 

264 

3101A 

Signetics 

3101A 


93L22 

Fairchild 

93L22 



Raythepn 

RF9601 


SN74LS170 

Raytheon 

74LS170 



Tl 

SN54S289 


93L24 

Fairchild 

93L24 



TIv 

SN29601 


SN74LS175 

Raytheon 

74LS175 

275 



SN74S289 


93L28 

Fairchild 

93L28 


9602 

Fairchild 

9602 


SN741S181 

Raytheon 

74LS181 

277 

3114 

Tl 

TMS3114 


93L34 

Fairchild 

93L34 



Raytheon 

RF9602 


SN74LS190 

Raytheon 

74LS190 

283 

4102 

Mostek 

MK4102 


93L38 

Fairchild 

93L38 


9614 

Fairchild 

9614 


SN74LS191 

Raytheon 

74LS191 

283 

723 

Intersil 

723 


93L40 

Fairchild 

93L40 


9615 

Fairchild 

9615 


SN74LS192 

Raytheon 

74LS192 

291 


Motorola 

MCI 723 


93L41 

Fairchild 

93L41 


9616 

Fairchild 

9616 


SN74LS193 

Raytheon 

74LS193 

291 


Raytheon 

RC723 


93L60 

Fairchild 

93L60 




9616 


SN74LS194A Raytheon 

74LS194A 

299 



RM723 



National 

DM76L60 


9617 

Fairchild 

9617 


SN74LS195A Raytheon 

74LS195A 

302 


RCA 

CA723 




DM85L60 


9620 

Fairchild 

9620 


SN74LS251 

Raytheon 

74LS251 

309 


Silicon G 

SG723 


93L66 

Fairchild 

93L66 


9621 

Fairchild 

9621 


SM[74LS253 

Raytheon 

74LS253 

312 


Teledyne S 

723 



National 

DM75L63 



Raytheon 

RM9621 


SN741.S257 

Raytheon 

Raytheon 

Raytheon 

74LS2S7 

315 

725 

PMI 

SSS725 




DM85L63 

9300 

RM9300 






SN74LS258 

SN74LS670 

74LS258 

74LS670 

315 

733 

Motorola 
Silicon G 

MCI 733 
SG733 


9300 

Fairchild 

Raytheon 


American Microsystems, Inc. 

SN74S160 

Fairchild 

93S10 


741 

Intersil 

741 



Tl 

SN54195 






SN74.S161 

Fairchild 

93S16 



Motorola 

MCI 741 




SN74195 


'S1103 

Intel 

f103 


SSS7^5 

PMI 

SSS725 



PMI 

OP-02 


9301 

Fairchild 

9301 


S1413 

SSS 

SCL5430 


1002 

Mostek 

MK1002 




SSS741 



Tl 

SN29301 


S146 

Intel 

1103-146 


1101 

Intersil 

IM7501 



Raytheon 

RC741 




SN39301 



Signetics 

2146 




IM7511 




RM741 


9304 

Fairchild 

9304 


♦SI 670 

Motorola 

MC1 160 



Mostek 

MK4007 



RCA 

CA741 



Raytheon 

RM9304 


SI 757 

Gl . 

AY3-1014 


1402 

National 

MM 1402 



Silicon G 

SG741 


9306 

Fairchild 

9306 




AY3-1015 



Nortec 

1402 



Teledyne S 

741 


9308 

Fairchild 

9308 




AY5-1013 
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ALTERNATE SOURCE DIRECTORY 


Manufecturer 

Device 

1 Replacement 
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IC Master 
Device Page 

Manu^urer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

Replacement 

Source 

IC Master 
Device Page 

FairfthilH Siimmondiintor 


MA78L12 

Signetics 

MA78L12 

mA79M15 

Tl 

mA79M15 


F4016 

SSS 

SCL4016 

(cont'd) 


- 



Tl 

mA78L12 

M79M20 

Tl 

mA79M20 


F40160 

Harris 

HD54C160 




mA78L15 

Motorola 

MC78L15 

#iA79M24 

Tl 

/iA79M24 




HD74C160 






Signetics 

mA78L15 

/tA7905 

Motorola 

MC7905 



National 

MM54C160 

mA732 

Sprague 

ULN-2120 



Tl 

mA78L15 


Silicon G 

SGI 20-5 




MM74C160 

/iA733 

AMD 

733 


#iA78L26 

Motorola 

MC78L02 


Tl 

mA7905 



SSS 

SCL4160 


Motorola 

MCI 733 




MC78L02 

mA7906 

Motorola 

MC7906 , 



Teledyne S 

MM74C160 


National 

LM733 



Signetics 

/tA78L26 


Tl 

mA7906 



Tl 

TP4360 , , 


Raytheon 

RC733 



Tl 

mA78L02 

mA7908 

Motorola 

MC7908 


F40161 

Harris 

HD54C161 ' 



RM733 


MA78L62 

Signetics 

mA78L06 


Tl 

mA7908 




HD74C161 


Signetics 

M733 



Tl 

M78L06 

mA7912 

Motorola 

MC7912 



National 

MM54C161 


Silicon G 

SG733 


mA78M05 

Motorola 

MC78M05 


Silicon G 

SGI 20-1 2 


/ 


MM74C161 


Tl 

#tA733 



Signetics 

/iA78M05 


Tl . 

mA7912 



SSS 

SCL4161 

mA734 

Intersil 

734 



Silicon G 

SG7805 

mA7915 

Motorola 

MC7915 



Teledyne S 

MM74C161 

M739 

SGS 

TBA231 



Tl 

mA78M05 


Silicon G 

SG120-15 



Tl 

TP4361 

mA740 

Intersil 

LH0042 


mA78M06 

Motorola 

MC78M06 


Tl 

M7915 

■ i 

F40162 

Harris 

HD54C162 



740 



Signetics 

M78M06_ 

mA7918 

Motorola 

1VIC7918 


^ - 


HD74C162 


Signetics 

mA740 



Silicon G 

SG7806 


Tl 

#tA7818 



National 

MM54C162 

/iA741 

AMD 

741 


mA78M08 

Motorola 

MC78M08 

mA7924 

Motorola 

MC7924 




MM74C162 


Intersil 

741 ' 



Signetics 

,mA78M08 , 


Tl 

mA7924 



SSS 

SCL4T62 


Motorola 

MC174T 



Tl 

mA78M08 

a»A795 

Motorola 

MC1495 



tl 

TP4362 


National 

LM741 


M78M12 

Motorola 

MC78M12 



MCI 595 


F40163 

Harris 

HD54C163 


PMI 

OP-02 



Signetics , 

mA78M12 

mA796 

Motorola 

MC1496 




HD74C163 



PM741 



Silicon G 

SG7812 



MCI 596 



National 

MM54C163 



SSS741 



Tl 

mA78M12 



MCI 596 




MM74C163 


Raytheon 

RC741 


/XA78M15 

Motorola 

MC78M15 


Signetics 

MCI 496 



SSS 

SCL4163 



RM741 



Signetics 

mA78M15 


Silicon G 

SGI 496 



Teledyne S 

MM74C163 - 


RCA 

CA741 



Silicon G 

SG7815 



SG1596 



Tl 

TP4363 


Signetics 

M741 



Tl 

mA78M15 

FM4027 

Mostek 

MK4027 


F4017 

Harris 

HD4017 


Silicon G 

SG741 


mA78M20 

Tl 

MA78M2d 

FQ3724 

RCA ‘ 

CA3724 



Mational 

CD4017 


Teledyne S 

741 


M78M24 

Motorola 

MC78M24 

FQ3725 

RCA 

CA3725 



RCA 

CD4017 


Tl 

mA741 ' 



Signetics 

mA78M24 

f 101 44 

Signetics 

10T44 



SSS 

SCL4017 

mA742 

Exar 

XR742 



Silicon G 

SG7824 

FI 0405 

Tl 

SN10147 


F40174 

Harris 

HD54C174 

#iA746 

National 

LM746 



Tl 

M78M24 

FI 04 10 

Tl 

SN10144 




HD74C174 


RCA 

CA3072 


mA780 

Sprague 

ULN-2124 

F10415 

Signetics 

10146 



National ' 

MM54C174 


Sprague 

ULN-2114 


mA7805 

Motorola 

MC7805 

F4001 

Harris 

HD4001 




MM74C174 

mA747 

AMD 

747 



National 

LM340-5 


National 

CD4001 


F40175 

Harris 

HD64C175, 


Motorola 

MCI 747 



Signetics 

mA7805 


RCA 

CD4001 




HD74C175 


National 

LM747 



Silicon G 

SG7805 


SSS 

SCL 4 OOI 



National . 

MM54C175 


PMI 

OP-04 



Tl 

mA7805 

F4002 

National 

CD4002 . 




MM74C175 



PM 74 7 


mA7806 

Motorola 

MC7806 


RCA 

CP4002 


F 4 OI 8 

Harris 

HD4018 



SSS747 



National 

LM340-6 


SSS 

SCL4002 



RCA 

CD4018 


Raytheon 

RC747. 



Signetics 

M7806 

F4006 

Harris 

HD4006 



SSS 

SCL4018 



RM747 



Silicon G 

SG7806 


RCA 

CD4006 


F4019 

Harris 

HD4019 


RCA 

CA747 



Tl 

mA7806 


SSS 

SCL4006 



National 

CD4019 


Signetics 

/iA747 




mA7^06 

F4007 

Harris 

HD4007' 



RCA 

CD4019 


Silicon G 

SG747 


mA7808 

Motorola 

MC7808 


RCA 

CD4007 



SSS 

SCL4019 


Teledyne S 

747 



National 

LM340-8 


SSS 

SCL4007 


F40192 

Harris 

HD54C192 


Tl 

^mA747 



Signetics 

mA7808 

F4008 

Harris 

H04008 




HD74C192 

M748 

AMD 

748 



Silicon G - 

SG7808 


RCA 

CD4008 



National 

CD40192 


Intersil 

748 



Tl 

mA7808 


SSS 

SCL4008 




MM54C192 


Motorola 

MCI 748 . 


M781 

Sprague 

ULN-2127 

F40083 

RCA 

CD4008 




MM74C192 


National 

LM101 


/iA7812 

Motorola 

MC7812 

F40085 

Harris 

HD74C85 



RCA 

CD40192 



LM201 



National 

LM340-12 


National 

iyiM74C85 



Teledyne S 

MM74C192 



LM748 



Signetics 

mA7812 


RCA 

CD4063 


F40193 

Harris 

HD54Ci93 


Raytheon 

RC748 



Silicon 6 

SG7812 

F40089 

National 

MM74C89 

805 



HD74C193 



RM748 

9 


Tl 

M7812 

F40097 

Harris 

HD80C97 



National 

CD40193 


RCA 

CA748 


mA7815 

Motorola 

MC78157 


National 

MM80C97 




MM54C193' 


Signetics 

mA748 



National 

LM340-15 

F40098 

National 

MM80C98 




MM74C193 


Silicon G 

SG748 



Signetics 

mA7815 

F401.1 

Harris 

HD4011 



RCA 

CD40193 


Teledyne S 

748 



Silicon G 

SG7815 


National 

CD4011 

) 


Teledyne'S 

MM74C193 


Tl 

mA748 . 



Tl 

#iA7815 


RCA 

Cb401i; 


F40ia4 

RCA 

CD40194 

mA753 

Sprague 

ULN-2209 




mA7815 


SSS 

SCL4011 


F40195 

National 

MM74CT95 

mA754 

National 

IM1596 


mA7818 

Motorola 

MC7818 

F4012 

Harris 

HD4012 


F4020 

Harris 

HD4020 

mA758 

Exar 

XR1800 



National 

LM340-18 


National, 

CD4012 



National 

CD4020 


RCA 

CA7^8 



Signetics 

mA7818 


RCA 

CD4012 



RCA 

CD4020 


Signetics 

M758 



Silicon G 

SG7818 


SSS 

SCL4012 



SSS 

SCL4020 


Sprague 

ULN-2244 



Tl 

^7818 

F4013 

Harris 

HD4G13 


F4021 

Harris 

HD4021 

M760 

National 

LM?60 




mA7818 


National 

CD4013 



National 

CD4021 

#iA763 

National 

LM1496 


mA7824 

Motorola 

MC7824 


RCA 

CD4013 



RCA 

CD4021 

mA767 

Sprague 

ULN-2128 



National 

LM340-24 


SSS 

SCL4013 



SSS 

SCL4q21 

mA7)6 

Silicon G 

SG3250 



Signetics 

mA7824 

F4014 

Harris 

HD4014 


F4022 

Harris 

HD4022 

mA777 

Intersil 

777 



Silicon G 

SG7824 


National 

CD4014 



RCA 

CD4022 


Silicon G 

SG777 



Tl ^ 

M7824 


RCA 

CD4014 



SSS 

SCL4022 


Tl 

mA777 




mA7824 


SSS 

SCL4014 


F4023 

Harris 

HD4023 

mA78L05 

Motorpfa . 

MC78L05 


mA786 

SGS 

TAA630 

F4015. : , 4 , 

Harris 

HD4015 



National 

CD4023 


Signetics 

M78L05 


mA7885 

Tl 

mA7885 


National 

CD4015 



RCA _ 

CD4023 


Tl 

MA78L05 


mA79M05 

Tl 

mA79M05 


RCA 

CD4015 



SSS 

SCL4023 . 

mA78L08 

Motorola 

MC78L08 


mA79M06 

Tl 

M79M06 


SSS 

SCL4015 


F4024 

Harris 

HD402,4 


Tl 

MA78L08 


mA79M08 

Tl 

M79M08 

F4016 

National 

CD4016 



National 

CD4024 

M78L12 

Motorola 

MC78L12 

\ 

mA79M12 

Tl 

mA79M12 


RCA 

CD4016 



RCA 

CD4024 


♦ Discontinued 

The manufacturers report their devices ban be used as direct re|:i)acements. Performance details 
often differ, so compare the specifications considering your requirements. 
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1 Replacement 
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iRepfaeement 

1C Ma^r 

Manufacturer 

1 Replacement 

1C Master 
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1 Replacement 

iC Master 1 

Device 

1 Source 

Oevioe 

©ovifie 

ISptpoe 

Devioe 

Page 

Device 

I Source 

Device 

Page 

Device 

1 Source 

Device 

Page 

Fsirchild SMtiGondirater 

R4d73 

RCA 

C04073 

SCL4073 


1808 

SW 

SW1808 

SW1908 


54H00 

Raytheon 

Signetics 

54H00 

64HOO 





F4075 

RCA 

CD4075 

■> 


Tl 

SN151808 



Tl 

SN54H00 

MC54H01 






SSS 

OUL4U/0 




oN lOiyUo 



Motorola 


F4024 

SSS 

SCL4024 

F4076 

RCA 

CD4076 


1810 

SW 

SW1810 



Raytheon 

54H01 


F4025 

Harris 

HD4025 


SSS 

Sa4076 




SW1910 



Signetics 

54H01 



National 

CD4025 

F4077 

RCA 

CD4077 

, 


Tl 

SN151810 



Tl 

SN54H01 



RCA 

CD4025 


S^S 

SCL4077 




SN151910 


54H04 

Motorola 

MC64H04 



SSS 

SCL4025 

F4078 


CD4078 


1812 

SW 

SW1812 



Raytheon 

54H04 


F4027 

Harris 

HD4027 



SCL4078 




SW1912 



Signetics 

54H04 



National 

CD4027 

F4(^l 

Harris 

HD4081 



Tl 

SN151812 



Tl 

SN54H04 



RCA 

CD4027 


RCA 

CD4081 - 



I 

SN151912 


54H05 

Motorola 

MC54H05. 



SSS 

SCL4027 


SSS 

SCL4081 


1814 

SW 

SW1814 



Raytheon 

54H05 


F4028 

Harris 

HD4028 

F4082 

RCA 

CD4082 




SW1914 



Signetics 

54H05 



RCA 

CD4028 


SSS 

SCL4082 


2102 

Mostek 

MK4102 



Tl' 

SN54H05 



SSS 

SCL4028 

F40tS 

RCA 

CD4085 



Signetics 

21F02 


54H08 

Motorola 

Me54H08 


F4029 

Harris 

HD4029 

F4086 

I^A 

CD4086 




2102 


54H10 

Motorola 

MC54H10 



National 

CP4029 

F4097 

RCA 

CD4097 


2136 

Motorola 

MCI 356 



Raytheon 

54H10 



RCA 

CD4029 

F4099 

RCA 

CD4099 



Sprague 

ULN.2136 



Signetics 

54H10 



SSS 

SCL4029 

F4104 

^RCA 

CD40104 


3064 

Motorola 

MCI 364 



Tl 

SN54H10 


F4030 

Harris 

H04030 

F4.51Q 

Harris 

HD14510 



Sprague 

ULN-2264 


54H101 

Motorola 

MC54H101 



National 

CD403G 


RCA 

CD4510 


3065 

Motorola 

MCI 358. 



Tl 

SN54H101 



RCA 

CD4030 


SSS 

SCL4510 



Sprague 

ULN-2165 


54H102 

Motorola 

MC54H102 




CD4070 

F4511 

RCA 

CD4511 


3075 

Motorola 

MC1375 



Tl 

SN54H102 



SSS 

SCL4030 


SSS 

SCL4511 



Sprague ' 

ULN-2129 


54H108 

Motorola 

MC54H108 


F4035 

Harris 

HD4035 

F4S12 

Harris 

HD14512 


3257 

Gl 

R05-2240S 



Tl 

SN54H108 



National 

CD4035 


SSS 

SCL4512 



Mostek 

MK3202 


. 54H1 1 

Motorola 

MC54H11 



RCA 

CD4035 

F4514 

RCA 

CD4514 


3260 

AMI 

$8564 

634 


Raytheon 

54H11 



SSS 

SCL4035 


SSS 

SCL4514 


3329 

AMI 

SI 685 



Tl 

SN64H1 1 


F4040 

Harris 

HD4040 

F4515 

RCA 

CD4515 


3330 

AMI 

S1685 


54H20 

Motorola 

MC54H20 



National 

CD4040 


SSS 

SCU515 


3331 

AMI 

SI 685 



Raytheon 

54H20 



RCA 

CD4040 

F4516 

Harris 

H014516 


3337 

AMI 

SI 685 



Signetics 

54H20 



SSS 

SCL4040 


RCA 

CD4516 


3341 

AMD 

3341 



Tl 

SN64H20 


F4041 

RCA 

CD4041 


SSS 

SC.L4516 


3342 

Tl 

TMS3121 


54H21 

Motorola 

MC54H21 



SSS 

SqL4041 

F4518 

Harris 

H014518 


3343 

AMI 

S2181 



Tl 

SN54H21 


F4042 

Harris 

HD4042 


RCA 

CD4518 



Signetics 

2521 


54H22 

Motorola 

MC54H22 



National 

CD4042 


SSS 

SCL4518 


3344 

AMI 

S2181 



Raytheon 

54H22 



RCA 

CD4042 

F4519 

Harris 

HD14519 



Signetics 

2522 



Tl 

SN54H22 



SSS 

SCL4042 

F4520 

Harris 

HD14520 


3347 

AMI 

S2182 


54H30 

Motorola 

MC54H30 


F4043 

Harris 

HD4043 


RCA 

CD4520 



Intersil 

IM7780 



Signetics 

54H30 



RCA 

CD4043 


SSS 

SCL4520 



Signetics 

2532 



Tl 

SN54H30 



SSS 

SCL4043 

F4527 

RCA 

CD4527 



Tl 

TMS3120 


54H40 

Motorola 

MC54H40 


F4044 

Harris 

HD4044 


SSS 

SCL4527 


3348 

Tl 

TMS3112 



Raytheon 

54H40 



RCA 

CD4044 

F4528 

RCA 

CD4098 


3349 

Signetics 

2518 



Signetics 

54H40 



SSS 

^CL4044 


SSS 

SCL4528 



Tl 

TMS3122 



Tl 

SN54H40 


F4046 

RCA 

CD4046 

F4532 

RCA 

CD4532 


3355 

Synertek 

SY2833 


54H50 

Motorola 

MC54H50 



SSS 

SCL4046 

F4555 

RCA 

CD4555 



Tl 

TMS3133 



Tl 

SN54H50 


F4049 

Harris 

HD4049 


SSS 

SCL4555 


34XXX 

Fairchild 

F4XXX 


54H51 

Motorola 

MC54H51 



National 

CD4049 

F4556 

RCA 

C04556 


3501 

AMI 

S8457 



Tl 

SN54H51 



RCA 

CD4049 


SSS 

SCL4556 



Collins 

CRC3501 


54H52 

Motorola 

MC54H52 



SSS 

SCL4049 

F4581 

RCA 

CD40181 



National 

MM3501 



Tl 

SN54H52 


F4050 

Harris 

HD4050 


SSS 

SCL4581 


3507 

AMI 

S8773 


54H53 

Motorola 

MC54H53 



National 

CD4050 

F4582 

RCA 

CD40182 


3512 

AMI 

S8773 



Tl 

SN54H53 



RCA 

CD4050 


SSS 

SCL4582 


3513 

AMI 

S8773 


54H54 

Motorola 

MC54H54 



SSS 

SCL4050 

F4585 

RCA 

CD4063 


3514 

AMI 

$3514 

650 


Tl 

SN54H54 


F4051 

Harris 

HD4051 


SSS 

SCL4585 




S8772 


54H55 

Motorola 

MC54H55 



RCA 

CD4051 

F4703 

RCA 

CD40105 



Mostek 

MK2600 



Tl 

SN54H55 



SSS 

SCU051 

F4710 

RCA 

CD4036 



National 

MM4233 


54H60 

Motorola 

MC54H60 


F4052 

Harris 

HD4052 



CD4039 




MM5233 



Tl 

SN54H60 



RCA 

CD4052 

F4720 

RCA 

CD40061 


3533 

Signetics 

2533 


54H61 

Motorola 

MC54H61 



SSS 

SCL4052 



CD4061 


3534 

AMI 

S2103 



Tl 

SN54H61 


F4053 

RCA 

CD4053 

F4731 

RCA 

CD4031 


3539 

EMM/Semi 

3539 


54H62 

Motorola 

MC54H62 



SSS 

SCL4053 

SH013 

Intersil 

IM5013 


3580 

AMI 

S8773 



Tl 

SN54H62 


F4066 

Harris 

HD4066 , 

SH3002 

Siliconix 

SI3002 


3705 

Siliconix 

SI3705 


54H71 

Motorola 

MC54H71 



National 

CD4066 

1103 

AM 

S1103A 

634 

3730 

AMI 

$1757 

400 


Tl 

SN54H71 V 



RCA 

CD4066 

1800 

SW 

SW1800 



Gl 

AY5-1013 


54H72 

Motorola 

MC54H72 



SSS 

SCL4066 



SW1900 


3731 

AMI 

$1757 

400 


Tl 

SN54H72 


F4067 

RCA 

CD4067 


Tl 

SN151800 


3817 

AMI 

S1998 


54H73 

Motorola 

MC54H73 


F4068 

RCA 

CD4068 



SN1 51900 


3850 

Mostek 

3850 



Signetics 

54H73 



SSS 

SCL4068 

1802 

SW 

SW1802 


3851 

Mostek 

3851 



Tl 

SN54H73 


F4069 

Harris 

HD4069 


SW1902 


3852 

Mostek 

3852 . 


54H74 

Motorola 

MC54H74 



RCA 

CD4069 


Tl 

SN151802 


3853 

Mostek 

3853 



Raytheon 

54H74 



SSS 

SCL4069 



SN151902 


3854 

Mostek 

3854 



Tl 

SN54H74 


F4070 

Harris 

HD4070 

1805 

Ti 

SN151805 


3861 

Mostek 

MK3861 


54H76 

Signetics 

54H76 



National 

CD4070 1 



SN151905 


4096 

EA 

EA4096 



Tl 

SN54H76 



RCA 

CD4070 

1805 

SW 

SW1805 



EMM/Semi 

R03-4096 


54LS00 

Raytheon 

54L$00 

210 


SSS 

SCL4070 



SW1906 



Gl 

R03*4096 


54LS02 

Raytheon 

54L$02 

214 

F4071 

RCA 

CD4071 1 


Tl 

SN151806 



Intersil 

7005 


54L$03 

Raytheon 

54L$03 

212 


SSS 

SCL4071 



SN151906 



Mostek 

MK4096 


54LS05 

Raytheon 

54L$05 

212 

F4072 

RCA 

CD4072 i 

1807 

tl 

SN151807 



Rockwell 

1604 


54L$08 

Raytheon 

54L$08 

215 


SSS 

SCL4072 1 



SN151907 


54H00 

Motorola 

MC54H00 


54LS09 

Raytheon 

54L.$09 

217 


♦ Discontinued 


1112 


Bold face device numbers indicate manufacturers' data is provided in the 1C Master on the pages noted. 


1C MASTER 1977 












ALTERNATE SOURCE DIRECTORY 



Manufacturer 

Device 

1 Replacement 

1 Source 

Device 

AD201 

Silicon G 

SG201 


Teledyne S 

LM201 

AD208 

AMD 

LM208 


Fairchild 

mA208 


tC Master Manufacturer Replacement 

Page Device I Source Device 


National 

Raytheon 

RCA 

Silicon G 
National 
Raytheon 
RCA 

Signetics 

Silicon G 

Teledyne S 

AMD 

Fairchild 

Motorola 

National 

Raytheon 

RCA 

Signetics 

Silicon G 

Teledyne S 

AMD 

Fairchild 

Motorola 

National 

Raytheon 

Signetics 

Silicon G 

Motorola 

National 

Raytheon 

RCA 

Signetics 

Silicon G 

Teledyne S 

National 

Teledyne S 

National 

Datel 

Harris 

Datel 

Harris 

National 

National 

Datel 

Motorola 

Date! , 
Harris 

Motorola 

National 

Raytheon 

Signetics 

Silicon G 

Teledyne S 

Motorola 

National 

Raytheon 

Signetics 

Silicon G 

Teledyne S, 

AMD 

Fairchild 

Motorola 

National 

PMI 

Raytheon 

RCA 

Signetics 

Teledyne S 

RCA 

Siliconix 

Harris 

RCA 

Siliconix 

Harris 

RCA 

Siliconix 


LM208 
LM208 
CA208 
SG208 
LM211 
'LM211 
CA211 
LM211 
SG211 
LM211 
LM301 . 
mA 301 
MLM301 
LM30r 
LM301 
^A301 
LM301 
SG301 
LM301 
LM308 
mA 308 
MLM308 
LM308 
LM308 
LM308 
SG308 
MLM311 
LM311 
LM311 
CA311 
LM311 
SG3ir 
LM31 1 
LH0042 
2740 
LH0022 
AM-462 
HA-2620 
AM-452 
HA-2520 
LH0042 
LH0022 
DAC-IC8B ' 
MCI 408 
MC1508 
SHM-IC-1 
HA-2425 
MCI 7 10 
LM710 
RM710 
mA710 
SG710 

710 

MC1711 
LM711 
RM71 1 
MA7n 
SG711 

711 
741 
mA741 
MCI 741 
LM741 
SSS741 
RM741 

, CA741 
’mA741 
741 

C04052 

DG607 

HI506 

CD4067 

DG506 

HI507 

CD4097 

DG200 


877-80 

Datel 

DAC-HZ12B 



Micro Net 

DAC85 


. 877-85 

Datel 

DAC-HZ12B 



Micro Net 

DAC85 


Burr-Brown Research 

ADC80 

Micro Net 

ADC80 


ADC85 

Datel , 

ADC-HZ12 



Micro Net 

ADC85 


DAC12 

AD 

DAC12 


DAC80 

Beckman 

877-80 



Datel 

DAC-HZ12B 



Micro Net 

DAC80 


DAC85 

Beckman 

877-85 



Datel 

DAC-HZ12B 



Micro Net 

DAC85 


MPC16S 

Datel 

MX- 1,606 



Harris 

HiS06A 

432 

MPC4D 

Datel 

MXD-409 



Harris 

HiS09A 

432 

MPC8D 

Datel ^ 

MXD-807 



Harris 

HI507A 

432 

MPC8S 

Datel 

MX-808 , 



Harris 

HIS08A 

432 

SHC25 

National 

LH0023 


3500 

AD 

AD3500 

- 

3503 

AD 

ADS40 

574 


Intersil 

ICL3503 


3505 

Datel 

AM-450 



Harris 

HA-2505 

580 

3506 

Datel 

AM-460 



Harris 

HA-2605 

580 

3507 

AO 

AD509 

574 


Datel 

AM-452 



Harris 

HA-2525 

580 

3508 

AD 

AD507 

574 


Datel 

AM-462 



Harris 

HA-2625 

580 

♦3524 

Intersil 

ICL3524 


3542 

AD 

AD3542 


4201 

AD 

AO530 

576 

4205 

AD 

AD532 

576 

4213 

AD 

A0532 

576 

4550 1 

Intersil 

ICL4550 


Datel Systems 

AD(:-EK10B 

Teledyne S 

8701 


ADfc-EK12B 

Teledyne S 

8702 


ADC-EK8B 

Teledyne S 

8700 


ADC-HZ12B 

Burr- Brown 

ADC80 . 
ADC85 ' 



Micro Net 

ADC80 

ADC85 


AM-405 ^ 

Harris 

HA-2055 . 


AM-406 

Harris 

HA-2065 


AM-450 

Burr- Brown 

3505 



Harris 

HA-2505 

580 

AM-452 

^D 

A0509 

574 


Burr- Brown 

35,07 



Harris 

HA-2525 

580 


Teledyne P 

TP1322 


AM -4 60 

Burr-Brown 

3506 



Harris 

HA-2605 

580 

AM-462 

AD 

AD507 

574 


Burr- Brown 

3508 



Harris 

HA-2625 

580 


Teledyne P 

TP1321 


AM-464 

Harris 

HA-2645 

580 

AM-490-2 

Harris 

HA-2905 

580 

AM-500 

Teledyne P 

TP 1430 . 


DAC-HZ126 

Beckman 

877-80 ' 



Burr-Brown 

DAC80 



Micro Net 

DAC80 


DAC-HZ12BM Beckman 

87^85 



1C Master Manufacturer I Replacement 

Page Device I Source Device 


DAC-HZ1 2BM Burr-Brown DAC85 

Micro Net DAC85 

MX-1606 Harris HI506A 

MX-808 Harris HI508A 

MXD-409 Harris HI509A 

MXD-807 Harris HI507A 

SHM-iC-1 AD A0583 

Harris HA-2425 

Teledyne P TP4856 


Electronic Arrays 


EA1009 

♦EA1012 

EA1206 

EA12065 

EA12105 

EA1212 

EA1400 


MK4102 

TMS4035 


EA4000 

AMI 

S8771 


Gl 

R03-5120 

EA4004 

AMI 

S8771 

EA4015 

AMI 

S8771 

EA4016 

AMI 

S8771 

EA4096 

EMM/Semi 

R03-4096 


Fairchild 

4096 


Gl 

R03-4096 


Mostek 

MK4096 


Rockwell 

1604 

EA4800 

Tl 

TMS4800 

EA4900 

Mostek 

MK28000 


Tl , 

TMS4800 



Exar Integrated Systems 


Motorola 

National 

National 

Raytheon 

Raytheon 

Fairchild 

Intersil 

Teledyne S 

Raytheon 

Motorola 

Raytheon 

Raytheon 

Raytheon 


XR4152 Raytheon 


MC1310 

LM1310 

LM1800 

XR2207 

XR2211 

7240 

8240 

D555 

XR2567 

MC3503 

RM3503 586 


♦ Discontinued 
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1C MASTER 


Manufacturer 

Device 

1 Replacement 
1 Source 

1C Master 
Device Page 

Manufacturer 

Devk» 

1 Repiacement 
1 Source 

Device 

1C Master 
Page 

ManufMrturer 

Device 

1 Repiacement 
1 Source 

1C Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

1C Master 
Device Page 

Exar integrated Systems 


#*A110 

#iA111 

Silicon G 
AMD 

SG1 10 
LMIII 


mA210 

Motorola 
Silicon G 

MLM210 

SG210 

mA311 

Signetics 
Silicori G 

LM311 

SG311 







Intersil 

LM111 

LM111 


M211 

Intersil 

National 

LM211 

LM211 


Teledyne S 

Tl 

LM311 

LM311 












XR4152 

Raytheon 

RM4152 



RCA 

CA111 



Raytheon 

LM211 

/iA339 

AMD 

LM339 




RV4152 



Signetics 

LM111 



RCA 

CA211 


RCA 

CA339 


XR415e 

Raytheon 

RC4156 

592 


Silicon G 

SG1 11 



Signetics 

LM211 


Silicon G 

SG339 




RM4156 

592 


Teledyne S 

LM111 



Silicon G 

SG211 


Tl 

LM399 




RV4156 



Tl 

LM111 



Teledyne S 

LM211 

mA3401 

Motorola 

MC3401 


XR4194 

Raytheon 

RC4194 

594 

mA139 

AMD 

LM139 



Tl 

LM211 


RCA 

CA3401 


XR4212 

Harris 

HA-4741 

580 


RCA 

CA139 ■ 


;iA301 

AMD 

LM301 

mA3403 

Motorola 

MC3403 


XR4558 

Motorola 

MC4558 



Silicon G 

SGI 39 



Intersil 

LM301 



MC3403 



Raytheon 

RC4558 



Tl 

LM139 



Motorola 

MLM301 


Raytheon 

RC3403 

586 

XR555 

Lithic Sys 

LS555 


MA139t 

Motorola 

MCI 391 



National 

LM301 

mA3503 

Motorola 

MC3503 



Motorola 

MC1455 


mA1394 

Motorola 

MCI 394 



Raytheon 

LM301 



MC3603 


XR556 

Motorola 

MC3456 


#iA1458 

AMD 

1458 



RCA . 

CA301 


Raytheon 

RM3503 

586 


Raytheon 

RC556 



Herris 

HA-2655 

560 


Signetics 

LM301 

mA376 

Teiedyne S 

LM376 



Teledyne S 

556 



Motorola 

MCI 458 



Silicon G 

SG301 


Tl 

LM376 


XR742 

Fairchild 

pklAl 



National 

IM1458 



Teledyne S 

LM301 

mA4136 

Raytheon 

RC4136 

588 







RC1458 



Tl 

LM301 


Tl 

RC4136 


Fairchild Semiconductor 


RCA 

Signetics 

CA1458 
MCI 458 


mA3018 

mA302 

Lithic Sys 
AMD 

LA30T8 

LM302 

mA555 

Mdtorola 

Raytheon 

MCI 455 
RC555 







Silicon G 

SGI 458 



Intersil 

LM302 


Signetics 

NE555 


mAF355 

Motorola 

LF355 



Teledyne S 

1458 



Motorola 

MLM310 


Silicon G 

SG555 


mAF356 

Motorola 

LF356 



Tl 

MCI 458 



Silicons 

SG302 


Tl 

NE555 


mAF357 

Motorola 

LF357 


aiA1558 

AMD 

1558 


mA3026 

Lithic Sys 

LA3026 

#iA556 

Motorola 

MC3456 


mA101 

AMD 

LM101 



Harris 

HA-2650 

581 

#iA304 

Motorola 

MLM304 


Raytheon 

RC556 



Intersil 

LM101 



Motorola 

MCI 558 



National 

LM304 


Signetics 

NE556 



.Motorola 

MLM101 



National 

LM1558 



Raytheon 

LM304 


Silicon G 

SG556 



National 

LM101 



Raytheon 

RM1558 



Silicon G 

SG304 


Tl 

NE556 



RCA 

CA101 



Signetics 

MCI 558 



Teledyne S 

LM304 

mA702 

Motorola 

MC1712 



Signetics 

LM101 



Silicon G 

SGI 558 



Tl 

LM304 


Raytheon 

RC702 



Silicon G 

S6101 



Teledyne S 

1558 


AtA3045 

Lithic Sys 

LA3045 



RM702 



Teledyne S 

LM101 



Tl 

MCI 558 



Silicon G 

SG3045 


Tl 

M702 



Tl 

LM101 


/iA201 

AMD 

'lM201 


mA3046 

Lithic Sys 

LA3046 

mA703 

National 

LM703 


pAm 

AMD 

LM102 



Intersil 

LM201 



Silicon G 

SG3046 

mA705 

Sprague 

ULN-2278 



Intersil 

LM102 - 



Motorola 

MLM201 


mA305 

AMD 

LM305 

pA706 

SGS 

TBA641 



Motorola 

MLM110 



National 

LM201 



Intersil 

LM305 

iA709 

Motorola 

MCI 709 



National 

LMt02 



RCA 

CA201 



Motorola 

MLM305 


National 

LM709 



Silicon G 

SGI 02 



Signetics 

LM201 



National 

LM305 


Raytheon 

RC709 


mA104 

Motorola 

MLM104 



Silicon G 

S6201 



Raytheon 

LM305 



RM709 



National 

LM104 



Teiedyne S 

LM201 



Silicon G 

SG305 


Signetics 

mA709 



Raytheon 

LM104 



Tl. 

LM201 



Teledyne S 

LM305 


Teledyne S 

709 



Silicon G 

SGI 04 


M202 

Intersil 

LM202 



Jl 

LM305 


Tl 

/iA709 



Teledyne S 

LM104 



Motorola 

MLM210 


mA306 

National 

LM306 

mA710 

Motorola 

MC1710 



Tl 

LM104 



Silicon G 

SG202 



Raytheon 

LM306 


National 

LM710 


mA105 

AMD 

LM105 


mA204 

Motorola 

MLM204 


mA3064 

National 

LM3064 


Raytheon 

RC710 



Intersil 

LM105 



Silicon G 

SG204 


mA3065 

National 

LM3065 



RM710 



Motorola 

MLM105 



Teledyne S 

LM204 


mA307 

AMD 

LM307 


Signetics 

mA710 



National 

LM105 



Tl 

LM204 



Intersil 

LM307 


Silicon G 

SG710 



Raytheon 

LM105 


mA205 

Intersil 

LM205 



Motorola 

MLM307 


Teledyne S 

710 



Silicon G 

SGI 05 



Motorola 

MLM205 



National 

LM307 


Tl 

M710 



Teledyne S 

LM105 



National 

LM205 



Raytheon 

LM307 

mA711 

Motorola 

MC1711 



Tl 

LM105 



Raytheon 

LM205 



RCA 

CA307 j 


National 

LM711 


mA107 

AMD 

LM107 



Silicon G 

SG205 



Signetics , 

LM307 


Raytheon 

RC711 



Intersil 

LM107 



Teledyne S 

LM205 



Silicon G 

SG307 1 



RM711 



Motorola 

MLM107 



Tl 

LM206 



Tl 

LM307 1 


Signetics 

'mA711 



National 

LM107 

/ 

pAlOl 

AMD 

LM207 


>A308 

AMD 

LM308 


Silicon G 

SG711 



Raytheon 

LM107 



Intersil 

LM207 



Intersil 

LM308 


teledyne S 

711 



RCA' 

CA107 



Motorola 

MLM207 



Motorola 

MLM308 


Tl 

mA711 



Signetics 

LMIO 7 



National 

LM207 



National 

LM308 

mA715 

AMD 

715 



Silicon G 

SG107 



Raytheon 

LM207 • 



PMI 

PM308 

/iA720 

Sprague 

ULN-2137 



Tl 

LM107 



RCA 

CA207 



Raytheon 

LM308 

>A723 

AMD 

723 


/ 1 AIO 8 

AMD 

LM108 



Signetics 

LM207 



RCA 

CA308 


Intersil 

723 



Intersil 

LM108 



Silicon G 

SG207 



Signetics 

LM308 


Motorola ^ 

MCI 723 



Motorola 

MLM108 



Tl 

LM207 



Silicon G 

SG308 


National 

LM723 



National 

LM108 


f*A208 

AMD 

LM208 


mA3086 

Lithic Sys 

LA3086 


Raytheon 

RC723 



PMI 

PM 108 



Intersil 

LM208 



Silicon G 

SG3886 



RM723 



Raytheon 

LM108 



Motorola 

MLM208 


M3089 

Sprague 

ULN-22a9 


RCA 

CA723 



RCA 

CA108 



National 

LM208 


M309 

Motorola 

MLM309 


SGS 

LI 23 



Signetics 

LM108 



PMI 

PM208 



Silicon G 

SG309 

/ ' 

Signetics 

mA723 



Silicon G 

SGI 08 



Raytheon 

LM208 

' 


Tl 

LM309 1 


Silicon G 

SG723 


mA109 

Motorola 

MLM109 



RCA 

CA208 


/»A310 

AMD 

LM310 ! 


Teledyne S 

723 



National 

LM109 



Signetics 

LM208 



Intersil 

LM310 


Tl 

pA723 



Raytheon 

LM109 



Silicon G 

SG208 



Motorola 

MLM310 

mA7240 

Exar 

XR2240 



Silicon G 

SGI 09 


#iA209 

Motorola 

MLM209 



Silicon G 

SG310 

#iA725 

AMD 

^725 



Tl 

LM109 



National 

LM209 


M311 

AMD 

LM311 


PMI 

SSS725 


/ 1 AIIO 

AMD 

LM110 



Raytheon 

LM209 



Intersil 

LM311 


Raytheon 

RC725 



Intersil 

LM110 



Silicon G 

S6209 



Motorola 

MLM311 



RM725 



Motorola 

MLM110 



Tl 

LM2d9 



Raytheon 

LM311 

mA729 

Sprague 

ULN-2122 



National 

LM110 


mA210 

Intersil 

LM210 



RCA 

CA311 

mA732 

National 

LM1305 



♦ Discontinued 
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ALTfUMATf SOURCE DIRECTORY 


Manufecturer 

Device 

1 Replacement 
1 Source 

iC M^er 
Device Page 

Manufacturer 

Device 

{Replacement 

ISouroe 

IC Master 
Device Page 

Manufaeturer 

Device 

1 Hsfailacement 
IStHiirce 

Devise Page 

Msmi^Batiirer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Fairchild Semiconductor 


5401 

Signetics 

Tl 

5401 

SN5401 

54161 

Motorola 

Raytheon 

fiCt316 

54161 

§437 

1438 

Tl 

Motorola 

SN5437 

MC5438 

{GQm a; 




5402 

Signetics 

Tl 

Motorola 

5402 

SN5402 

MC5403 

54162 

Tl 

Raytheon 

Tl 

SI«54161 

54162 

^4162 

5440 

Tl 

Motorola 

Signetics 

SN5438 . 

MC5440 

5440 

S4LS10 

Raytheon 

541810 

210 

5403 

54LS109 

Raytheon 

54L8109 

251 


Raytheon 

5403 

54163 

R^heon 

64163 


Ti 

SN5440 

S4LS11 

Raytheon 

5^11 

215 


Signetics 

5403 


Tl 

SNt4163 

§442 

Motorola 

MC9352 

E4LS112 

Raydfeon 

94U112 

232 


Tl 

SN5403 

54164 

AMD 

*4164 


Raytheon 

§442 , 

54LS113 

Raytheon 

S4LS113 

232 

5404 

Motorola 

MC5404 


Motorola 

Messrs 


Signetics 

5442 * 

54LSfl4 

Raytheon 

5418114 

237 


Raytheon 

5404 


Raytheon 

54164. 


Tl 

SN5442 

54LS138 

Raytheon 

54181^ 

254 


Tl 

SN5404 


Tl 

SN54164 

5443 

Motorola 

MC9353 

54LS139 

Raytheon 

5418139 

254 

5405 

Motorola 

MC5405 

54166 

Raytheon 

54166 


Raytheon 

5443 

S4LS14 

Raytheon 

541814 

218 


Raytheon 

5405 


Tl 

m&Am 


Signetics 

5443 

54LS15 

Raytheon 

541815 

217 


Signetics 

5405 

5417 

Motorola 

MC9417 


Tl 

SN5443 

54L81S1 

Raytheon 

5418151 

255 


Tl 

SN5406 


Tl 

SN5417 

5444 

Motorola 

MC9354 

54LS152 

Raytheon 

5418152 

255 

5406 

Motorola 

MC5406 

541 TO 

Raytheon 

54170 


Raytheon 

5444 

84LS1S3 

Raytheon f 

54L81S3 

258 


Tl 

SN5406 


Tl 

SI454170 


Signetics 

5444 

5418155 

Raytheon 

5418155 

260 

5407 

Motorola 

MC5407 

54174 

Raytheon 

64174 


Tl 

SN5444A 

54L8155 

Raytheon 

5418155 

260 


Tl 

SN5407 


Tl 

Shl€41 74 

5445 \ 

Motorola 

MC9345 

54L8157 

Raytheon 

5418157 

252 

5408 

Motorola 

MC5408 

54175 

Raytheon 

54175 


Raytheon 

5445 

54U158 

Raytheon 

5418158 

252 


Raytheon 

5408 


Tl 

SN54175 


Tl 

SN5445A 

54L8160 

Raytheon 

5418150 

264 


Signetics 

5408 

54176 

Motorola 

MC93176 

5446 

Motorola 

MC9357A 

54L8161 

Raytheon 

5418151 

254 


Tl 

SN5408 , 


Tl 

SN54176 


Tl 

SN5446A 

54L8162 

Raytheon 

5418152 

254 

5409 

Motorola 

MC6409 

54177 

Motorola 

MC93177 

5447 

Motorola 

MC9357B 

54L8163 

Raytheon 

54L8153 

264 


Raytheon 

5409 


Tl 

SN64177 


Tl 

SN5447A 

54L8164 

Raytheon 

5418154 

271 


Tl 

SN5409 

541 J8 

Motorola 

MC93178 

5448 

Motorola 

MC9358 

54LS1 70 

Raytheon 

54LS170 


5410 

Motorola 

MC5410 


Tl 

SN64178 


Signetics 

5448 

54L8174 

Raytheon 

5418174 

275 


Raytheon 

5410 

54179 

Motorola 

MC93179 


Tl 

SN5448 

54L8175 

Raytheon 

5418175 

275 


Signetics 

5410 


Tl 

Shl54179 

5449 

Motorola 

MC9359 

54U518f 

Raytheon 

54L8181 

277 


Tl 

SN5410 

54180 

Motorola 

MC93180 


Tl 

SN5449 

54L8190 

Raytheon 

5418190 

. 283 

54107 

AMO 

SN54107 


Raytheon 

641^ 

5450 

Motorola 

MC5450 

5418181 

Raytheon 

5418191 

283 


Motorola 

MC54107 


Tl 

SM54180 


Signetics 

5450 

54L8192 

RaytiMon 

5418192 

291 


Tl 

SN54107 

54181 

M40 

61454181 


Tl 

SN5450 

54L8193 

Raytheon 

54L8193 

291 

5411 

Raytheon 

5411 


Motorola 

NC9341 

5451 

Motorola 

MC5451 

54L8194A 

Raytheon 

5^181 94A 

299 


Signetics 

5411 


^ytheon. 

54181 


Signetics 

5451 

54L8195A 

Raytheon 

54181 95A 

302 

5412 

Motorola 

MC5412 


Tl 

SN54181 


Tl 

SN5451 

54LS196 

Raythecm 

5418195 

305 


Raytheon 

5412 

54182 

AMD 

81454182 

6453 

Motorola 

MC5453 

54L8197 

Raytheon 

5418197 

305 


Tl 

SN5412 


Motorola 

MC9342 - 


Signetics 

5453 . 

54LS20 

Raytheon 

541820 

210 

54121 

Motorola 

MC9603 


Raytheon 

54182 

1 

Tl 

SN5453 

54LS21 

Raytheon 

541821 

215 


Tl 

SN54121 


Tl 

S1454182 

5454 

Motorola 

MC5454 

54L822 

Raytheon 

541822 

212 

54123 

Raytheon 

54123 

54190 

Raytheon 

54190 


Signetics 

5454 

54LS251 

Raytheon 

5418251 

309 


T! 

SN54123 


Tl 

SN54190 


Tl 

SN5454 

54LS253 

Ritytheon 

54L8253 

312 

54136 

Raytheon 

54136 

54191 

Raythwn 

54191 

5460 

Motorola 

MC5460 

54L8255 

Raytheon 

54L8255 

313 


Tl 

SN54136 


Tl 

SNS4191 


Signetics 

5460 

S4LS257 

Raytheon 

54L8257 

315 

54145 

Motorola 

MC93145 

54192 

fm 

SI454192 


Tl 

SN5460 

54LS258 

Raytheon 

5418258 

315 


Raytheon 

54145 


Motorola 

iyC93^60 

5470 

Motorola 

MC5470 

54LS26 

Raytheon 

541828 

222 


Tl 

SN54145 


Raythech 

54192 


Signetics 

5470 

54L8266 

Raytheon 

5418266 

253 

5415 

Raytheon 

5415 


Signetics 

54192 


Tl 

SN5470 

54L827 

Raytheon 

541827 

214 

54150 

Motorola 

MC93150 


Tl 

SN54192 

5472 

Motorola 

MC5472 

54LS279 

Raytheon 

54LS279 



Raytheon 

54150 

54193 

km 

SN54193 


Signetics 

5472 

54LS283 

Raytheon 

54LS283 



Tl 

SN54150 

, 

Motorola 

MC9366 


Tl 

SN5472 

54U295 

Raytheon 

54L8295A 

321 

54151 

Motorola 

MC93151 


Raytheon 

54193 ’ 

5473 

Motorola 

MC5473 

S4LS298 

Raytheon 

54L8298 

323 


Raytheon 

54151 


Signetics 

54193 


Signetics 

5473 

54L830 

Raytheon 

54U30 

210 


Tl 

SN54151A 


Tl 

SM54193 


Tl 

SN5473 

54LS32 

Raytheon 

54L832 

225 

54152 

Motorola 

MC93152 

54194 

Raytheon 

54194 

5474 

Motorola 

MC5474 

54LS365 

Raytheon 

5418355 

325 


Raytheon 

54152 


Tl 

SN54194 


Raytheon 

5474 

54L8368 

Raythewi 

5418355 

325 


Tl 

SN54152A 

54195 

Raytheon 

54196 


Signetics 

5474 

54LS367 

Raytheon 

54LS367 


54153 

AMO 

SN54153 


Tl 

Shl54195 ' 


Tl 

SN5474 

54LS368 

Raytheon 

54LS368 



Motorola 

MC93153 

54198 

Raytheon 

54198 

5475 

Motorola 

MC9375 

54L837 

RaySieon 

54LS37 

223 


Raytheon 

54153 


Tl 

^64198 


Signetics 

5475 

54L838 

Raytheon 

541838 

226 


Tl 

SN54153 

54199 

Raytheon 

64199 


Tl 

’SN5475 

54L840 

Raytheon 

541840 

223 

54154 

AMD 

SN54154 


Tl 

81454199 

5476 

Motorola 

MC5476 

54L842 

Raytheon 

S4L842 

227 


Motorola 

MC9311 

5420 

Motorola “ 

MC5420 


Signetics 

5476 

54LS51 

Raytheon 

541851 

230 


Raytheon 

54154 


Signetics 

5420 


Tl 

SN5476 

54LS54 

Raytheon 

S41S54 

230 


Tl 

SN54154 


tl 

SN5420 

5477 

Motorola 

MC9377 

S4L855 

Raytheon 

541S5S 

230 

54155 

Raytheon 

54155 

5421 

Ra^heon 

5421 


Tl 

SN5477 

54LS670 

Raytheon 

54LS670 



Tl 

SN54155 

5422' 

Raytheon 

5422 

5480 

Motorola 

MC9380 

64L873 

Riqrtheon 

541S73 

232 

54156 

Raytheon 

54156 

5423 

Moiorola 

MC5423 


Signetics 

5480 

54LS74 

Raytheon 

541874 

235 


Tl 

SN54156 

‘ 

Tl 

SI46423 


Tl 

SN5480 

54L883 

Raytheon 

541883A 

239 

54157 

Motorola 

NC9322 

5425 

li^ittoroia 

MC5425 

5481 

Motorola 

MC4304 

54L886 

Raytheon 

5418^ 

242 


Raytheon 

54157 


Tl 

$14542 5 


Raytheon 

5481 

541890 

Raytheon 

541890 

243 

54158 

Raytheon 

54158 

5426 

Motorola 

MC6426 


Tl 

SN5481A 

54L892 

Raytheon 

S4U92 

243 

54159 

Raytheon 

54159 


Tl 

SN5426 

5482 

Motorola 

MC9382 

54L893 

Raytheon 

541893 

243 


Tl 

SN54159 

5427 

Motorola 

MC5427 


Tl 

SN5482 

54LS95 

Raytheon 

54LS956 


5416 

Motorola 

MC5416 


Tl 

SN5427 

5483 

Motorola 

MC9383 

5400 

Motorola 

MC5400 



Tl 

SN5416 

54283 

Raytheon 

54283 , 


Raytheon i 

5483 


Raytheon 

6400 


54160 

AMD 

SN54160 


Tl 

SN54283 


Signetics 

5483A 


SIgnetics 

5400 



Motorola 

MC9310 

5430 

Motorola 

MC5430 


Tl 

SN5483A 


Tl 

SN5400 



Raytheon 

54160 


Signetics 

5430 

5486 

Raytheon 

5486 

540t 

Motorola 

MC5401 



Tl 

SN54160 


Tl 

SN5430 


Signetics 

5486 1 


Raytheon 

5401 


54161 

AMD 

SN54161 

5437 

Motorola 

MC5437 


Tl 

SN5486 


♦ Discontinued 

The manufacturers report their devices can be used as direct replacements. Performance details 
often differ, so compare the specifications considering your requirernents. 
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1C MASTER 


Manufacturer 

Device 

1 Replacement 
1 Source 

tC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

iC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Fairchild Samiconductor 


74H21 

Motorola 

MC74H21 


74LS197 

Raytheon 

74LS197 

305 

7408 

Raytheon 

7408 

(cont'd) 





Tl 

SN74H21 


74LS20 

Raytheon 

74LS20 

210 


Signetics 

7408 




74H22 

Motorola 

MC74H22 


74LS21 

Raytheon 

74LS21 

215 


Tl 

SN7408 






Raytheon 

74H22 


74LS22 

Raytheon 

74LS22 

212 

7409 

Motorola 

MC7409 

5488 

Motorola 

MCM4002 



Tl 

SN74H22 


74LS251 

Raytheon 

74LS251 

309 


Raytheon 

7409 


Tl 

SN5488A 


74H30 

Motorola 

MC74H30 


74LS253 

Raytheon 

74LS253 

312 


Tl 

SN7409 

5489 

AMD 

SN5489 



Signetics 

74H30 


74LS255 

Raytheon 

74liS255 

313 

7410 

Hitachi 

HD2551 


Motorola 

MC4064 



Tl 

SN74H30 


74LS257 

Raytheon 

74LS257 

315 


Motorola 

MC7410 

5490 . 

Motorola 

MC9390 


74H40 

Motorola 

MC74H40 


74LS258 

Raytheon 

74LS258 

315 


Raytheon 

7410 


Signetics 

5490 



Raytheon 

74H40 


74LS26 

Raytheon 

74LS26 

222 


Signetics 

7410 


Tl 

SN5490A 



Signetics . 

74H40 


74LS266 

Raytheon 

74LS266 

253 


Tl 

SN7410 

5491 

Motorola 

MC9391 



Tl 

SN74H40 


74LS27 

Raytheon 

74LS27 

214 

74107 ' 

AMD 

SN74107 


Signetics 

5491 


74H50 

Motorola 

MC74H50 


741S279‘ 

Raytheon 

74LS279 



Hitachi 

HD2530 


Tl 

SN5491A 



Tl 

SN74H5Q 


74LS283 

Raytheon 

74LS283 



Motorola 

MC74H107 

5492 

Motorola 

MC9392 


74H51 

Motorola 

MC74H51 


74LS295 

Raytheon 

74LS295A 

321 


Tl 

SN74107 


Signetics 

5492 



Tl 

SN74H51 


74LS298 

Raytheon 

74LS298 

323 

7411 

Raytheon . 

7411 


Tl 

SN5492A 


74H52 

Motorola 

MC74H52 


74LS30 

Raytheon 

74LS30 

210 


Signetics 

7411 ; 

5493 

Motorola 

MC9393 



Tl 

SN74H52 


74LS32 

Raytheon 

74LS32 

225 

7412 

Raytheon 

7412 


Signetics 

5493 


74H53 

Motorola 

MC74H53 


74LS365 

Raytheon 

74LS365 

325 


Tl 

SN7412 


Tl 

SN5493A 



Tl 

SN74H53 


74LS366 

Raytheon 

74LS366 

325 

74121 

Motorola 

MC8603 

5494 

Motorola 

MC9394 


74H54 

Motorola 

MC74H54 


74LS367 

Raytheon 

74LS367 



Tl 

SN74T21 


Signetics 

5)494 



Tl 

SN74H54 


74LS368 

Raytheon 

741^68 


74123 

Raytheon 

74123 


Tl 

SN5494A 


74H55 

Motorola 

MC74H55 


74LS37 

Raytheon 

74LS37 

223 


Tl 

SN74123 

5495 

Motorola 

MC9395 



Tt 

SN74H55 


741S38 

Raytheon 

74LS38 

226 

74136 

Raytheon 

74136 


Signetics 

5495 


74H60 

Motorola 

MC74H6d, 


74LS40 

Raythebn 

74LS40 

223 


Tl ; 

SN74136 

i 

Tl 

SN5495A 



Tl 

SN74H60 


74LS42 

Raytheon 

74LS42 

227 

74141 

Signetics 

74141 

5496 , 

Motorola 

MC9396 


74H61 

Motorola 

MC74H61 


74LS51 

Raytheon 

74LS61 

230 


Tl 

SN74141 


Signetics 

5496 



Tl 

SN74H61 


74LS54 

Raytheon 

741854 

230 

74145 

Motorola 

MC831.45 


Tl 

SN5496 


74H62 

Motorola 

MC74H62 


74L$55 

Raytheon 

74L855 

230 


Raytheon 

74145 

55107 

AMD 

SN55107B 



Tl 

SN74H62 


74LS670 

Raytheon 

74LS670 



Tl 

SN74145 


National 

DS55107 

475 

74H71 

Motorola 

MC74H71 


74LS73 

Raytheon 

74L873 

232 

7415 

Raytheon 

7415 


Raytheon 

RM55107 



Tl 

SN74H71 


741S74 

Raytheon 

74L874 

235 

74150 

Motorola 

MC83150 


Tl 

SN55107 


74H72 

Motorola 

MC74H72 


74LS83 

Raytheon 

74L883A 

239 


Raytheon 

74150 

5510^8 

AMD 

SN55108 



Tl 

SN74H72 


74LS86 

Raytheon 

74L886 

242 


Tl 

SN74150 


National 

DS55108 

475 

74H73 

Motorola 

MC74H73 


74LS90 

Raytheon 

74L890 

243 

74151 

Motorola 

MC83151 


Raytheon 

RM55108 



Signetics 

74H73 


74LS92 

Raytheon 

74LS92 

243 


Raytheon 

74151 


Tl 

SN55108 



Tl 

SN74H73 


74LS93 

Raytheon 

74L893 

243 


Tl 

SN74151A 

55109 

AMD 

SN55109 


74H74 

Motorola 

MC74H74 


74LS95 

Raytheon 

74LS95B 

* 

74152 

Motorola 

MC83152 


Raytheon 

RM55109 



Raytheon 

74H74 


74S158 

AMD 

SN74S158 



Raytheon 

74152 


Tl 

SN55109 



Tl 

SN74H74 



Tl 

SN74S158 



Tl 

SN74152 

55110 

Raytheon 

RM55110 


74H76 

Signetics 

74H76 


74S175 

AMD 

SN74S175 


74153 

AMD 

SN74153 


Tl 

SN55110 



Tl 

SN74H76 



Tl 

.SN74S175 



Motorola 

MC83153 

55235 

Motorola 

MC55325 


74LS00 

Raytheon 

741800 

210 

74S194 ' 

AMD 

SN74S194 



Raytheon 

74153 

5524 

National 

DS5524 


74LS02 

Raytheon 

74LS02 

214 


Tl 

SN74S194 



Tl 

SN74153 


Tl 

SN5524 


74LS03 

Raytheon 

74LS03 

212 

74S258 

AMD 

SN74S258 


74154 

AMD 

SN74154 

6105 

SSS 

SCL5430 


74LS05 

Raytheon 

74LS05 

212 


Tl , 

SN74S258 



Motorola 

MC8311 

74H0O 

Motorola 

MC74H00 


74LS08 

Raytheon 

74LS08 

215 

7400 

Hitachi 

HD2503 



Raytheon 

74,154 


Raytheon 

74H00 


74LS09 

Raytheon 

741S09 

217 


Motorola 

MC7400 



Tl 

SN74154 


Signetics 

74H00 


74LS10 

Raytheon 

74LS10 

210 


Raytheon 

7400 


74155 

Raytheon 

74155 


Tl 

SN74H00 


74LS109 

Raytheon 

74LS109 

251 


Signetics 

7400 



Tl 

SN74155 

74H01 

Motorola 

MC74H01 


74L811 

Raytheon 

74LS11 

215 


Tl 

SN7400 


74156 

Raytheon 

74156 


Raytheon 

74H01 


74LS112 

Raytheon 

74LS112 

232 

7401 

Hitachi 

HD2509 


74157 

AMD 

SN74157 


Signetics 

74H01 


74LS113 

Raytheon 

74LS113 

232 


Motorola 

MC7401 



jMotorola 

MC8322 


Tl 

SN74H01 


74LS114 

Raytheon 

74LS114 

237 


Raytheon 

7401. 



Raytheon 

74157 

74H04 

Motorola 

MC74H04 


74LS138 

Raytheon 

74LS138 

254 


Signetics 

7401 



Tl 

SN74157 


Raytheon 

74H04 


74LS139 

Raytheon 

74LS139 

254 


Tl 

SN7401 


'74158 

Raytheon 

74158 


Signetics 

74H04 


74LS14 

Raytheon 

74LS14 

218 

7402 

Hitachi 

HD2511 


74159 

Raytheon 

74159 


Tl 

SN74H04 


74LS15 

Raytheon 

74LS1S 

217 


Motorola 

MC7402 



Tl 

SN74159, / 

74H05 

Motorola 

MC74H05 


74LS151 

Raytheon 

74LS1S1 

256 


Signetics 

7402 


741 6 

Motorola 

MC7416 


Raytheon 

74H05 


74LS152 

Raytheon 

74LS152 

256 


Tl 

SN7402 



Tl 

SN7416 


Signetics 

74H05 


74LS153 

Raytheon 

74LS153 

258 

7403 

Hitachi 

HD2528 


74160 

AMD 

SN74160 


Tl 

SN74H05 


74LS155 

Raytheon 

74LS155 

260 


Motorola 

MC7403 



Motorola 

MC8310 

74H08 

Motorola 

MC74H08 


74LS156 

Raytheon 

74LS156 

260 


Raytheon 

7403 




MC8316 

74H10 

Motorola 

MC74H10 


74LS157 

Raytheon 

74LS157 

262 


Signetics 

7403 



Raytheon 

74160 


Raytheon 

74H10 


74LS158 

Raytheon 

74LS158 

262 


Tl 

SN7403 



Tl- . 

SN74160 


Signe|ics 

74H10 


74LS160 

Raytheon 

74LS160 

264 

7404 

Hitachi 

HD2522 


74161 

Raytheon 

74161 


Tl 

SN74H10 


74LS161 

Raytheon 

74LS161 

264 


Motorola 

MC7404^ 



Tl 

SN74161 

74H101 

Motorola 

MC74Hi01 


74LS162 

Raytheon 

74LS162 

264 


Raytheon 

7404 - 


74162 

Raytheon 

74162 


Tl 

SN74H101 


74LS163 

Raytheon 

74LS163 

264 


Signetics 

7404 



Tl 

SN74162 

74H102 

Motorola 

MC74H102 


74LS164 

Raytheon 

74LS164 

271 


Tl 

SN7404 


74163 

Raytheon 

74163 " 


Tl 

SN74H102 


74LS170 

Raytheon 

74LS170 


7405 

Hitachi 

HD2523 



Tl 

SN74163 

74H105 

Motorola . 

MC9001 


74LS174 

Raytheon 

74LS174 

275 


Motorola 

MC7405 


74164 

AMD 

SN74164 

74H108 

Motorola 

MC74H108 


74LS175 

Raytheon 

74LS175 

275 


Raytheon 

7405 



Motorola 

MC83164 


Tl 

SN74H108 


74LS181 

Raytheon 

74LS181 

277 


Signetics 

7405 



Raytheon 

74164 

74H11 

Motorola 

MC74H11 


74L8190 

Raytheon 

74LS190 

283 


Tl 

SN7405 



Tl 

SN74164 


Raytheon 

74H11 


74LS191 

Raytheon 

74LS191 

283 

7406 

Motorola 

MC7406 


74165 

Motorola 

MC83165 


Tl 

SN74H11 


74LS192 

Raytheon 

74LS192 

291 


Tl 

SN7406 



Raytheon 

74165 

74H20 

Motorola 

MC74H20 


74LS193 

Raythebn 

74liS193 

291 

7407 

Motorola 

MC7407 



Tl 

SN74165 


Raytheon 

74H20 


74LS194A 

Raytheon 

74LS194A 

299 


Tl 

SN7407 


74166 

Raytheon 

74166 

\ ^ 

Signetics 

74H20 


74LS195A 

Raytheon 

74LS195A 

302 

7408 . 

Hitachi 

HD2550 



Tl 

SN74166 


Tl 

SN74H20 


74LS196 

Raytheon 

74LS196 

305 


Motorola 

! 

MC7408 

< 

7417 

Motorola 

MC7417 


♦ Discontinued 


Bold face device numbers indicate manufacturers' data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufocturer 

Device 

1 Repiaoement 
1 Source 

1C Master 
Device Page 

Manufacturer {Repiaoement 
Device i Source 

1C Master 
Device Page 

Manufacturer {Repiaoement 
Device 1 Source 

Devicr 

1C Master 
Page 

Manufacturer 

Device 

{ Replacement 
1 Source 

' 1C Master 
Device Page 

Fairchild Semiconductor 

4 

7438 

7440 

Tl 

Hitachi 

SN7438 

HD2501 

7482 

Motorola 

Tl 

MC8382 

SN7482 


75452 

National 

Signetics 

DS75452 

75452 

tconiai 




Motorola 

MC7440 

7440 

7483 

Motorola 

Raytheon 

MC8383 

7483 


75453 

Tl 

National 

SN75452 

DS75453 








7417 

T! 

SN7417 


Tl 

SN7440 


Signetics 

7483 



Signetics 

75453 

74170 

Raytheon 

74170 

7441 

Motorola 

MC8315 


Tl 

SN7483A 



Tl 

SN75453 


Tl 

SN74170 


Signetics 

7441 

7486 

Hitachi 

HD2526 


75454 

in 

in75454 

74174 

AMO 

SN74174 


Tl 

SN74141 


Raytheon 

7486 



National 

DS75454 


Raytheon 

74174 

7442 

Motorola 

MC8352 


Signetics 

7486 



Signetics 

75454 


Tl 

SN74174 


Raytheon 

7442 


Tl 

SN7486 



Tl 

SN75454 

74175 

AMO 

SN74175 


Signetics 

7442 

7488 

Motorola 

MC4002 


75460 

in 

in75460 


Raytheon 

74175 


Tl 

$N7442A 


Tl 

SN7488A 



National 

DS75460 


Tl 

SN74175 

7443 

Motorola 

1«C8353 

7489 

AMO 

SN7489 



Silicon G 

SG75460 

74176 

Motorola 

MC83176 


Raytheon 

7443 


Motorola 

MC4064 



Tl 

SN75460 


Tl 

SN74176 


- Signetics 

7443 


Tl 

SN7489 


75461 

in 

•in75461 

74177 

Motorola 

MC83177 


Tl 

SN7443A 

7490 

Hitachi 

HD2519 



National 

DS75461 


Tl 

SN74177 

7444 

Motorola 

MC8364 


Motorola 

MC8390 



Tl 

SN75461 

74178 

Motorola 

MC83178 


Raytheon 

7444 


Signetics 

7490 


75462 

in 

in75462 


Tl 

SN74178 


Signetics 

7444 


Tl 

SN7490A 



{Rational 

DS75462 

74179 

Motorola 

MC83179 


Tl 

SN7444A 

7491 

Hitachi 

HD2524 



Tl 

SN75462 


Tl 

SN74179 

7445 

Motorola 

MC8346 


Motorola 

MC8391 


75463 

National 

DS75463 

74180 

Motorola 

MC83180 


Raytheon 

7445 


Signetics 

7491 



Tl 

SN75463 


Raytheon 

74180 


Tl 

SN7445 « 


Tl 

SN7491A 


75464 

in 

in75464 


Tl 

SN741,80 

7446 

Motorola 

MC8357 

7492 

Hitachi 

HD2521 



National 

DS75464 

74181 

AMO 

SN74181 


Tl 

SN7446A 


Motorola 

MC8392 



Tl 

SN75464 


Motorola 

MC8341 

7447 

Motorola 

MC8357 


Signetics 

7492 


75491 

National 

DS75491 


Raytheon 

74181 

7448 

Motorola 

MC8358 


Tl 

SN7492A 



Tl 

SN75491 


Tl 

SN74181 


Signetics 

7448 

7493 

Hitachi 

HD2520 


75492 

National 

DS75492 

74182 

AMD 

SN74182 


Tl 

SN7448 

- 1 

Motorola 

MC8393 



Tl 

SN75492 


Motorola 

MC8342 

7449 

Motorola 

MC8359 


Signetics 

7493 


8T13 

National 

DS55121 


R^heon 

74182 

7450 

Hitachi 

HD2506 


Tl 

SN7493A 



Tl 

SN55121 


Tl 

SN74182 


Motorola 

MC7450 

7494 

Motorola 

MC8394 


8T14 

National 

DS55122 

74190 

Raytheon 

74190 


Signetics 

7450 


Signetics 

7494 



Tl 

SN55122 


Tl 

SN74190 


Tl 

SN7450 


Tl 

SN7494 


8T23 

National 

DS75123 ' 

74191 

Raytheon 

74191 

7451 

Hitachi 

HD2505 

7495 

Hitachi 

HD2534 



Tl 

SN75123 


Tl 

SN74191 


Motorola 

MC7451 


Motorola 

MC8395 


8T24 

National 

DS75124 

74192 

AMD 

SN74192 


Signetics 

7^51 


Signetics 

7495 



Tl 

SN75124 


Motorola 

MC8360 


Tl 

SN7451 


Tl 

SN7495A 


9H00 

Motorola 

MC54H00 1 


Raytheon 

74192 

7453 

Hitachi 

HD2512 

7496 

Motorola 

MC8396 




MC74H00 


Signetics 

74192 


Motorola 

MC7453 


Signetics 

7496 



National 

DM54H00 


Tl 

SN74192 ^ 


Signetics 

7453 


Tl 

SN7496 



, 

0M74H00 

74193 

AMD^ 

SN74193 


Tl 

SN7453 

75107 

in 

in75107 



Signetics 

54H00 


Motorola 

MC8366 

7454 

Hitachi 

HD2514 


National 

DS75107 

47S 



74H00 


Raytheon 

74193 


' Motorola 

MC7454 


Raytheon 

RC75107 



Tl ' 

SN54H00 


Signetics 

74193 

- 

Signetics 

7454 


Tl 

SN74107 




SN74HOO 


Tl/ 

SN74193 


Tl 

SN7454 

75108 

in 

in75108 


9H01 

Motorola 

MC54H01 

"74194 

Raytheon 

74194 

7460 

Hitachi 

HD2502 


National 

OS7S108 

475 



MC74H01 


Tl 

SN74194 


Motorola 

fVIC7460 


Raytheon 

RC75108 



National 

DM54H01 

74195 

Raytheon 

74195 


Signetics 

7460 


Tl 

SN75108 


9H04 

Motorola 

MC54H04 


Signetics 

7447 


Tl 

SN7460 

75109 

in 

in75109 




MC74H04 


Tl 

SN74195 

7470 

Hitachi 

HD2539 


Raytheon 

RC75109 



National 

bM54H04 



SN7447A 


Motorola 

MC7470 


Tl 

SN75109 




DM74H04 

74198 

Raytheon 

74198 


Signetics 

7470 

75110 

in 

in75110 



Signetics 

54H04 


Tl 

SN74198 


Tl 

SN7470 


Raytheon 

RC75110 




74H04 

74199 

Raytheon 

74199 

7472 

HitacN 

HD2529 


Tl 

SN75110 



Tl 

SN54H04 


Tl 

SN74199 


Motorola 

MC7472 

75234 

in ) 

in75234 




SN74H04 

7420 

Hitachi 

HD2504 


Signetics 

7472 

75235 

in 

in75235 


9H05 

Motorola 

MC54H05 


Motorola 

MC7420 


Tl 

SN7472 

7524 

in 

in7524 




MC74H05 


Raytheon 

7420 

7473 

Hitachi 

HD2515 


Motorola 

MC7524 



National 

DM54H05 


Signetics 

7420 


Motorola 

MC7473 


National 

DS7524 




DM74H05 


Tl 

SN7420 


Signetics 

7473 


Signetics 

7524 



Signetics 

54H05 r 

7421 

Raytheon 

7421 


Tl. 

SN7473 


Tl 

SN7524 




74H05 

7422 

Raytheon 

7422 

7474 

Hitachi 

HD2510 

7525 

in 

in7525 



Tl 

SN54H05 


Tl 

SN7422 


Motorola 

Me7474 


Motorola 

MC7525 




SN74H05 

7423^ 

Motr^ola 

MC7423 


Raytheon 

7474 


National 

DS7525 


9H08 

Motorola 

MC54H08 


Tl 

SN7423 


Signetics 

7474 


Signetics 

7525 




MC74H08 

7425 

Motorola 

MC7426 


Tl 

SN7474 


Tr 

SN7525 



National , 

DM54H08 


Tl 

SN7425 ^ 

7475 

Motorola 

MC8375 

75325 

Motorola 

MC75325 




DM74H08 

7426 

Motorola 

MC7426 


Signetics 

7475 


National 

OS7532S 

495 


Signetics 

54H08 


Tl 

SN7426 


Tl 

SN7475 


Signetics 

75325 




74H08 

7427 

Motorola 

MC7427 

7476 

Hitachi 

HD2516 


Tl 

SN75325 


9H10 

Motorola 

MC54H10 


Tl 

SN7427 


Motorola 

MC7476 

75450 

in 

in75450 



- 

MC74H10 

74283 

Raytheon 

74283 


Signetics 

7476 


National 

DS75450 



National 

DM54H10 


Tl 

SN74283 


Tl 

SN7476 


Signetics 

' 75450 




DM74H10 

7430 

Hitachi 

H02508 

7477 

Motorola 

MC8377 


Silicon G 

SG75450 



Signetics 

54H10 


Motorola 

MC7430 

7480 " 

Signetics 

7480 


Tl 

SN75450 




74H10 


Signetics 

7430 


Tl 

SN7480 

75451 

in 

in75451 


9H101 

Motorola 

MC54H101 


Tl 

SN7430 

7481 

Motorola 

MC4004 


National 

DS75451 




MC74H101 

7^7 

Motorola 

MC7437 


Raytheon 

7481 


Signetics 

75451 



Signetics . 

54H101 


Tl 

SN7437 


Tl 

SN7481A 


Tl 

SN75451 




74H101 

7438 

Motorola 

MC7438 

7482 

Hitachi 

HD2513 

75452 

in 

in75452 



Tl 

SN54H101 


♦ Discontinued 

\ The manufacturers report their devices can be used as direct replacements. Performance details 
^ often differ, so compare the specifications considering your requirements. 
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1C MASTER 


Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

I Replacement 
1 Source 

iC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 

1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

I Replacement 
1 Source 

IC Master 
Device Page 

FaircKild Sanfiiconductor 

9H51 

Motorola 

MC74H51 

9H76 

National 

DM54H76 


9LS156 

National 

DM74LS156 


(cont'd) 




National 

DM54H51 



DM74H76 



Raytheon 

9LS156 

260 





DM74H5T 


Signetics 

54H76 


9LSr57 

National 

DM54LS157 






Signetics! 

54H51 



74H76 




DM74LS157 


9H101 

Tl 

SN74H101 



74H51 


Tl 

SN54H76 



Raytheon 

9LS157 

262 

9H102 

Motorola 

MC54H102 


Tl 

SN54H51 



SN74H76 


9LS158 

National 

DM54LS158 




MC74H102 



SN74H51 

9H78 

National 

DM54H78 




DM74LS158 



Signetics 

54H102 

9H52 

Motorola 

MC54H52 



DM74H78 



Raytheon 

9LS158 

262 



74H102 



MC74H52 


Tl 

SN54H78 


9LS160 

National 

DM54LS160 


9H103 

National 

DM54H103 


National 

DM54H52 



SN74H78 




DM74LS160 




DM74H103 



DM74H52 

9LS00 

National 

DM54LS00 



Raytheon 

9LS160 

264 


Tl 

SN54H103 


Tl 

SN54H52 



DM74LS00 


9LS161 

National 

DM54LS>161 




SN74H103 



SN74H52 


Raytheon 

9LS00 

210 



DM74LS161 


9H106 

National 

DM54H106 

9H53 

Motorola 

MC54H53 

9LS02 

National 

DM54LS02 



Raytheon 

9LS161 

264 



DM74Hr06 



MC74H53 



DM74LS02 


9LS162 

National 

DM54LS162 



Signetics 

54H106 


National 

DM54H53 


Raytheon 

9LS02 

214 



Diyi74LS162 




74H106 



DM74H53 

9LS03 

National 

DM54LS03 



Raytheon 

9LS162 

264 


Tl . 

SN54H106 


Tl 

SN54H53 



DM74LS03 


9LS163 

National 

DM54LS163 




SN74H106 



SN74H53 


Raytheon 

9LS03 

212 



DM74LS163 


9H108 

Motorola 

MC54H108 

9H54 

Motorola 

MC54H54 

9LS04 

National ' 

DM54LS04 



Raytheon 

9LS163 

264 



MC74H108 



MC74H54 



DM74LS04 


9LS164 

National 

DM54LS164 



National 

DM54H108 


National 

DM54H54 • 


Raytheon 

9LS04 

210 



DM74LS164 




DM74H108 



DM74H54 

9LS05 

National 

DM54LS05 


9 LSI 70' 

National 

DM54LS170 



Signetics 

54H108 


Tl 

SN54H54 



DM74LS05 




DM74LS170 




74H108 



SN74H54 


Raytheon 

9LS05 

212 


Raytheon 

9LS170 



Tl 

SN54H108 

9H55 

Motorola 

MC54H55 

9LS,08 

National 

DM54LS08 


9LS174 

National 

DM54LS174 




SN74H108 



MC74H55 


' 

DM74LS08 




DM74LS174 


9H11 

Motorola 

MC54H11 


National 

DM54H55 


Raytheon 

9LS08 

215 


Raytheon 

9LS174 

275 



MC74H11 



DM74H55 

9LS09 

National 

DM54LS09 


9LS175 

National 

DM54LS175 



National 

DM54H11 


Tl 

SN54H55 



DM74LS09 ' 




DM74LS175 




DM74H11 



SN74H55 

9LS10 

National 

DM54LS10 



Raytheon 

9LS175 

275 


Signetics 

54Hri 

9H60 

Motorola 

'MC54H60 



DM74LS10 


9LS181 

National 

DM54181 




74H11 



MC74H60 


Raytheon 

9L$10 

210 



DM74181 



Tl 

SN54H11 


National 

DM54H60 

9LS109 

National 

DM54LS109 



Raytheon 

9LS181 

277 



SN74H11 



DM74H60 



DM74LS109 


9LS190 

National 

DM54LS190 


9H20 

Motorola 

MC54H20 


Tl 

SN54H60 


Raytheon 

9LS109 

251 

V 


DM74LS190 




MC74H20 



SN74H60 

9LS11 

National . 

DM54LS11 



Raytheon 

9LS190 

283 


National 

DM54H20 

9H61 

Motorola 

MC54H61 



DM74LS11 


9LS191 

National 

DM54LS191. 




DM74H20 



MC74H61 


Raytheon 

91811 

215 



DM74LS191 



Signetics 

54H20 


National 

DM54H61 

9LS112 

National 

DM54LSn2 



Raytheon 

9LS191 

283 



74H20 



DM74H61 



DM74LS1.12 


9LS192 

National 

DM54LS192 



Tl 

SN54H20 


Signetics 

54H6r 


Raytheon 

9LS112 

232 



DM74LS192 




SN74H20 



74H61 

9LS113 

National 

DM54LS113 



Raytheon 

9LS192 

291 

9H21 

Motorola ~ 

MC54H21 


Tl 

SN54H61 



DM74LS113 


9LS193 

National 

DM54LS193 




MC74H21 



SN74H61 


Raytheon 

9LS113 

232 



DM74LS,193 



National 

DM54H21 

9H62 

Motorola 

MC54H62 

9LS114 

National 

DM54LS114 



Raytheon 

9LS193 

291 



DM74H21 



MC74H62 



DM74LS114 


9LS194 

National 

DM54LS194 



Tl 

SN54H21 


National 

DM54H62 


Raytheon 

9LS114 

237 



DM74LS194 




SN74H21 



DM74H62 

9LS125 

National 

DM54 LSI 25 



Raytheon 

9LS194A 

299 

9H22 

Motorola 

MC54H22 


Signetics 

54H62 



DM74LS125 


9LS195 

National 

DM54LS195 




MC74H22 



74H62 

9LS126 

National 

DM54LS126 




DM74LS195 



National 

DM54H22 


Tl 

SN54H62 



DM74LS126 



Raytheon 

9LS195A 

302 



DM74H22 



SN74H62 

9LS132 

National 

DM54LS132 


9LS196' 

National 

DM54LS196 



Signetics 

54H22 

gH7l 

Mdtorola 

MC54H71 



DM74LS132 




DM74LS196 




74H22 



MC74H71 

9LS133 

National 

DM74S133 



Raytheon 

9LS196 

305 


Tl 

SN54H22 


National 

DM54H71 

9LS136 

National 

DM54LS136 


9LS197 

National 

DM54LS197 




SN74H22 



DM74H71 



DM74LS136 




DM74LS197 


9H30 

Motorola 

MC54H30 


Signetics 

54H71 


Raytheon 

9LS136 

253 

9LS20 

National 

DM54LS20 




MC74H30 



74H71 

9LS138 

National 

DM54LS138 




DM74LS20 



National 

DM54H30 


Tl 

SN54H71 



DM74LS138 



Raytheon 

9LS20 

210 



DM74H30 



SN74H71 


Raytheon 

9LS138 

254 

9LS21 

National 

DM54LS21 



Signetics 

54H30 

9H72 

Motorola 

MC54H72, 

9LS139 

National 

DM54LS139 




DM74LS21 




74H30 


National 

DM54H72 



DM74LS139 



Raytheon 

9LS21 

215 


Tl 

SN54H30 



DM74H72 


Raytheon 

9LS139 

254 

9LS22 

National 

DM54LS22 




SN74H30 


Signetics 

54H72 

9LS14 

National 

DM54LS14 




DM74LS22 


9H40 

Motorola 

MC54H40 



74H72 



DM74LS14 



Raytheon 

9LS22 

212 

/ 


MC74H40 


Tl 

SN54H72 


Raytheon 

9LS14 

218 

9LS251 

National 

DM54LS25r 



National 

DM54H40 



SN74H72 

9LS15 

National 

DM54LS15 




DM74LS251 




DM74H40 

9H73 

Motorola 

MC54H73 



DM74LS15 



Raytheon 

9LS251 

309 


Signetics 

54H40 


National 

DM54H73 


Raytheon 

9LS15 

217 

9LS253 

National 

DM54LS253 




74H40 



DM74H73 

9LS151 

National 

DM54LS151 




DM74LS253 



Tl 

SN54H40 


Signetics 

54H73 



DM74LS151 



Raytheon 

9LS253 

312 



SN74H40 



74H73 


Raytheon 

9LS151 

256 

9LS257 

National 

DM54LS257 


9H50 

Motorola 

MC74H50 

^H74 

Motorola 

MC54H74 

9LS152 

Raytheon 

9LS152 

256 



bM74LS257 



National 

DM54H50 


MC74H74 

9LS153 

National 

DM54LS153 



Raytheon 

9LS257 

315 



DM74H50 


National 

DM54H74 



DM74LS153 


9LS258 

National 

DM54LS258 



Signetics 

54H50 



DM74H74 


Raytheon 

9LS153 

258 



DM74LS25a 




74H50 


Signetics 

54H74 

9LS155 

National ' 

DM54LS155 



Raytheon 

9LS258 

315 


Tl 

SN54H50 



74H74 



DM74LS155 


9LS259 

National 

DM8334 




SN74H50 


Tl 

SN'54H74 


Raytheon 

9LS155 

260 



DM9334 


9H51 

Motorola 

MC54H51 



SN74H74 

9LS156 

National 

DM54LS156 


9LS266 

National „ 

DM54LS266 



♦ Discontinued 


Bold face device numbers indicate manufacturers' data is provided in the IC Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

1 Replaoement 

JC Master 

Manufacturer 



1C Master 

Manufacturer 

1 Replacement 

iC Master 

Manufacturer 

1 Replaoement 

IC Master 

Device 

1 Source 

Device 

Page 

Device 

i Source 

Device 

Page 

Device 

I Source 

Device Page 

Device 

1 Source 

Device Page 

Fairchild Semiconductor 


9N00 

Motorola 

National 

MC7400 

DM5400 


9N10 

Signetics 

Tl 

5410 

SN6410 

9N26 

National 

Signetics 

DM7426 

5426 






Signetics 

DM7400 

5400 


9N107 


SN7410 

MC54107 


Tl 

SN5426 

SN7426 







Motorola 



9LS266 

National 

DM74LS266 




7400 




MC74H107 

9N27 

Motorola 

MC5427 


Raytheon 

9LS266 

253 


Tl 

SN5400 



National 

DM54107 



MC7427 

9LS27 

National 

DM54LS27 




SN7400 




DM74107 


National 

DM5427 

V 


DM74LS27 


9N01 

Motorola 

MC5401 




DM74107 



DM7427 


Raytheon 

9LS27 

214 



MC7401 



Signetics 

54107 


Tl 

SN5427 

9LS279 

National 

DM54LS279 



National 

DM5401 




74107 



SN7427 



DM74LS279 




DM7401 



Tl 

SN54107 

9N279 

National 

DM54LS279 

9LS283 

National 

DM54LS283 



Signetics 

5401 




SN74i67 



DM74LS279 



DM74LS283 




7401 


9N11 

National 

DM5411 


Tl 

SN54279 


Raytheon 

9LS283 



Tl 

SN5401 




DM7411 



SN74279 

9LS29i5 

National 

DM54LS295 




SN7401 



Signetics 

5411 

9N30 

Motorola 

MC5430 



DM74LS295 


9N02 

Motorola 

MC7402 




7411 



MC7430 


Raytheon 

9LS295A 

321 


National 

DM5402 


9N12 

Motorola 

MC5412 


National 

DM5430 

9LS298 

Raythatm 

9LS298 

323 



DM7402 



National 

DM54LS12 


I 

DM7430 

9LS30 

National 

DM54LS30 



Signetics 

5402 




DM74LS12 


Signetics 

5430 



DM74tS30 




7402 



Tl 

SN5412 



7430 


Raythacm 

9U3(7 ^ 

210 


Tl 

SN5402 




SN7412 


Tl 

SN5430 

9LS32 

National 

DM54LS32 




SN7402 


9N122 

National 

DM54LS122 



SN7430 



DM741.S32 


9N03 

Motorola 

MC5^03 




DM74LS122 

9N32 / 

National 

DM5432 


Raythatm 

9LS32 

225 



MC7403 




DM74122 



DM7432 

9LS365 

National 

DM54LS365 



National 

DM5403 



Tl 

SN54122 


Tl 

SN5432 



DM74LS365 




DM7403 




SN74122 



SN7432 

91S366 

National 

DM54LS366 



Signetics 

5403 


9N123 

. National 

DM54123 

9N37 

Motorola 

MC5437 



DM74LS366 




7403 




DM74123 



MC7437 

9LS367 

National 

DM54LS367 



Tl 

SN5403 




DM74123 


National 

DM5437 



DM74LS367 




SN7403 



Tl 

SN54123 



DM7437 

9LS368 

National 

DM54LS368 


9N04 

. Motorola 

MC5404 




SN74123 


Tl. 

SN5437 . 



DM74LS368 




MC7404\ 


9N13 

National 

DM5413 



SN7437 

9LS37 , 

National 

DM54LS37 



National 

DM5404 




DM7413 

9N38 

Motorola 

MC5438 



DM74LS37 




DM7404 



Tl 

SN5413 



Me7438 


Raythaon 

9LS37 

223 


Signetics 

5404 




SN7413 


National 

DM5438 

9LS38 

National 

DM54LS38 




7404 


9N132 

National 

DM54132 



DM7438 



DM74LS38 



Tl 

SN5404 




DM74132 


Tl 

SN5438 


Raythaon 

9LS38 

226 



SN7404 




DM74132 



SN7438 

9LS40 

National 

DM54LS40 


9N05 

Motorola 

MC5405 



Tl 

SN54132 

9N39 

National 

DM5401 



DM74LS40 




MC7405 




SN74132 



DM7401 


Raythaon 

9LS40 

223 


National 

DM5405 


9N14 

National 

DM5414 

9N40 

Motorola 

MC5440 

91S42 

National 

DM54LS42 




DM7405 




DM7414 



MC7440 



DM74LS42 



Signetics 

5405 



Tl 

SN5414 


National 

DM544P 


Raythaon 

9LS42 

227 



7405 




SN7414 



DM744b 

9LS51 

National 

DM54LS51 



Tl 

SN5405 


9N16 

Motorola 

MC5416 


Signetics 

5440 



DM74LS51 




SN7505 




MC7416 



7440 


Raythaon 

9LSS1 

230 

9N06 

Motorola 

MC5406 



National 

DM5416 


Tl 

SN5440 

9LS54 

National 

DM54LS54 




MC7406 




DM7416 



^N7440 



DM74LS54 



National 

DM5406 



Tl 

SN5416 

9N50 

Motorola 

MC5450 


Raythaon 

9LS54 

230 



DM7406 




SN7416 



MC7450 

9LS55 

National 

DM54LS55 



Signetics 

5406 


9N17 

Motorola 

MC7417 


National 

DM5450 



DM74LS55 




7406 




MC9417 



DM7450 


Raythaon 

9LS55 

230 


Tl 

SN5406 



National 

DM5417 


Signetics 

5450 

9LS670 

National 

DM54LS670 




SN7406 




DM7417 



7450 



DM74LS670 


9N07 

Motorola 

MC5407 



Tl 

SN5417 


Tl 

SN5450 


Raytheon 

9LS670 




MC7407 




SN7417 



SN7450 

9LS73 

National 

DM54LS73 



National 

DM5407 


9N20 

Motorola 

MC5420 

9N51 

Motorola 

MC5451 



DM74LS73 




DM7407 




MC7420 



MC7451 

9LS74 

National 

DM54LS74 



Signetics 

5407 



National 

DM5420 


National 

DM5451 



DM74LS74 




7407 




DM74^0 



DM7451 


Raythaon 

9LS74 

235 


Tl 

SN5407 



Signetics 

5420 


Signetics 

5451 

9LS83, 

National 

DM54LS83 




SN7407 




7420 



7451 



DM74LS83 


9N08 

Motorola 

MC5408 



Tl 

SN5420 


Tl 

SN5451 


Raythaan 

9LS83A 

239 



MC7408 




SN7420 



SN7451 

9LS86 

National 

DM64LS86 



National 

DM5408 


9N21 

National 

DM54LS21 

9N53 

Motorola 

MC5453 



DM74LS86 




DM7408 




DM74LS21 



MC7453 


Raythaon 

9LS86 

242 


Signetics 

5408 


9N23 

Motorola 

MG5423 


National 

DM5453 

9LS90 

Raythaon 

9LS90 

243 



7408 




;MC7423 



DM7453 

9LS93 

Raythaon 

9LS93 

243 


Tl 

SN5408 



National 

DM5423 


Signetics 

5453 

9LS95 

Raytheon 

9LS95B 




SN7408 




DM7423 



7453 

9L00 

National 

DM54L00 


9N09 

Motorola 

MC5409 



Tl 

SN5423 


Tl 

SN5453 



DM74L00 




MC7409 




SN7423 



SN7453 

9L04 

National 

DM54L04 



National 

DM5409 


9N25 

Motorola 

MC5425 

9N64 

Motorola 

MC5454 i 



DM74L04 




DM7409 




MC7425 



MC7454 ' 

9L24 

National 

DM8024 



Signetics 

7409 



National . 

DM5425 


National 

DM5454 



DM9024 



T| 

SN5409 




DM7425 



DM7454 

9L54 

National 

bM54L54 




SN7409 



Tl 

SN5425 


Signetics 

5454 



DM74L54 


9N10 

Motorola 

MC5410 




SN7425 



7454 

9L86 

National 

DM5486 




MC7410 


9N26 

Motorola 

MC5426 


Tl 

SN5454 



DM7486 



National 

DM5410 




MC7426 



SN7454 

9N00 

Motorola 

’MC5400 




DM7410 



National 

DM5426 

9N60 

Motorola 

MC5460 


♦ Discontinued 

The manufacturers report their devices can be used as direct replacements. Performance details 
often differ, so compare the specifications considerlng your requirements. 
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1C MASTER 


Manufacturer 

Device 

I Replacement 
I Source 

iC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer j Replacement IC Master 

Device 1 Source Device Page 

Manufacturer 

Device 

j Replacement IC Master 

1 Source Device Page 

Fairchild Semiconductor 

9S08 

National 

DM74LS08 

9002 

Motorola 

MC7400 

93LOO 

AMD 

93L00 





Tl 

SN54S08 


National 

DM9002C 


National 

DM74L00 

(cont 0) 





SN74S08 


Tl 

SN9002 

93L01 

AMD 

93L01 




9S09 

National 

DM74LS09 

9003 

in 

in9003 


National 

DM8301 

9N60 

Motorola 

MC7460 


Tl 

SN54S09 


Motorola 

MC7410 



DM9301 


^ National 

DM5460 



SN74S09 


National 

DM9003C 

93L08 

AMD 

93L08 



DM7460 

9S10 

National 

DM74S10 


Tl 

SN29003 

93L09 

National 

DM8309 


Signetics 

5460 


Tl, 

SN54S10 

9004 

in 

in9004 



DM9309 



7460 



SN74S10 


Motorola 

MC7420 

93L10 . 

AMD 

93L10 


Tl 

SN5460 

9S109 

National 

DM74LS109 


National 

DM9004C 


National 

DM76L75 



SN7460 

9S11 

National 

DM74S1t 


Tl 

SN29004 



DM86L75 

9N70 

Motorola 

MC5470 


Tl 

SN54S1 1 

9005 

in 

in9005 

93L11 

AMD 

93L11 



MC7470 



SN74S11 


Motorola 

MC7450 


National 

DM54L154A 


National 

DM5470 

9S112 

National 

DM74S112 


National 

DM9005C 



DM74L154A 



DM7470 


Tl 

SN54S112 


Tl 

SN29005 

93L12 

AMD 

93L12 . 


Signetics 

5470 



SN74S112 

9006 

in 

in9006 


National 

DM8312 



7470 

9S113 

National 

DM74S113 


Motorola 

MC7460 



DM9312 


Tl 

SN5470 


Tl 

SN54S113 


National 

DM9006C 

93L14 

AMD 

93L14 



SN7470 



SN74S113 

9007 

in 

in9007 

93L16 

AMD 

93L16 

9N72 

Motorola 

MC5472 

9S114 

National 

DM74S114 


Tl 

SN29007 


National 

DM76L76 



MC7472 


Tl 

SN54S114 

9008 

in 

in9008 



DM86L76 


National 

DM5472 



SN74S114 


National 

DM9008C 

93L18 

AMD 

93L18 



DM7472 

9S132 

National 

DM54LS132 


Tl 

SN29008 


National 

DM8318 


Signetics 

5472 



DM74LS132 

9009 

in 

in9009 



DM9318 



7472 


Tl 

SN54S132 


Motorola 

MC7440 

93L21 

AMD 

93L21 


Tl 

SN5472 



SN74S132 


National 

DM9009C 

93L22 

AMD 

93L22 



SN7472 

9S133 

National 

DM74S133 


Tl 

SN29009 


National 

DM54L157A 

9N73 

Motorola 

MC5473 


Tl 

SN54S133 

^012 

in 

in9012 



DM74L157A 



MC7473 



SN74S133 


National 

DM90 12C 

93L24 

AMD 

93L24 


National 

DM5473 

9S134 

National 

DM74S134 


Tl 

SN29012 

93L28' 

AMD 

93L28 



DM7473 


Tl 

SN54S134 

9016 

in 

in9016 

93L34 

AMD 

93L34 


Signetics 

5473 



SN74S134 


Motorola 

MC7404 


National 

DM8334 



7473 

9S135 

National 

DM74S135 


National 

DM901 6C 



DM9334 


Tl 

SN5473 


Tl 

SN54S135 


Tl 

SN29016 

93L38 

AMD 

93L38 



SN7473 



SN74S135 

9020 

in 

in9020 

93L40 

AMD 

93L40 

9N74 

Motorola 

MC5474 

9S140 

National 

OM74S140 

9022 

in 

in9022 ' 

93L41 

AMD 

93L41 



MC7474 


Tl 

SN54S140 

9024 

in 

in9024 


National 

DM54181 


National ’ 

DM5474 



SN74S140 


National 

DM74109 



DM74181 



DM7474 

9S15 

National 

DM74S15 



DM8024 

93L60 

AMD 

93L60 


Raytheon 

5474 


Tl 

SN54S15 



DM9024 

93L66 

AMD 

93L66 


Signetics 

5474 



SN74S15 


Signetics 

74109 

93SOO 

National 

DM74S195 



7474 

9S20 

National 

DM74S20 


Tl 

SN54109 


Tl 

SN54S195 


Tl 

SN5474 


Signetics 

74S20 



SN74109 



SN74S195 



SN7474 


Tl 

SN54S20 

9031 

Signetics 

N8252 

93S10 

AMD 

93S10 

9N75 

Motorola 

MC8375 



SN74S20 

9033 

Hitachi 

HM2501 


National 

DM54LS160 


Tl 

SN5475 

9S22 

National 

DM74S22 


Tl 

. SN5481A 



DM74LS160 



SN7475 


Signetics 

74S22 



SN7481A 

93S12 

AMD 

93S12 

9N76 

Motorola 

MC5476 


Tl 

SN54S22 

9034 

Motorola 

MCM4002 


National 

DM8312 



MC7476 



SN74S22 


Signetics 

8224 



DM9312 


National 

DM5476 

9S30 

National 

DM74S30 


Tl 

SN5488A 

93S138 

National 

DM74S138 



DM7476 


Tl 

SN54S30 



SN7488A 


Tl 

SN54S138 


Signetics 

5476 



SN74S30 

9093 

Hitachi 

HD2211 



SN74S138 



7476 

9S32- 

National 

DM74S32 


National 

DM9093 

93S139 

National 

DM74S139 


Tl 

SN5476 


Ti 

SN54S32 


Raytheon 

RM993 


Tl 

SN54S139 



SN7476 



SN74S32 


SW 

SW705 



SN74S139 

9N86 

National 

DM5486 

9S40 

National 

DM75S40 


T! 

SN 158093 

93S151 

National 

DM74S151 . 



DM7486 


Signetics 

74S40 



SN 159093, 


Tl 

SN54S151 


Raytheon 

5486 


Tl 

SN54S40 

9094 

National 

DM9094 



SN74S151 


Sighetics 

5486 



SN74S,40 


Raytheon 

RM994 

93S153 

National 

DM74S153 



7486 

9S51 

National 

DM74S51 


SW 

SW708 


Tl 

SN54S153 


Tl 

SN5486 


Tl 

SN54S51 


Tl 

SN 158094 



SN74S153 



SN7486 



SN74S51 



SN 159094 

93S157 

National 

DM74S157 

9S00 

National 

DM74SOO 

9S64 

National 

DM74S64 

9097 

National 

DM9097 


Tl 

SN54S157 


Signetics 

74S00 


-Signetics 

74S64 


Raytheon 

RM997 



SN74S157 


Tl 

SN54SO0 


Tl 

SN54S64 


SW ■ 

SW709 

93S158 

National 

DM74S158 



SN74S00 



SN74S64 


Tl 

SN 158097 


Tl 

SN54S158 

9S02 

National 

DM74S02 

9S65 

National 

DM74S65 



SN 159097 



SN74S158 


Tl 

SN54S02 


Signetics 

74S65 

9099 

Hitachi 

HD2210 

93S16 

AMD 

93S16 



•SN74S02 


Tl 

SN54S65. 


National / 

DM9099 


National 

DM54LS161 

9S03 

National 

DM74S03 



SN74S65 


Raytheon 

RM999 



DM74LS161 


Signetics 

74S03 

9S74' 

National 

DM74S74 


SW 

SW706 

93S174 

National 

DM74S174 


Tl 

SN54S03 


Tl 

SN54S74 


Tl 

SN 158099 


Tl 

SN54S174 



SN74S03 



SN74S74 



SN 159099 



SN74S174 

,9S04 

National 

DM74S04 

9S86, 

National 

DM74S86 

9135 

National 

DM935 

93S175\ 

National 

DM74S1.75 


Signetics 

74S04 


Tl 

SN54S86 

9157 

National 

DM957 


Tl 

SN54S175 


Tl 

SN54S04 , 



SN74S86 


, SW 

SW957 



SN74S175 



SN74S04 

9001 

ITT 

in9001 

9158 

National 

DM958 

93S194 

National 

DM74S194 

9S05 

National 

DM74S05 < 


Motorola 

MC3052 


SW 

; SW958 


Tl 

SN54S194 


Signetics 

74S05 



MC9001 

93HOO 

National 

DM74LS195 



SN74S194 


Tl 

SN54S05 


Tl 

SN29001 


Tl 

SN54S195 

93S21 

AMD 

93S21 



SN74S05 

9002 

in 

-1 

in9002 

- 


SN74S195 


National 

DM74S139 


♦ Discontinued 


Bold face device numbers indicate manufacturers' data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

Device 

iRepiaoement 
1 Source 

1C Master 
Device Page 

Manu^urer 

Device 

j Replacement 
I Source 

tC Master 
Device Page 

Manufacturer 

Device 

j Replacement 
1 Source 

1C Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

tC Master 
Device Page 

Fairchild Semiconductor 

1 - 

9310 

9311 

Tl 

AMD 

SN74160 

9311 

93156 

Raytheon 

54156 

74156 

93175 

Tl 

SN54175 

SN74175 

\coni 




in 

Motorola 

in9311 

MC8311 


Tl 

SN54156 

SN74156 

93176 

Motorola 

National 

MC93176 

DM54176 








93S22 

AMD 

93S22 



MC9311 

93157 

National 

DM54157 



DM74176 


National 

DM74S157 


National 

DM8311 



DM74157 


Tl 

SN54176 



DM74S22 



DM9311 

> 

Tl 

SN54157 



SN74176 


T1 

SN54S157 


Raytheon 

RC9311 



SN74157 

93177 

Motorola 

MC83177 



SN74S157 



RM9311 

9316 

AMD 

9316 



MC93177 

93S251 

National 

DM74S251 


Tl 

SN54154 


in 

in9316 


National 

DM54177 


Tl 

SN54S251 



SN74154 


Motorola 

MC8316 



DM74177 



SN74S251 

9312 

AMD 

9312 



MC9316 


Tl 

SN54177 

93S253 

National 

DM74S253 


in 

in9312 


National 

DM8316 



SN74177 

93S257 

National 

DM74S257 


Motorola 

MC9312 



DM9316 

93178 

Motorola 

MC83178 


Tl 

SN54S257 


National 

OM8312 


Raytheon 

RC9316 



MC93178 



SN74S257 



DM9312 



RM9316 


Tl 

SN54178 

93S258 

National 

DM74S258 - 


Raytheon 

RC9312 


Tl 

SN54161 



SN74178 


Tl 

SN54S251 



RM9312 



SN74161 

93179 

Motorola 

MC83r79 



SN74S258 


Signetics 

8230 

93160 

National 

DM54160 



MC93179 

93S41 

National 

DM54181 


Tl 

SN29312 



DM74160 


Tl 

SN54179 



DM74181 



SN39312 


Tl 

SN54160 



SN74179 


Tl 

SN54S181 

9314 

AMD 

9314 



SN74160 

9318 

AMD . 

9318 



SN74S181 


Motorola 

MC9314 

93161 

National 

DM54161 


Motorola 

MC9318 

93S42 

National 

DM74S182 

93141 

National 

DM54141 



DM74161 


National 

DM8318 


Tl 

SN54$182 



DM74141 


Tl 

SN54161 



DM9318 



SN74S182 


Tl 

SN74141 



SN74161 


Tl 

SN54148 

93S46 

National 

OM7160 

93145 

in 

11774145 

93162 

National 

DM54162 



SN74148 



DM8160 


Motorola 

MC83145 



DM74162 

93180 

in 

in74180 

93S47 

National 

DM7160 



MC93145 


Tl 

SN54162 


Motorola 

MC83180 



DM74S47 


National 

DM54145 



SN74162 



MC93180 



DM8160 



DM74145 

93163 

National 

DM54163 


National 

DM54180 

93S48 

AMO 

93S48 


Raytheon 

54145 



DM74163 



DM74180 \ 

930 

National 

DM930 



74145 


Raytheon 

54163 


Raytheon 

,54180 

9300 

AMD 

9300 


Tl 

SN54145 



74163 



7418Q 


ITT 

ITT9300 



SN74145 


Tl 

SN54163 


Tl 

SN54180 


Motorola 

MC9300 

9315 

Motorola 

MC8315 



SN74163 



SN74180 


National 

DM8300 



MC9315 

93164 

AMD 

SN74164 

93190 

National 

DM54190 



DM9300 


Notional 

DM5441 


Motorola 

JMC83164 



DM74190 


Raytheon 

RC9300 



DM7441 A 



MC93164 


Raytheon 

54190 



RM9300 


Signetics 

7441 


National 

DM54164 



74190 


Tl 

SN54T95 


Tl 

SN74141 



DM74164 


Tl 

SN54190 



SN74195 

93150 

in 

in74l50 


Tl 

SN54164 



SN74190 

9301 

AMD 

9301 


Motorola 

MC83150 



SN74164 

93191 

National 

DM54191 


in 

ITT9301 



MC93150 

93165 

Motorola 

MC83165 



DM74191 


Motorola 

MC9301 


National 

DM54150 


National 

DM54165 


Raytheon 

54191 


National 

DM8301 



DM74150 



DM74165 



74191 



DMg301 


Raytheon 

54150 


Raytheon 

54165 


,TI 

SN54191 


Tl 

SN29301 



74150 



74165 



SN74191 



SN39301 ^ 


Tl 

SN54150 


Tl 

SN54165 

93194 

AMD 

SN74194 

9304 

AMD 

9304 



SN74150 



SN74165 


National 

DM54194 


ITT 

ITT9304 

93151 

in 

in74151 

93166 

National 

DM54166 



DM74194 


Motorola 

MC9304 


Motorola 

MC83151 



DM74166 


Raytheon 

54194 


Raytheon 

RC9304 



MC93151 


Raytheon 

54166 



74194 



RM9304 


National 

DM54161 



74166 


Tl 

SN54194 

9306 

AMO 

9306 



DM74151 


Tl 

SN54166 



SN74i94 


Motorola 

MC9306 


Raytheon 

54151 



SN74166 

93195 

National 

DM54195 

9307 

Motorola 

MC9307 



74151 

9317B 

National 

DM5447 



DM74195 


National 

DM5448 


Tl 

SN54151A 



DM7447 


Tl 

SN54195 



DM7448 


, 

SN74151A 


-Tl 

SN5447A 



SN74195 

9308 

AMO 

9308 

93152 

Motorola 

MC83152 



SN7447A 

93196 

Motorola 

MC7280 


in 

ITT9308 



MC93152 

931 7C 

National 

DM5446 


National 

DM54196 


Motorola 

MC9308 


Raytheon 

54152 



DM7446 



DM74196 


Raytheon 

RC9308 



74152 


Tl 

SN5446A 


Tl 

SN54196 



RM9308 


Tl 

SN54152A 



SN7446A 



SN74196 


Tl 

SN29308 

93153 

in 

in74153 

93170 

National 

DM74170 

93197 

Motorola 

MC8280 



SN39038 


Motorola 

MC83153 


Raytheon 

54170 


National 

DM54197 

9309 

AMD 

9309 



MC93153 



74170 



DM74197 


Motorola 

MC9309 


National 

DM54153 


Tl 

SN54170 


Tl 

SN64197 


National 

DM8309 



DM74153 


" 

SN74170 



SN74197 



DM9309 X 


Raytheon 

54153 

93174 

AMD 

SN74174 

93198 

Motorola 

MC8316 


Tl 

SN29309 



74153 


National 

DM54174 


National 

DM54198 



SN39309 


Tl 

SN54153 



DM74174 



DM74198 

9310 

AMD 

9310 



SN74i53 


Raytheon 

54174 


Raytheon 

54198 


Motorola 

MC8310 

93155 

National 

DM54155 



74174 



74198 



MC9310 



DM74155 


Tl 

SN54174 


Signetics 

54198 


National 

DM74160 


Raytheon 

54155 



SN74174 



74198 



DM8310 



74155 

93175 

AMD 

SN74175 


Tl 

SN54198 



DM9310 


Tl 

SN54155 


National 

Dl\^54175 



SN74198 


Raytheon 

RC9310 



SN74155 



DM74175 

93199 

National 

DM54199 



RM9310 

93156 

National 

DM54156 


Raytheon 

54175 



DM74199 


Tl 

SN54160 



DM74156 



74175 


Raytheon 

54199 


♦ Discontinued 


1C MASTER 1977 


The manufacturers report their devices can be used as direct reptacements. Performance details 
often differ, so compard the specifications considering your requirements. 


1119 












1C MASTER 


Manufacturer I Replacement 
Device 1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement IC Master 

1 Source Device Page 

Manufacturer I Replacement 
Device 1 Source 

IC Master 
Device Page 

Manufacturer | Replacement IC Master 

Device 1 Source Device Page 

Fairchild Samiconductor 


93410 

Signetics 

74S301 


93427 

MMI 

6301 


9352 

ITT 

in7442 

1 i 





Tl 

SN54S301 



National 

DM54S287 

708 


Motorola 

MC8352 






SN74S300 




DM74S287 

708 



MC9352 




— 



SN74S301 



Tl 

SN54S287 

861 


National 

DM5442 

93199 

Raytheon 

74199 


93411 

Intersil 

IM5533 




SN74S287 

861 



DM7442 


Tl 

SN54199 



MMI 

5530 


93433 

Motorola 

MC4004 



Signetics 

5442 



SN74199 




6530 



Tl 

SN83433 




7442 

932 ' 

National 

DM932 




6531 




SN93433 



Tl 

SN5442 

9321 

AMD 

9321 



National 

DM54S208 

751 

♦93434. 

' Intersil 

IM5600 




SN7442 


National 

DM54LS139 




DM74S208 

751 


MMI 

5230 

i 

9353 

in 

in7443 



DM74LS139 



Raytheon 

RC5330 




6230 



Motorola 

MC8353 

9322 

AMD 

9322, 




RM5330 



Motorola 

MCM4002 




MC9353 


in 

in9322 



Signetics 

82S17 



National 

DM5487 



Signetics 

5443 


Motorola 

MC8322 



Tl 

SN24S200A 




DM7488 

702 



7443 



MC9322 


♦93412 

Intersil 

IM5600 



Signetics 

8223 



Tl 

SN5443 


National 

DM74157 



Tl , 

SN54S214 



Tl 

SN5488A 




SN7443 



DM8322 




SN74S214 




SN7488A 


9354 

in 

in7444 



DM9322 


93415 

Intel 

2115 

683 

93435 

MMI 

5560 



Motorola 

MC8354 


Raytheon 

RC9322 



Intersil 

IM5508 


- 


6560 




MC9354 



RM9322 



NEC 

mPB2205 , 



Motorola 

MC4064 



Signetics 

5444 



54157 



Raytheon 

RC5500 



Tl 

SN7489 




7444 



74157 




RM5500 


93436 

Harris 

HM7621 

682 


' Tl 

SN5444A 


Tl 

SN54157 



RCA 

MWS5001 



Intel 

3602 

697 



SN7444A 



SN74157 




MWS5501 



Intersil 

IM5604 


9355 

Motorola 

MC8355 

9324 

AMD 

9324 



Signetics 

N82S10 



MMI 

5305 


9357 

Motorola 

MC8357 


Motorola 

MC9324 



Tl 

SN54S314 




6305 




MC9357 

9325 

National 

DM54141 




SN74S314 

i' 


National 

DM54S570 

710 

9357A 

in 

in7446A 



DM74141 


9341 5A 

Signetics 

934 15A 




DM74S570 

710 


, Motorola 

MC9357A 


Signetics 

54141 



Tl 

SN74S314 



Signetics 

82S130 



National 

DM5446A 



74141 


93416 

Harris 

HPROM1024A 


Tl 

SN54S270 




DM7446A 


Tl 

SN74141 



Intel 

3601 

695 



SN74S270 



Signetics 

7446 

9328 

AMD 

9328 



Intersil 

IM5603 


93438 

Harris 

HM7640 

682 


Tl 

SN5446A 


in 

in9328 



MMI 

6300 



MMI 

5340 




SN7446A 


Motorola 

MC9328 



Signetics 

N82S126 




6340 


9357B 

in 

in7447A 


Signetics 

N8277 



Tl 

SN74S387 

861 


National 

DM77S295 

714 


Motorola 

MC9357B 

933 

National 

DM933 


93417 

Harris 

HM7610 

682 


' 

DM87S295 

714 


National 

DM5447A 

9334 

AMD 

9334 



MMI 

5300 



Tl 

SN54S475 

864 



DM7447A 


Motorola 

MC9334 




6300 




SN74S475 

864 


Signetics 

7447 


National 

DM9334 



National 

DM54S387 

708 

93446 

Harris 

HM7621 

682 


Tl 

SN5447A 


Tl 

SN54259 




DM74S387 

708 


Intel 

3622 

697 



SN7447A 



SN74259 



Tl 

SN54S387 

861 


MMI 

5306 


9358 

in 

in7448 

9338 

AMD 

9338 




SN74S387 

861 



6306 



Motorola 

MC8358 

9340 

AMD 

9340 


9342 

AMD 

9342 



National 

DM54S571 

710 



MC9358 

93400 

Motorola 

MCM4012 

j 


ITT 

ITT74182 




DM74S571 

710 


National 

DM5448 

9^403 

AMD 

93403 



Motorola 

MC8342 



Signetics 

82S131 




.DM7448 


Intersil 

IM5501 




MC9'342 


93448 

Harris 

HM7641 

682 


Signetics 

7448 


MMI 

6560 



National 

DM54182 



MMI 

5341 



Tl 

SN5448 


Motorola 

MCM4064 




DM74182 




6341 




SN7448 



MC4064 



Raytheon 

RM9342 



National 

DM77S296 

714 

9359 

Motorola 

MC8359 


National 

DM7489 

704 



54182 




DM87S296 

714 



MC9359 



DM7489 

741 



74182 



Tl 

SN54S474 

864 

936 

National 

DM936 


Signetics 

N82S25 



Signetics 

54182 




SN74S474 

864 

9360 

, AMD 

9360 


\ Tl 

SN74S289 




74182 


9345 

ITT. 

1177445 



' in 

in74192 



SN7489 



Tl 

SN54182 



Motorola 

MC9345 



Motorola 

MC8360 

93404 

Signetics 

82S25 




SN74182 



National 

DM5445 




MC9360 

♦93406 

Intersil 

IM5603 


93421 

Intersil 

IM5523 




DM7445 



National 

DM54192 


MM! 

6200 



MMl' 

5531 



Raytheon 

5445 




DM74192 


Motorola 

MCM4006 




6531 




7445 



Raytheon 

RC9360 


Signetics 

N82S226 



National 

DM54S200 

704 


Signetics 

5445 




RM9360 


Tl 

SN54187' 




DM74S200 

704 



7445 




54192 



SN74T87 



Raytheon 

RC5340 



Tl 

SN5445A 




74192 

93407 

Motorola 

MC4004 




RM5340 




SN7445A 



Signetics 

54192 



MC4304 



Signetics 

N82S16 


93452 

MMI 

5352 




74192 


Tl 

SN5481A , 



Tl 

SN54S201 , 




6352 



Tl 

SN74192 



SN748iA 




SN74S200A 



National 

DM54S572 

702 

9366 

AMD 

9366 

9341 

AMD 

9341 




SN74S201 




DM54SS72 

712 


in. 

in74193 


Motorola 

MC8341 


93425 

Intel 

2125 

683 



DM74S572 

702 


Motorola 

MC8366 



MC9341 



RCA 

MWS5001 




DM74S572 

712 



MC9366 


National 

DM54181 




MWS5501 


93453 

MMI 

5353 



National 

DM54193 



DM74181 



Tl 

SN74S214 




6353 


' 


DM74193 


Raytheon 

RC9341 


93425A 

Signetics 

93425 



National 

DM54S573 

702 


Raytheon 

RM9366 



RM9341 



Tl 

SN74S214 




DM54S573 

702 



54193 



54181 


93426 

Harris 

HPROM1024 




DM54S573 

712 



74193 



74181 



Intel 

3621 

695 



DM74S573 

712 


Signetics 

54193 


Signetics 

54181 



Intersil 

IM5623 


9349 

Raytheon 

54180 




74193 



74181 



MMI 

^ 6301 




74180 



Tl 

SN54193 


Tl 

SN54181 



Signetics 

N82S129 



Signetics 

54180 




SN74193 



SN74181 



Tl 

SN54S2i37 

861 



74180 


937 

National 

DM937 

♦93410 

> Motorola 

MCM4056 




SN746287 

861 


Tl 

SN54180 


9375 

in 

in7475 


Signetics 

N93410 


93427 

Harris 

HM7611 

682 



SN74180 



Motorola 

MC9375 



54S301 



MMI 

5301 


935 

National 

DM935 



National 

DM5475 
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Manufacturer 
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1 Replacement 
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iC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
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iC Master 
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1 Replacement 
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Device 

C Master 
Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Fairchild Semiconductor 

. 4.1 

9395 

in 

Motorola 

in7495A 

MC8395 

9930 

Tl 

SN 15830 
SN 15930 


AY5-1013 

AY5-9100 

Western 

Plessey 

TR1602 

MP9100 


a; 




National 

MC9395 

DM5495 

9932 

Hitachi 

HD2201 

RM932 


AY5-9200 

DL9-1402 

Plessey 

SGS 

MP9200 

M141 







Raytheon 



9375 

National 

DM7475 



DM7495 


SW 

SW932 



Signetics 

2502 



Signetics 

5475 


Signetics 

5495 


Tl 

SN15832 


♦DL9-1403 

SGS . 

M136 




7475 



7495 



SN15932 


♦DL9-1404 

SGS 

Ml 30 



Tl 

SN5475 


Tl ' 

SN5495A 

9933 

Hitachi 

HD2202 




M141 




SN7475 



SN7495A 


Raytheon 

RM933 


MEM4001 

RCA 

CD4001 


9377 

Motorola 

MC8377 

9396 

in 

in7496 


SW 

SW933 


MEM4007 

RCA 

CD4007 




MC9377 


Motorola 

MC8396 


Tl 

SN15833 


MEM4011 

RCA 

CD40ri 



National 

DM54LS77 



MC9396 



SN15933 


MEM4013 

RCA 

CD40i3 




DM74LS77 


National 

DM5496 

9935 

Hitachi 

HD2208 


MEM4016 

RCA 

CD4016 


9380 

in 

in7480 



DM7496 


Raytheon 

RM935 




CD4066 

' 


Motorola 

MC8380 


Signetics 

5496 


SW 

SW935 


MEM4049 

RCA 

CD4049 




MC9380, 



7496 , 


Tl 

SN15835 


MEM4050 

RCA 

CD4050 



Signetics 

5480 


Tl 

SN5496 



SN15935 


MEM4051 

RCA 

CD4051 




7480 



SN7496 

9936 

Hitachi 

HD2206 


MEM4053 

RCA 

CD4053 



Tl 

SN5480 

944 

National 

DM944 


Raytheon 

RM936 


RA3-4256 

EMM/Semi 

RA3-4256 




SN7480 

945 

National 

DM945 


sW 

SW936 


RA3-4402 

EMM/Semi 

4402 


9382 

ITT 

in7482 

946 

National 

DM946 


Tl 

SN 15836 


♦RA9-1101 

Intersil 

IM7501 



Motorola 

MC8382 

948 

National 

DM948 



SN 15936 




IM751 1 




MC9382 

949 

National 

DM949 

9937 

Raytheon 

RM937 



Mostek 

MK4007 



National 

DM7482 

95H90 

Plessey 

SP640 


SW 

SW937 


♦RA9-1103 

Signetics 

1103 ^ 



Tl 

SN5482 

95H91 

Plessey 

SP641 


Tl 

SN15837 


♦R0 1-2048 , 

AMI 

S8773 




SN7482 

95H92 

Plessey 

SP642 



SN1593) 


R03-16384 

AMI 

S8996 

634 

9383 

ITT 

in7483 

95H93 

Plessey 

SP643 

9941 

Raytheon 

RM941 



EMM/Semi 

R03-16384\ 



Motorola 

MC8383 

96L02 

National 

DM9602 


SW 

SW941 


R03-4096 

EMM/Semi 

R03-4096 




MC9383 

86S02 

National 

DM8602 . 


Tl 

SN 15841 


R03-5120 

EMM/Semi 

R03-5120 



National 

DM5483 



DM9602 



SN 15941 


R03-8316 

EMM/Semi . 

R03-8316 




DM7483 

9600 

AMD 

9600 

9944 

Hitachi 

HD22P9 



Mostek 

MK31000 



Signetics 

5483 

9601 ' 

AMD 

9601 


Raytheon 

RM944 


R05-2240 

Mostek 

MK2302 




7483 


in 

in9601 , 


SW 

SW944„ 


R05-8192 

AMI 

S8865 

634 


Tl 

SN5483A 


Motorola 

MC9601 . 


Tl 

SN 15844 


♦R06-1024 

AMI 

S8773 




SN7483A 


National 

DM860 i 



SN 15944 


♦R06-2048 

AMI 

S8773 


9385 

National 

DM5485 



DM9601 

9945 

Hitachi 

HD2205 






939 

National 

DM7485 

DM939! 


Raytheon 

RF8601 

RF9601 


Raytheon 

SW 

RM945 

SW945 


Harri3 Semiconductor 

9390 

ITT 

in7490 


Tl 1 

SN29601 


Tl 

SN 15845 







Motorola 

MC8390 

9602 

AMD 

9602 



SNT5945 


HA-2055 

Datel 

AM-405 




MC9390 


in 

in9602 

9946 

Hitachi 

HD2203 


HA.2065 

Oatel 

AM-406 



National 

DM5490 


Motorola 

MC9602 


Raytheon 

RM946 


HA-2425 

Datel 

SHM-IC-1 




DM7490 


National 

DM8602 


SW 

SW946 

f 

HA-2500 

Intersil 

2500 



Signetics 

5490 1 



DM9602 


Tl 

,SN 15846 


HA-2502 

Intersil 

2502 




7490 


Raytheon 

RF8602 



SN 15946 


HA-2505 

Datel 

AM-450 



Tl 

SN5490A 



RF9602 

9948 

Raytheon 

RM948 



Intersil 

2505 




SN7490A 

9603 

ITT 

in74121 


SW 

SW948 


HA-2520 

AO 

AD509 

574 

9391 

ITT 

jn7491 


Motorola 

''MC8603 


Tl 

SN 15848 



Intersil 

2520 



Motorola 

MC8391 



MC9603 



SN 15948 


HA-2522 . 

AD 

AD509 

574 



MC9391 


National 

DM54121 

9949 

SW 

SW949 



Intersil 

2522 



National 

DM5491 



DM74121 


Tl 

SN 15849 


HA-2525 

AD 

AD509 

574 

( 


DM7491 


Signetics 

54121 



SN 15949 



Datel 

AM-452 



Signetics 

5491 



74121 

9950 ^ 

Raytheon 

RM950 



Intersil 

2525 




7491 


Tl 

SN54121 


SW 

SW950 


HA-2605 

Datel 

AM-460 



Tl 

SN5491A 



SN74121 


Tl 

SN 15850 


HA-2625 

AD 

AD507 

574 



SN7491A 

961 

National 

DM961 



SN 15950 



Datel 

AM.462 


9392 

ITT 

im492 

9614 

AMD 

9614 

9951 

Raytheon 

RM951 


HA-2645 

Date! 

AM-464 



Motorola 

MC8392 


in 

in9614 


SW 

SW951 


HAt2650 

Teledyne S 

1558 




MC9392 


Tl 

SN55114 


Tl 

SN 15861 


'HA.2655 

Teledyne S 

1458 



National 

DM5492 

9615 

AMD 

9615 



SN15951 


HA-2905 

Datel 

AM-490 




DM7492 


in 

in9615' 

9961 

Raytheon 

RM961 


HA-4741 

Raytheon 

HA^741 

598 


Signetics 

9392 


Tl 

SN55115 


SW 

SW961 


HD14518 

RCA 

CD4518 




9392 

9616 

AMD 

9616 


Tl 

SN15861 



SSS 

SCL4518 



Tl 

SN5492A 

9617 

AMD 

9617 



SN15961 


HD 14520 

RCA 

CD4520 




SN7492A 

96176 

Motorola 

MC83176 

9962 

Hitachi 

HD2207 



SSS 

SCL4520 


9393 

in 

in7493 

962 

National 

DM962 


Raytheon 

RM962 


HD14529 

RCA 

CD4052 



Motorola 

MC8393 

9620 

AMD 

9620 


SW 

SW962 


HD4000 

Motorola 

MCI 4000 




MC9393 

9621 

AMD 

9621 


Tl 

SN15862 



RCA 

CD4000 . 



National 

DM5493 


Raytheon 

RC9621 



SN 15962 



SSS 

SCL4000 




DM7493 



RM9621 

9963 

Raytheon 

RM963 


HD4001; 

Motorola 

MCI 4001 



Signetics 

549,3 

9622 

Raytheon 

RC9622 


SW 

SW963 



National 

CD4001 




7493 



RM9622 


Tl 

SN 15863 



RCA 

CD4001 



Tl 

SN5493 

963 

National 

DM963 



SN15963 



SSS 

SCL4001 




SN7493 

9664 

Signetics 

7524 





HD4002 

Motorola 

MCI 4002 


9394 

in 

Motorola 

in7494 

MC8394 

9665 

Signetics 

Sprague 

7525 

ULN-2001 

General Instrument 


National 

RCA 

CD4002 

CD4002 




MC9394 

9666 

Sprague 

ULN-2002 






SSS 

SCL4002 



Signetics 

5494 

9667 

Sprague 

ULN-2003^ 

♦AY5-1012 

Tl 

TMS6011 


HD4006 

RCA 

CD4006 




7494 

9.930 

Hitachi 

HD2204 V 

AYS^IOIS 

AMI 

S1883 

400 


SSS 

SCL4006 



Tl 

SN5494 


Raytheon 

RM930 



S1883 

401 

HD4607 

Motorola 

MCI 4007 




SN7494 


SW 

SW930 


Western 

TR1402 



National 

CD4007 



♦ Discontinued 

The manufacturers report their devices can be used as direct replacements. Performance details 
often differ, so pompare the specifications considering your requirements. 
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1C MASTER 


Manufacturer 
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1 Replacement 
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iC Master 
Device Page 

Manu^urer 

Device 

Replacement 
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iC Master 
Device Page 

Manufacturer 
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1 Replacement 
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Device Page 

Manufacturer 

Device 

1 Replacement 

1 Source 

IC Master 
Device Page 

Harris Semiconductor 

HD4066 

RCA ' 

CD4066 


HD74C162 

Fairchild 

F40162 ' 


HM7602 

National 

DM7577 

702 

(cont'd) 




SSS 

SCL4066 



National 

MM74C162 




DM8577 

702 



HD54C00 

National 

MM54C00 



SSS 

SCL4162 



Signetics 

N82S23 







MM64C00 


HD74C163 

Fairchild 

F40163 



Tl 

SN54S188 

860 

HD4007 

RCA 

CD4007 

HD54C02 

National 

MM54C02 



National 

MM74C163 




SN74S188 

860 


SSS 

SCL4007 

HD54C04 

National 

MM54C04 



SSS 

SCL4163 


HM7603 

MMI 

5331 


HD4008 

RCA 

CD4008 

HD54C08 

National 

MM54c68 


HD74C164 

National 

MM74C164 




6331 


HD4011 

National 

CD4011 

HD54C10 

National 

MM54C10 


HD74C165 

National 

MM74C165 



Signetics 

N82S123 



RCA 

CD401 1 

HD54C107 

National 

MM54C107 


HD74C173 

National 

MM74C173 



Tl 

SN54S288 



SSS 

SCL4011 

HD54C151 

National 

MM54C151 



RCA 

CD4076 




SN74S288 

i 

HD4012 

Motorola 

MC14012 

HD54C154 

National 

MM54C154 


HD74C174 

Fairchild 

F4Q1 74 


HM7610 

Intel 

3601-1 

695 


National 

CD4012 

HD54C157 

National 

MM54C157 



National 

MM74C174 



Intersil 

IM5603 



RCA 

CP4012 

HD54C160 

National 

MM54C160 


HD74C175 

Fairchild 

F40175 



MMI 

5300 



SSS 

SCL4012 


SSS 

SCL4160 



National 

MM74C175 




6^00 


HD4013 

Motorola 

MCI 40 13 

HD54C161 

National 

MM54C161 


HD74C192 

Fairchild 

F40192 



National 

DM54S387 

708 


National 

CD4013 


SSS 

SCL4161 



National 

MM74C192 




DM74S387 

708 


RCA 

CD4013 

HD54C162 

National 

MM54C162 



RCA 

CD40192 



Signetics 

N82S126 



SSS 

SCL4013 


SSS 

SCL4162 


HD74C193 

Fairchild 

F40193 



Tl 

SN54S387 

861 

HD4014 

National 

CD4014 

HD54C163 

National 

MM54C163 



National 

MM74C193 




SN74S387 

861 


RCA 

CD4014 


SSS 

SCL4163 



RCA 

CD40193 


HM7611 

Intel 

3621-1 

695 


SSS 

SCL4014 

HD54C164 

National 

MM54C164 


HD74C195 

Fairchild 

F40195 



Intersil 

IM5623 


HD4015 

National 

CD4015 

HD54C165 

National 

MM54C165 



National 

MM74C195 



MMI 

5301 



RCA 

CD4015 

HD54C173 

National 

MM54C173 


HD74C20 

National 

MM74C20 




6301 



SSS 

SCL4015 

HD54C174 

National 

MM54C174 



RCA 

CD4012 



National 

DM7574 


HD4017 

National 

CD4017 

HD54C175 

National 

MM54C175 


HD74C200 

National 

MM74C200 

808 


Signetics 

82S129 



RCA 

CD4017 

HD54C192 

National 

MM54C192 


HD74C221 

National 

MM74C221 



Tl 

SN54S287 

861 


SSS 

SCl4017 

HD54C193 

National 

MM54C193 


HD74C30 

National 

MM74C30 




SN74S287 

861 

HD4018 

National 

CD4018 

HD54C195 

National 

MM54C195 


HD74C32 

National 

MM74C32 


HM7520 

Intel 

3602 

697 


RCA 

CD4018 

HD54C20 

National 

MM54C20 


HD74C42 

National 

MM74C42 



MMI 

5305 



SSS 

SCL4018 

HD54C30 

National 

MM54C30 



RCA 

CD4028 




6305 


HD4019 

National 

CD4019 

HD54C32 

National 

MM54C32 


HD74C48 

National 

MM74C48 



National 

DM54S570 

710 


RCA 

CD4019 

HD54C42 

National 

MM54C42 


HD74C73 

National 

MM74C73 




DM74S570 

710 


SSS 

SCL4019 

HD54C48 

National 

MM54C48 


HD74C74 

National 

MM74C74 



Signetics 

82S130 


HD4020 

National 

CD4020 

HD54C73 

National 

MM54C73 



RCA 

CD4013 



Tl 

SN54S270 



RCA 

CD4020 

HD54C74 

National 

MM54C74 


HD74C76 

National 

MM74C76 




SN74S270 



SSS 

SCL4P20 

HD54C76 

National 

MM54C76 



RCA 

CD4027 ' 


HM7621 

Intel 

3622 

^97 

HD4021 

National 

CD4021 

HD54C83 

National 

MM54C83 


HD74C83 

National 

MM74C83 



MMI 

5306 



RCA 

CD4021 

HD54C85 

National 

MM54C85 


HD74C85 

Fairchild 

F40085 




6306 



SSS 

SCL4021 

HD54C86 

National 

MM54C86 



National 

MM74C85 



National 

DM54S571 

710 

HD4022 

National 

CD4022 

HD54C89 

National 

MM54C89 

805 

HD74C86 

;National 

MM74C86 




DM74S571 

710 


RCA 

CD4022 

,HD54C901 

National 

MM54C901 


H074C89 

National 

MM74C89 

805 


Signetics 

82S131 



SSS 

SCL4022 

HD54C902 

National 

MM54C902 


HD74C901 

National 

MM74C901 



Tl 

SN54S370 


HD4023 

Motorola . 

MCI 4023 

HD54C903 

National 

MM54C903 


HD74C902 

National 

MM74C902 




SN74S370 



National 

CD4023 

HD54C904 

fiational 

MM54C904 


HD74C903 

National 

MM74C903 


HM7640 

Intel 

3604 



RCA 

CD4023 

HD54C906 

National 

MM54C906 


HD74C904 

National 

MM74C904 



MMI 

5340 



SSS 

SCL4023 

HD54C907 

National 

MM54C907 


HD74C906 

National 

MM74C906 




6340 


HD4024 

National 

CD4024 

HD54C95 

National 

MM54C95 


HD74C907 

National 

MM74C907 



National 

DM77S295 

714 


RCA 

CD4024 

HD6101 

Intersil 

IM6101 


HD74C95 

National 

MM74C95 




DM87S295 

714 


SSS 

SCL4024 

HD6101A 

Intersil 

IM6101A 


HD80C95 

National 

MM7dC95 



RCA 

CD40032 


HD4025 

Motorola 

MC14025 

HD6101C 

Intersil 

IM6101C 


HD80C97 

Fairchild 

F40097 



Tl 

SN54S475 

864 


National 

CD4025 

HD6402 

Intersil 

IM6402 



National 

MM70C97 




SN74S475 

864 


RCA 

CD4025 

HD6402A 

Intersil 

1M6402A 




MM80C97 


HM7641 

Intel 

3624 



SSS 

SCL4025 

HD6402C 

Intersil 

IM6402C 


Hi1818 

RCA 

CD4051 



MMI 

5341 


HD4027 

National 

CD4027 

HD6403 

Intersil 

IM6403 


H1 1828 

RCA 

CD4052 




634'1 



RCA 

CD4027 

HD6403A 

Intersil ' 

IM6403A 


HI5040 

Intersil 

IH5040 



National 

DM77S296 

714 


SSS 

SCL4027 

HD6403C 

Intersil 

IM6403C 


HI5041 

Intersil 

IH5041 




DM87S296 

714 

HD4028 

National 

CD4b28 

HD70C95 

National 

MM70C95 


HI5042 

Intersil 

IH5042 



Tl 

SN54S474 

864 


RCA 

CD4028 

HD70C97 

National 

MM70C97 


HI5044 

Intersil 

IH5044 




SN74S474 

864 


SSS 

SCL4028 

HD74C00 

National 

MM54C95 


HI5045 

Intersil 

IH5045 


HM7642 

Intel 

3605 

699 

HD4029 

National 

GD4029 



MM74COO 


HI5046 

Intersil 

IH5046 



MMI 

5352 



RCA 

CD4029 


RCA 

CD4011 


HI5047 

Intersil 

IH5047 




6352 



SSS 

SCL4029 

HD74C02 

National 

MM74C02 

\ 

HI5048 

Intersil 

IH5048 



National 

DM54S572 

702 

HD4030 

National 

CD4030 


RCA 

CD4001 


HI5049 

Intersil 

IH5049 




DM54S572 

712 


RCA 

CD4030 

HD74C04 

National 

MM74C04 


HI5050 

Intersil 

IH5050 




DM74S572 

702 



CD4070 


RCA 

CD4069 . 


HI5051 

Intersil 

IH5051 




DM74S572 

712 


SSS 

SCL4030 


SSS 

SCL4069 


HI506 

RCA 

CD4067 



Signetics 

82S136 


HD4035 

National 

CD4035 

HD74C08 

National 

MM74C08 



Siliconix 

DG606 


HM7643 

Intel 

3625 

699 


RCA 

CD4035 

HD74C10 

National 

MM74C10 


HI506A 

Datel 

MX- 1606 



MMI 

5353 



' SSS 

SCL4035 


RCA 

CD4023 


HI507 

RCA 

CD4097 




6353 


HD4040 

National 

CD4040 

HD74C107 

National 

MM74C107 



Siliconix 

DG507 



National 

DM54S573 

702 


RCA 

CD4040 

HD74C14 

National 

MM74C14 


HI507A 

Datel 

MXD-807 




DM54S573 

702 


SSS 

SCL4040 


SSS 

SCL4584 


HI508 

RCA 

CD4051 




DM54S573 

712 

HD4042 

National 

CD4042 

HD74C151 

National 

MM74C151 


HI508A 

Datel 

MX-808 




DM7^573 

712 


SSS 

SCL4042 

HD74C154 

National 

MM74C154 


HI509 

RCA 

CD4052 



Signetics 

82S137 


HD4049 

National 

CD4049 

HD74C157 

National 

MM74C157 


HI509A 

Datel 

MXD-409 


HPR0M0512 

Tl 

SN54186 



RCA 

C04049 

HD74C160 

Fairchild 

F40160 


HM6100 

Intersil 

iM6100 




SN74186 



SSS 

SCL4049 


National 

MM74C160 


HM6100A 

Intersil 

IM6100A 


HPROM1024 Intel 

3621 

695 

HD4050 

National 

CD4050 


SSS 

SCL4160 


HM61Q0C 

Intersil 

IM6100C 



MMI 

5301 



RCA 

CD4050 

HD74C161 

Fairchild 

F40161 


HM7602 

AMD 

AM27S09 




6301 



SSS 

SCL4050 


National 

MM74C161 



MMI 

5330 



Signetics 

N82S129 


HD4066 

National 

CD4066 


SSS 

SCL4161 




6330 



Tl 

SN54S287 

861 


♦ Discontinued 


Bold face device numbers indicate manufacturers' data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer Replacement 
Device I Source Device 


Harris Semiconductor 
cont'd) 


HF>ROM1024 Tl 

HPf^OM1024A Fairchild 
\ Intel 


♦HPR0M2048- Fairchild 
' Intersil 

Signetics 

HPROM2048AAMD 

Fairchild 

Signetics 

HPROM8256 Intersil 
MMI 


93416 

M3601 

3601 695 

IM5603 

5300 

6300 

N82S126 

SN54S387 861 

SN74S387 861 

93446 

IM5624 

N82S131 

AM27S08 

93436 

N82S130 

IM5600 

5330 

6330 

DM7577 702 
DM8577 702 

N82S23 

SN54S188 860 

SN54188 

SN74S188 860 

SN74188 


Hughes Aircraft, MOS 
Division ^ 


HMPC1802 RCA CDP180: 


Hybrid Systems 


ADC586-10 Teledyne S 8701 

ADC586-12 Teledyne S 8702 

ADC586-8 Teledyne S 87p0, 


FIPS 

1101 

IM7501 

IM7511 

MK4007 

MM1 101 

S1 103 

S146 

1103 

HM3503 

1103 

1103 

1103 

SY1 103 

TM$1103 

S8773 

R05-1302 

1402 

S2,502A 

MM 1402 

1402 
M141 

2502 
SY1402 

1403 
MM 1403 

1403 
M136 

2503 
SY1403 

1404 
MM 1404 
1404 
Ml 30 


♦ Discorttinued 


Manufacturer I Replacement 1C Master 

Device 1 Source Device Page 

Manufacturer I Replacement 1C Master 

Device 1 Source Device Page 

Manufacturer | Replacement 1C Master 

Device 1 Source Device Page 

1404 

Signetics 

2504 


3101 

Tl 

SNS4S289 


3621 

MMI 

6301 



Synertek 

SY1404 




SN74S289 



National 

DM54S287 

708 

1405 

AMD 

1405 


3102 

Fairchild 

93400 




DM74S287 

708 


Signetics 

. 2505 


3104 

Fairchild 

93402 



Tl 

SN54S287 

861 

1406 

Xmo 

1406 


3106 

Fairchild 

93421 




SN74S287 

861 

1407 

, AMD 

1407 



Intersil 

IM5523 


3622 ? 

Fairchild 

93446 


1504 

AMI 

S1685 



MMI 

6531 



Harris 

HM7621 

682 

1506 

AMD 

1506 



National 

MM74S200 



MMI 

5306 


1507 

AMD 

1507 



Raytheon 

RC5340 




6306 


1702 

AMD 

1702 




RM5340 



National 

DM54$571 

710 


National 

MM1702 

818 


Signetics 

82S16 




DM74S571 

710 

1702A 

AMD 

1702A 



Tl 

SN54S201 



Signetics 

82S131 



Mostek 

MK3702 




SN74S200A 


3624 

Harris 

HM7641 

682 

2101 

AMD 

2101 


; ' 


SN74S201 



MMI 

5341 



EA 

EA2101 


3107 

Fairchild 

93411 




6341 



Hitachi 

HM2101 



Iptersil 

IM5533 



National 

DM77S296 

714 


National 

MM2101 

756 


MMI. 

5530 




DM87S296 

714 


RCA 

MW4101 




6530 




SN54S474 



Synertek 

SY2101 



National 

MM74S206 




SN74S474 



Tl 

TMS2101 

857 


Raytheon 

RC5330 


3625 

Harris 

HM7643 

682 



• TMS4039 




RM5330 



MMI 

5353 


2102 

AMD 

2102 



Signetics 

S82S17 




6353 




9102 




74S01 



National 

DM54S573 

702 


EA 

EA2102 




82S17 




DIIII54S573 

702 


Fairchild 

2102 



Tl 

SN54S301 




DM54S573 

712 


Intersil 

IM7552 




.SN74S300 




DM74S573 

712 


Mostek 

MK4102 




SN74S301 



Signetics 

82S137 



National 

MM2102 

759 

3110 

Tl 

SN74S214 


4001 

Harris 

HM7621 

682 


SGS 

M330 




SN74S314 



National 

iNS400T 

1059 


Signetics 

2102 


3202 

Fairchild 

93401 

N 

4002 

National 

iNS4002 

1059 


Synertek 

SY2102 


3207 

ITT 

iTT3207 


4003 

National 

iNS4003 

1059 


Tl 

TMS4033 


3207A 

NEC 

mPD246 


4004 

National 

iNS4004 

1059 



TMS4034 



Signetics 

3207 


4008 

National 

iNS4008 

1059 



TMS4035 


3212 

Tl 

SN54S412 


4009 

National 

INS4009 

1059 

2102A 

Signetics 

21F02 




SN74S412 


4201 

National 

DP4201 

435 

2104 

Fairchild 

4096 


3301 

AMD 

SN74186 


4702 

AMO 

4702 



Mostek 

MK4096 



Intersil 

IM5603 


5201 

SSS 

SCL5424 



RCA 

MW4104 



MMI 

H6200 


5801 

SSS 

SCL5437 


2107A 

Tl 

TMS4030 

854 



5200 


8080 

AMD 

9080 




TMS4060 

854 


Tl ^ 

SN54187 



National 

DP8080A 

1033 


Western 

RM1701 




SN74187 




iNS8080A 

1033 

2107B 

Intersil 

7280 


3301 A 

Signetics 

82S226 



NEC 

mPD8080 



National 

MM5280 

794 

3304 

MMI 

6340 



Tl 

TMS8080 

1097 


NEC 

mPD411 



Signetics 

82S215 


8212 

AMD 

8212 



RCA 

MW4660 




8205 



National 

DP8212 

439 


Tl 

TMS4060 

854 

3601 

Fairchild 

93416 . 



NEC 

MPD8212 


2111 

AMD 

2111 



Harria 

HM7610 

682 


Tl 

SN54S412 



EA 

EA21H 




HPROM1024A 



SN74S412 

> 


National 

MM2111 

768 


Intersil 

IM5603 


8216 

AMD 

8216 



RCA 

MW4111 



MMI 

5300 


8224 

AMD 

8224 



Synertek 

SY2111 




6300 



National 

DP8224 

447 


Tl 

TMS4042 



Signetics 

N82S126 


8226 

AMD 

8226 


2112 

AMD 

2112 



Tl 

SN54S387 

861 

8228 

AMD 

8228 



EA 

EA2112 




SN74S387 

861 


National 

DP8228 

453 


National 

MM2112 

771 

3601-1 

'National 

DM54S387 

708 


Tl 

SN74S428 



RCA 

MW4112 




DM74S387 

708 

8238 

AMD 

8238 



Synertek 

SY2112 


3602 

Fairchild 

93436 



National 

DP8238 

453 


Tl 

TMS'4043 , 



Harris 

HM7620 

682 


Tl 

SN74S438 


2113 

Synertek 

SY2113 



MMI 

5305 


8251 

AMD 

9551 


2116 

Mostek 

MK4116 




6305 



National 

DP8251 


2146 

AMI 

S146 

634 


National 

DfM54S570 

710 

8255 

AMD 

9^55 


2308 

EA 

EA2308 




DM74$570 

710 


National 

DP8255 



Mostek 

MK30000 



Signetics 

82S130 


8257 

AMD 

8257 


2316 

\ EMM/Semi 

r63-8316 


3604 

Harris 

HM7640 

682 

8259 

AMD 

8259 



Gl 

R03-8316 



MMI 

5340 


8300 

National 

DP8300 

458 


Mostek 

MK31000 




6340 


8302 

National 

OP8302 

466 



MK34000 




6340 


8304 

National 

DP8304 

472 

2401 

Synertek 

SY2401 



National 

DNI77S295 

714 

8308 

AMD 

9208 


2405 

AMI 

SI 685 




DM87S29S 

714 


EA 

EA8308 ' 



Synertek 

SY2405 




SN54S475 



Mostek 

MK30000 


2708 

Mostek 

MK3708 




SN74S475 



Tl 

TMS4700 

856 

3002 

Signetics 

N3002 


3605 

Harris 

HM7642 

682 

8316 

AMD 

8316 


3101 

AMD 

AM27S02 



MMI* 

5352 



Gl 

R03-8316 




3101 




6352 



Mostek 

MK34dOO 



Intersil 

IM5501 



National 

DM54S572 

702 


Synertek 

SY2316 



MMI 

5560 




DM54S572 

712 

8702 

AMD 

8702 




6560 




DM74S572 

702 

8708 

Mostek 

MK3708 



National 

MM54S289 




DM74S572 

712 







MM74S289 



Signetics 

82S136 







Signetics 

N82S25 


3621 

Harris 

HM7611 

682 







3101 



MMI 

5301 







The manufacturers report their devices can be used as direct replacements. Performance details 
often differ, so compare the specifications considering your requirements. 
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IH5042 



■ 

IM5603 

NEC 

mPB403 


IM6524-1 

Harris 

HM6524"-1 

f 





IH5043 



■ 


Signetics 

82S126 


IM6551 

Harris 

HM6551 

676 f 





IH5044 

Harris 

HI5044 

433 


Tl 

SN54S387 

861 

IM6561 

Harris 

HM6561 

677/ 





IH5045 

Harris 

HI5045 

433 



SN74S387 

861 

iM6900 

Harris 

HM6900 

/ 

tntersij 





Siliconix 

06185 


IM5604 

Fairchild 

93436 


IM7051 

AMD 

1101 

/ 




iH5046 

Harris 

Hi604S 

433 


Harris 

HM7620 

682 

IM7501 

Mostek 

MK4007 

‘ / 





IH5047 

Harris 

HI5047 

433 


Intai 

3602 

697 

IM7511 

Mostek 

MK4007 

/ 

AH0126 

Siliconix 

DG126 


IH5048 

Siliconix 

06181 



MMI 

5305 


IM7512 

Mostek 

MK4007 

/ 

AH0129 

Siliconix 

06 129 


IH5049 

Harris 

Hi5049 

433 



6305 



Signetics 

1101 

/ 

AH0133 

Siliconix 

06 133 



Siliconix 

06184 



National 

DM64S570 

710 

IM7552 

Mostek 

MK4102 


AH0134 

Siliconix 

06134 


IH5050 

Harris 

HI5050 

433 



DM74S570 

710 


SGS 

M330 


AIH0139 

Siliconix 

06139 



Siliconix 

061 87 



Signetics 

N82S130 



Signetics 

2102 


AH0140 

Siliconix 

06140 


IHfiOSI 

Harris 

HI5051 

433 


Tl 

SN54S270 



Tl 

TMS4033 


AH0141 

Siliconix 

06141 



Siliconix 

06190 




SN74S270 




TMS4034 


AH0142 

Siliconix 

06142 


IHS070 

AD 

A07507 

431 

IM5605 

Harris 

HM7640 

682 



TMS4035 


AH0143 

Siliconix 

06143 



Harris 

Hi$07 

432 


Intel 

3604 


IM7702 

Nortec 

1402 


AH0144 

Siliconix 

06144 



Siliconix 

06507 



MMI 

5340 



Signetics 

2502 


AH0145 

Siliconix 

06145 


IM55S08 

Tl 

SN74S314 




6340 


IM7703 

Nortec 

1403 


AH0146 

.Siliconix 

06146 


IM55S18 

T1 

SN74S314 



National 

DM77S296 

714 


Signetics 

2503 


AH0151 

Siliconix 

06151 


IM5501 

AMD 

IM5501 




DM87$295 

714 

IM7704 

Nortec 

1404 


AH0152 

Siliconix 

06152 



MMI 

5560 



Tl 

SN54S475 

864 


Signetics 

2504 


AH0153 

Siliconix 

06153 




6560 




SN74$475 

864 

IM7712 

AMO 

AM2806 


AH0154 

Siliconix 

06154 



Signetics 

82S25 


iM5606 

National 

DM54S572 

702 


Nortec 

2512 


AH0161 

Siliconix 

06161 



Tl 

SN54S289 




DM54S572 

712 


Signetics 

2512 


AH0162 

Siliconix 

06162 




SN74S289 




DM74S572 

702 


Synertek 

SY7712 


AH0163 

Siliconix 

06163 


IM5502 

Tl 

SN5481A 




DM74S572 

712 

IM7722 

AMO 

AM2808 


AH0164 

Siliconix 

06164 


IM5503 

MMI 

6531 


IM5610 

Ha^is 

HM7603 

682 


Signetics 

2525 


DG111 

Siliconix 

0GM111 



Signetics 

N82S17 



MMI 

5331 



Synertek 

SY7722 


D6116 

Siliconix 

06116 




74S301 




6331 


1M7780 

Mostek 

MK1007 


DG118 

Siliconix 

06172 



Tl 

SN54S301 



Natimial 

DM7578 

702 


Signetics 

2532 


DG123 

Siliconix 

06123 




SN74S300 




DM8578 

702 


Synertek 

SY7780 


DG125 

Siliconix 

06125 




SN74S301 



Signetics 

N82S123 



Tl 

TMS3409 


DG126 

Siliconix 

06126 


IM5508 

Fairchild 

93416 



Tl 

SN54S288 


MM452 

Siliconix 

SI452 


DG129 

Siliconix 

06129 



Signetics 

N82S10 




SN74S288 


MM455 

Siliconix 

SI455 


DG133 

Siliconix 

06133 



Tl 

SN74S314 


IM5623 

Fairchild 

93426 


MM552 

Siliconix 

SI552 


DG134 

Siliconix 

06134 


IM5512 

Tl 

SN5481A 



Harris 

HPROM1024 


MM555 

Siliconix 

SI555 


DG139 

Siliconix 

06139 


1M5523 

Fairchild 

93421 



Intel 

3621 

695 

SSS1458 

RCA 

CA1458 


DG140 

Siliconix 

06140 



MMI 

5531 



MMI 

5301 



Silicon 6 

S61458 


DG141 

Siliconix 

06141 




6531 




6^01 


SSS1558 

AD 

AD101 

575 

DG142 

Siliconix 

06142 



National 

MM74S200 



Signetics 

N82S129 



National 

LM101 


DG143 

Siliconix 

06143 



Raytheon 

RC5340 



Tl 

SN54S287 

861 


RCA 

CA101 


DG144 

Siliconix 

06144 




RC5540 




SN74S287 

861 



CA1558 


DG145 

Siliconix 

06145 




RM5340 


iM5624 

Fairchild 

93446 




CA748 


DG146 

Siliconix 

06146 



Signetics 

N82S16 



Harris 

HM7621 

682 


Silicon 6 

SGI 558 


DG151 

Siliconix 

06151 




S82S16 



Intel 

3622 

697 


Teledyne S 

LM101 


06152 

Siliconix 

06152 



Tl 

SN54S201 



MMI 

5306 


101 

Motorola 

MLM101 


DG153 

Siliconix 

06153 




SN74S201 




6306 



Silicon 6 

SG101 


061 54 

Siliconix 

06154 




SN74200A 



National 

DM54S571 

710 

105 , 

Motorola 

MLM105 


0G161 

Siliconix 

06161 


IM5533 

Fairchild 

93411 




DM74S571 

710 


Silicon 6 

SGI 05 


OG162 

Siliconix 

06162 



MMI 

5530 



Signetics 

N82S131 



Teledyne S 

LM105 


OG163 

Siliconix 

06163 




6530 



Tl 

SN54S370 


107 

Motorola 

MLM107 


OG164 

Siliconix 

06164 



National 

MM74S206 




SN74S370 



RCA 

CA107 


0G182 

Siliconix 

06182 



Raytheon 

RC5330 


IM5825 

Harris 

HM7641 

682 


Silicon 6 

SGI 07 


06185 

Siliconix 

06185 




RM5330 



Intel 

3624 


108 

AD 

AD108 

675 

OG188 

Siliconix 

06188 



Signetics 

N82S17 



MMI 

5341 



National 

LM108 


0G191 

Slljfconix 

06191 



Tl 

SN54S301 




6341 



Raytheon 

LM108 


06426 

Siliconix 

06126 




SN74S300 



National 

DM77S296 

714 


RCA 

CA108 


06464 

Siliconix 

06164 




SN74S301 




DM87S296 

714 


Silicon 6 

SGI 08 


0123 

Siliconix 

0123 


1M5543 

Fairchild 

93421 



Tl 

SN54S474 

864 

111 

Motorola 

MLM111 


0125 

Siliconix 

0U5 



Tl 

SN54S301 




SN74S474 

864 


RCA 

CA111 


6115 

Siliconix 

6115 




SN54S475 

884 

iM5626 

National 

DM54S573 

702 


Silicon 6 

SG1 11 


6116 

Siliconix 

6116 




SN74S301 




DM54S573 

702 


Teledyne S 

LM111 


6117 

Siliconix 1 

6117 




SN74S47S 

884 



DM54S573 

712 

201 

AD 

AD201 

575 

6118 

Siliconix \ 

6118 


IM5553 

Fairchild 

93411 




DM74S573 

712 


Motorola 

MLM201 


6119 

Siliconix 

6119 


IM5600 

Harris 

HPROM8256 


IM6100 

Harris 

HM6100 



National 

LM201 


6123 

Siliconix 

6123 



MMI 

6330 


IM6100A 

Harris 

HM6100A 

966 


RCA 

CA201 


6125 

Siliconix 

6125 




6330 


IM6100C 

Harris 

HM6100C 




CA748 


6126 

Siliconix 

6126 



National 

DM7S77 

702 

IM6101 

Harris 

HD6101 



Silicon 6 

SG201 


6127 

Siliconix 

6127 




DM8577 

702 

iM6101A 

Harris 

HD6101A 

982 


Teledyne S 

LM201 


6128 

Siliconix 

6128 



Signetics 

N82S23 


IM6101C 

Harris 

HD6101C 


205 

Motorola 

MLM205 


6129 

Siliconix 

6129 



Tl 

SN54S188 

880 

iM6312 

Harris 

HM6312 

6811 


Silicon 6 

S6205 


6130 

Siliconix 

6130 




SN74S188 

860 

iM8402 

Harris 

HD6402 

976 


Teledyne S 

LM205 


6131 

Siliconix 

6131 


IM5602 

MMI 

6340 


tM6402A 

Harris 

HD6402A 


207 

Motorola 

MLM207 


6132 

Siliconix 

6132 



Tl 

SN54S475 

864 

IM6402C 

Harris 

HD6402C 



RCA 

CA207 


IH5009 

AMI 

MX52 




SN74S475 

864 

IM6403 

Harris 

HM6403 



Silicon 6 

SG207 



National 

AH5009 


IM5603 

Fairchild 

93416 


tM6403A 

Harris 

HD6403A 


20B 

AD 

AD208 

575 

IH5010 

AMI 

MX52 



Harris 

HPR0M1024A 

IM8508 

Harris 

HM6508 

679 


Motorola 

MLM208 



National 

AH5010 



Intel 

M3601 


IM6508C 

Harris 

HM6508C 

679 


National 

LM208 


iH5040 

Harris 

HI5040 

433 



3601 

695 

IM6518 

Harris 

HM6518 

679 


Raytheon 

LM208 


IH5041 

Harris 

HI5041 

433 


MMI 

5300 


IM6523 

RCA 

CD4061 



RCA 

CA208 


tH5042 

Harris 

HI5042 

433 



6300 


IM6524 

Harris 

HM6524 



Silicon 6 

SG208 



♦ Discontinued 


Bold face device numbers indicate manuracturers' data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

Device 

1 Replacement 
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Device 

iC Master 
Page 

Manufacturer 

Device 

Replacement 

Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

Device 

X 

C Master 
Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Intersil (cont'd) 

8101 

RCA 


in9309 

Tl 

SN39309 


in951 

SW 

SW951 

8201 

RCA 

CA748 

ITT931 

Motorola 

MC831 

MC931 

SN 15831 
SN 15931 



Tl 

SN15851 

SN 15951 

9601 

9601 

211 

Motorola 

RCA 

MLM211 

CA211 


ITT Semiconductors 


Tl 


in9601 

AMD 

Fairchild 


Silicon G 

SG211 

' 




ITT9312 

AMD 

9312 



tl 

SN29601 


Teledyne S 

LM211 


ITT1330 

Motorola 

MCI 330 


Fairchild 

9312 


ITT961 

Motorola 

MC861 

2650 

Signetics 

2650 


ini352 

Motorola 

MCI 352. 


Tl 

SN29312 




MC961 

301 

AO 

A0301 

575 

in3064 

Motorola 

MCI 364 



SN39312 



Raytheon 

RM961 


Motorola 

MLM301 


in3065 

Motorola 

MCI 358 

in9316 

AMD 

9316 



SW 

SW961 


National 

LM301 


in552 

Sprague 

ULN-2001 

» 

Fairchild 

9316 



Tl ■ 

SN1586I 


Raytheon 

LM301 


in554 

Sprague ^ 

ULN-2002 


Raytheon 

RM9316 




SN15961 


RCA 

CA301 


1TT556' 

Sprague 

ULN-2003 


Tl 

SN29316 


ITT962 

Motorola 

MC862 


Silicon G 

SG301 


nT9000 

Fairchild 

9000 



SN39316 




MC962 


Teledyne S 

LM301 



Tl 

SN29000 

in932 

Motorola 

MC832 



Raytheon 

RM962 

305 

Motorola 

MLM305 


ITT9001 

Fairchild 

9001 



MC932 



SW 

SW962 


Silicon G 

SG305 



Tl 

SN29001 


Raytheon 

RM932 



Tl 

SN 15862 . 


Teledyne S 

LM305 


ltT9002 

Fairchild 

9002 


SW 

SW932 




SN 15962 ' 

307 

RCA 

CA307 



Tl 

SN29002 


Tl 

^N15832 


in963 

Motorola 

MC1 141, 


Silicon G 

SG307 


nT9003 

Fairchild 

9003 



SN 15932 




MC863 

308 

AO 

AD308 

575 


Tl 

SN29003 

ITT933 

Motorola 

MC833 




MC963 


Motorola 

MLM308 


in9004 

Fairchild 

9004 



MC933 



Raytheon 

RM963 


National . 

LM308 


in9005 

Fairchild 

9005 


Raytheon 

RM933 



SW 

SW963 


Raytheon 

LM308 



Tl 

SN29005 


SW 

SW933 



Tl , 

SN5481A 


RCA 

CA308 


ITT9006 

Fairchild 

9006 


Tl 

SN 15833 




SN7481A 


Silicon G 

SG308 


iTT9007 

Fairchild 

9007 


/ 

.SN15933 


SAA1024 

SGS 

M1024 

311 

Motorola 

MLM311 



Tl 

SN29007 

ITT935 

Motorola 

MC840 


SAA1025 

SGS 

M1025 


RCA 

CAS 11 


in9008 

Fairchild 

9008 



MC940 


TAA7756 

NPC 

SFC606 


Silicon G 

SG311 



Tl 

SNi9008 


Raytheon 

RM935 


TBA800 

SGS 

TBA800 \ 


Teledyne S 

LM311 


ITT9009 

Fairchild 

9009 


Tl 

SN15835 


ZTK33 

NPC 

TAA550 ^ 

4250 


LM4250 



Tl 

sN2flnnQ 



SN1B93R 






Silicon G 

SG4250 


1TT9014 

Fairchild 

9014 

1TT936 

Motorola 

MC936 


Lithic Systems 

555 

Lithic Sys 

LS555 


ITT9015 

Fairchild 

9015 


Raytheon 

RM936 



Motorola 

MCI 455 


1179016 

Fairchild 

9016 


SW 

SW936 






National 

bM555 



Tl 

SN29016 


Tl 

SN15836 


LA3018 

Fairchild 

mA3018 


Raytheon 

RC555 


ITT9017 

Fairchild 1 

9017 



SN15936 




CA3018 



RM555 


ITT9022 

Fairchild 

9022, 

in937 

Motorola 

MC837 



National 

LM3018 


RCA 

CA355 


ITT9024 

Fairchild 

9024 



MC937 



RCA 

CA3018 


Silicon G 

SG555 



Tl 

SN29024 


Raytheon 

RM937 



Silicon G 

SG3018 

7001 

RCA 

7001 


in9033 , 

Fairchild 

9033 


SW 

SW937 


LA3026 

Fairchild 

aiA3026 


Tl 

TMS7001 


ITT9093 

Motorola 

MC853 


Tl 

SN15837 



RCA 

CA3026 

7101 

RCA 

MW4101 




MC953 



SN15937 



Silicon G 

SG3822 

7111 

RCA 

MW4111 



Raytheon 

RM993 

in944 

Motorola 

MC844 


LA3045 

Fairchild 

mA3045 

7112 

RCA 

MW4112 


1 

SW 

SW705 



MC944 



Plessey 

SL3045 

723 

Motorola 

MC1v,723 



Tl 

SN 158093 


Raytheon , 

RM944 



RCA 

CA3045 


National 

LM723 




SN 159093 


SW 

SW944 



Silicon G 

SG3821 


Raytheon 

RC723 


in9094 

Motorola 

MC856 


Tl 

SN 15844 


LA3086 

Fairchild 

mA3086 



RM723 




MC956 



SN 15944 



Motorola 

MC3386 


RCA 

CA723 



Raytheon 

RM994 

in945 

Motorola 

MC845 



Plessey 

SL3086 


Silicon G 

SG723 . 



SW 

SW708 



MC945 



RCA 

CA3086 


Teledyne S 

723 



Tl 

SN 158094 


Raytheon 

RM945' 



Silicon G 

SG3886 

7270 

National 

MMS270 

783 



SN 159094 


SW 

SW945 


LSI 495 

Fairchild 

fiA795 

7271 

National 

MM5271 

791 

in9097 

Motorola 

MC855 


Tl 

SN 15845 



Motorola 

MC1495 

7280 

National 

MM7280 




MC955 



SN15945 



Silicon G 

SGI 495 


. RCA 

MW4060 



Raytheon 

RM997 

in946 

Motorola 

MC846 


LSI 496 

Fairchild 

mA796, 

741 

AO 

AD741 

575 


SW 

SW709 



MC946 



Motorola 

MC1496 


Fairchild 

mA741 


in9099 , 

Motorola 

MC852 


Raytheon 

RM946 



National 

LM1496 


Motorola 

MCI 741 




MC952 


SW 

SW946 



Signetics 

MC1496 


National 

LM741 



Raytheon 

RM999 


Tl 

SN 15846 



Silicon G 

SG1496 


PMI 

SSS741 



SW 

SW706 



SN 15946 


LSI 595 ' 

Fairchild 

mA795 


Raytheon 

RC741 

r 


Tl 

SN 158099 

ITT948 

Motorola 

MC848 



Motorola 

MCI 595 



RM741 




SN 159099 



MC948 



Silicon G 

SGI 595 


RCA 

CA74I 


in930 

Motorola 

MC830 


Raytheon 

RM948 


LSI 596 

Fairchild 

/t.A796 


Silicon G 

SG741 




MC930 


SW 

SW948 



Motorola 

MCI 596 


Teledyne S 

741 



Raytheon 

RM930 


T! 

SN 15848 


■ ^ 1 

National 

LM1596 

747 

Motorola 

MCI 747 



SW 

SW930 



SN15948 



Signetics 

MCI 596 


RCA 

CA747 



Tl 

.SN15830 

ITT949 

Motorola 

MC^49 



Silicon^ G 

SGI 596 


Silicon G 

SG747 




SN 15930 



MC949 


LSI 70 

National 

LM170 

748 

Fairchild 

mA748 


ITT9300 

AMD 

9300 

1 

Raytheon 

RM949 


LS17i 

National 

LM171 , 


Motorola 

MCI 748 



Fairchild 

, 9300 


SW 

SW949 


LS270 

National 

LM270 


National 

LM748 



Tl 

SN29300 


Tl 

SN 15849 


LS271 

National 

LM271 


Raytheon 

RC748 




SN39300 



SN 15949 


LS3028 

National 

LM3028 



RM748 


JTT9301 

A|/ID 

9301 

ITT950 

lyiotorola 

MC850 



RCA 

CA3028 \ 


RCA 

CA748 



Fairchild 

9301 



MC950 


LS3053 

National 

LM3053 


Silicon G 

SG748 



Tl 

SN29301 


Raytheon 

RM950 



RCA 

CA3053 


Teledyne S 

748 




SN39301 


SW 

SW950 


LS370 

National 

LM370 

8007 

AD 

AD8007 


ITT9304 

AMD 

9304 


Tl 

SN 15850 


LS371 

National 

LM371 

8013 

AD 

AD530 

576 


Fairchild 

9304 



SN 15950 


LS555 

Exar 

XR555, 



ADS33 

577 

nT9309 

AMD 

9309 

ITT951 

Motorola 

MC851 



Intersil 

NE555 

8038 

DDC 

1453 



Fairchild 

9309 



MC951 



Motorola 

MC1455 


Lithic Sys 

LS8038 



Tl 

SN29309 

! 


Raytheon 

RM951 



National 

LM555 


♦ Discontinued 

The manufacturers report their devices can be used as direct replacements. Performance details 
often differ, so compare the specifications considering your requirements. 
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1 Replacement 

1C Master 
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1 Replacement 

1C Master 

Manufacturer 
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Device 

Page 

Device 

1 Source 

Device 

Page 

Device 

1 Source 

Device 

Page 

Lithic Systems (cont'd) 

5331 

Signetics 

Tl 

82S123 

SN54S288 

682 

6306 

National 

^jgnetics 

DM748571 

82S131 

710 

MK1007 

Signetics 

Tl 

2532 

TMS3409 






5340 

Harris 

HM7640 


Tl 

SN74S370 


MK2300 

Tl 

TMS2300 


LS555 

Raytheon 

RC555 



Intel 

M3604 


6330 

AMD 

AM27S08 


MK2302 

Gl 

R06-2240S 



Signetics 

NE555 



National 

DM778296 

714 


Harris 

HPROM8256 


MK2400 

AMI 

S8773 



Silicon G 

SG555 



Tl 

8N548475 

864 


Intersil 

IM5600 


MK2500 

AMI 

85232 

650 


Tl 

SN72555 


5341 

Harris 

HM7641 

682 


National 

DM8577 

702 

MK3880 

aiog 

Z80-CPU 


LS8038 

Intersil 

8038 



Intel 

National 

Tl 

M3624 

DM77S296 

8N548474 

714 

864 


Signetics 

Tl 

82S23 

SN74188A 

n^M27S09 


MK3881 

MK3882 

MK3883 

Ziiog 

Zilog 

Ziiog 

zeO'Pio 

Z80-CTC 

Z80-DMA 


Micro 

Networks 




6331 

AMD 





5352 


8N548474 

864 


Harria 

HM7603 

682 

MK3884 

Zilog 

Z80-SI0 






National 

DM548572 

702 


Intersil 

iM6610 


MK4006 

AMI 

84006 

634 

DAC80 

Beckman 

877-80 




DM54S572 

712 


National 

DM8578 

702 


Motorola 

MCM4006 



Burr-Brown 

DAC80 


5353 

Harris 

HM7642 

682 


Signetics 

82S123 



Tl 

8N748387 

861 


Oatel 

DAC-HZ12B 



National 

DM548573 

702 


Tl 

SN74$288 


MK4007 

Intersil 

IM7601 


DAC85 

8eckman 

877-85 




DM54S573 

DM548573 

93411 

702 

712 

6335 

Fairchild 

Intel 

Harria 

93436 

3602 

HM7640 

697 

682 

MK4008 

MK4027 

AMI 

Fairchild 

IM7511 

84008 

FM4027 

634 

Monolithic Momoriofi. Inc. 


5530 

Fairchild 

6340 



■ 



National 

DM548206 

751 


Intel 

3604 



RCA 

MW4104 







Raytheon 

RM5330 



Intersil 

IM6605 


MK4096 

EA 

EA4096 


♦A5280 

AMD 

AM27S80 



Signetics 

82S17 



National 

DM878296 

714 


EMM/Semi 

R03-4096 


♦A5281 

AMD 

AM27S81 



Tl 

SN54S301 



Tl 

8N748475 

864 


Fairchild 

4096 


♦A6280 

AMD 

AM27S80 


5531 

Fairchild 

93421 


6341 

Harria 

HM7641 

682 


Rockwell 

1604 


♦A6281 

AMD 

AM27S81 



Intersil 

IM5523 



Intel 

3624 



Western 

RM4096 


♦H5200 

Intel 

33011 



National 

DM548200 

704 


Intersil 

1M5625 


MK4102 

Intersil 

IM7552 



Tl 

SN187 



Raytheon 

RM5340 



National 

DM878295 

714 


SGS 

M330 


♦H5201 

Tl 

SN54S287 

861 


Signetics 

82S16 




DM878296 

714 


Signetics 

2102 


♦H6200 

Intel 

3301 



Tl 

SN54S201 



Tl 

8N748474 

864 


Tl 

TMS4033 


♦H6201 

Tl 

SN74S287 

861 

5560 

AMO 

AM27S02 


6352 

Intel 

3605 

699 



TMS4036 


♦L5560 

AMD 

31L01 



Fairchild 

93435 



National 

DM748572 

702 

MK60240 

Gl 

AY3-0215 



National 

DM54LS289 



Intersil 

IM5501 




DM748572 

712 

MK50241 

Gl 

AY3-0216 




DM54L89A 



National 

DM54S289 


6353 

Harria 

HM7642 

682 

MK50242 

61 

AY1-0212 


♦L6561 

National 

OM748189 

746 



DMS489 

704 


Intel 

3625 

699 



AY3-0214 


5200 

Fairchild 

93416 




OM5489 

741 

6530 

Fairchild 

934i 1 


3850 

Fairchild 

3850 

954 


Intel 

3301 



Tl 

SN54S289 



Intel 

3107 


3851 

Fairchild 

3851 

954 


Intersil 

IM5603 


5561 

AMD 

AM27S03 



Intersil 

IM5533 


3852 

Fairchild 

3852 

956 


Signetics 

82S226 



National 

DM548189 

746 


National 

DM748206 

751 

3853 

Fairchild 

3853 

956 


Tl 

SN54187 



Tl 

SN54S189 



Raytheon 

RC5330 


3854 

Fairchild 

3854 

956 

5201 

Intersil 

IM5623 


6200 


IM5603 



Signetics 

Tl 

Fairchild 

82S17 






Signetics 

Ti 

82S299 

8NS48387 

861 

Signetics 

Tl 

82S226 

SN74187 


6531 

SN74S301 

93421 


Motorola Semiconductor 

5205 

Intersil 

IM5604 


6201 

Intersil 

IM5623 



Intel 

3106 







Tl 

SN54S270 



National 

DM85897 

702 


Intersil 

IM5523 


LF355 

Fairchild 

mAF355 


5206 

Tl 

SN54S370 



Signetics 

82S229 



Natiimal 

DM74S200 

704 

LF356 

Fairchild 

mAF366 


5230 

Intersil 

IM5600 



Tl 

SN748387 

861 


Signetics 

82S16 


LF357 

Fairchild 

/iAf357 



National 

DM5488 

702 

6205 

Intersil 

IM5604 



Tl 

SN74S201 


LM317 

National 

LM317 



Tl 

SN5488A 



Signetics 

82S230 


6560 

AMD 

AM27S02 


LM323 

National 

LM323 


5231 

Intersil 

IM5610 



Tl 

SN74S270 



) 

MM6560 


MCM10140 

Plessey 

SP10140 



Tl 

8N548188 

860 

6206 

Signetics 

82S231 



Fairchild 

93435 



Signetics 

10140 


5300 

Fairchild 

93416 



Tl 

SN74S370 


1 

Intel 

3101 



Tl 

SN10140 



Harris 

HPR0M1024A 

6230 

Intersil 

IM5600 



Intersil 

IM5501 


MCM10142 

NEC 

mPB10142 



Intel 

M3661 


... 

Motorola 

MCM4002 



National 

DM74S289 



Plessey 

SP10142 



Intersil 

IM5603 



National 

DM7488 

702 


Signetics 

3101A 



Tl 

SN10142 



Signetics 

82S126 



Signetics 

8223 




82S25 


MCM10144 

Fairchild 

F10410 



Tl 

8N548387 

861 


Tl 

SN7488A 



Tl 

SN74S289 



Plessey 

SP10144 


5301 

Harris 

HPROM1024 


6231 

National 

DM8598 

702 

6561 

AMO 

AM27S03 



Raytheon 

RC10144 



Intersil 

IM5623 


6246 

Signetics 

N8204 




MM6561 



Signetics 

10144 



Signetics 

82S129 


6247 

Signetics 

N8205 



NatfonkI 

DM748189 

746 


Tl 

SN10144 



Tl 

8N548287 

861 

6300 

Fairchild 

93416 



Tl 

SN74S189 


MCM10145 

Hitachi 

MD10145 


5305 


93436 

HM7620 

iM5604 



Harris 

Intel 

Intersil 

HPRnMin7AA 






Plessey 

Signetics 

Tl 

SP10145 

10145 

SN1Q145 


Harria 

Intersil 

682 


3801 

IM5603 

695 

MOS Technology 

MCM10147 



National 

DMS48571 

710 


Signetics 

82S126 






Fairchild 

FI 0406 



Signetics 

82S130 



Tl 

8N748387 

861 

MC$6502 

Synertek 

SY6502 



Tl 

SN10147 



Tl 

SN54S270 


6301 

Fairchild 

93426 


MCS6503 

Synertek 

SY6503 


MCM10148 

Plessey 

SP10148 


5306 

Fairchild 

93446 



Harris 

HPR0M1024 


MCS6504 

Synertek 

SY6504 



Signetics 

10148 



Harris 

HM7621 

682 


Intel 

3621 

695 

MCS6505 

Synertek 

SY6505 



Tl 

SN10147 



Intersil 

IM5624 



Intersil 

IM5623 


MCS6520 

Synertek 

SY6520 




SN10148 



National 

OM548571 

710 


Signetics 

82S129 


MCS6522 

Synertek 

SY6522 


MCM1014g 

Signetics 

10149 



Signetics 

S82S131 



Tl 

8N748287 

861 

MCS6530 

Synertek 

SY6530 


MCM1110 

National 

MM5231 



Tl 

SN54S370 


6306 

Fairchild 

93436 


MCS6532 

Synertek 

SY6532 



Signetics 

2430 


5330 

AMD 

AM27S08 



Harrie 

HM7620 

682 

682 






Tl 

TMS2600 

MM4230 


Harris 

HPROM8256 




HM7620 

Mostek 

♦MCM1112 

National 



Intersil 

IM5533 



Intel 

3602 

697 

♦MCM1131 


MM5230 




IM5600 



Intersil 

iM5604 






AMI 

88614 



National 

OM7577 

702 


Nationei 

DM748571 

710 

n 

Fairchild 

F8 

953 

♦MCM1132 

AMI 

S8614 



Signetics 

82S23 



Signetics 

82S130 




F8 

957 


Tl 

TMS4103 



Tl 

8N548188 

860 


Tl 

SN74S270 


MK1002 

AMD 

1002 


MCM1140 

Tl 

TMS4300 


5331 

Harris 

HM7603 

682 

6306 

Fairchild 

93446 



SGS 

M142 


♦MCM1173 

AMI 

S2103 



Intersil 

tM5610 



Harris 

HM7621 

682 

MK1007 

Intersil 

IM7780 


MCM 14637 

RCA 

CD4061 



National 

DM7578 

702 


Intel 

3622 

697 


SGS 

M142 


♦MCM2102 

Mostek 

MK4102 



♦ Discontinued 
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Bold face device numbers indicate manufacturers' data is provided in the 1C Master on the pages noted. 






















ALTERNATE SOURCE DIRECTORY 


Manufacturer 

Device 

1 Replacement 
1 Source 

tC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

1C Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

1C Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

1C Master 
Device Page 

Motorola Semiconductor 

1 ^ 


MC10114 

MC10115 

Signetics 

Plessey 

10114 

SP10115 ^ 

MC10173 

Fairchild 

Plessey 

F10173 

SP10173 

MCI 324 
♦MCI 328 

Sprague 

RCA 

ULN-2224 

CA3072 

a; 




MC10116 

Signetics 

Fairchild 

10115 

F10116 

MC10174 

Signetics 

10173 

SP10174 


Sprague 

ULN-2114 

ULN-2228 








MCM4002 

Intersil 

IM5600 



Plessey 

SP10116 


Signetics 

10174 

♦MCI 339 

Signetics 

PA239 


MMI 

6230 



Signetics 

10116 

MCI 01 75 

Fairchild 

F10175 


Sprague 

ULN-2126 


National 

DM5488 

702 

MC10117 

Fairchild 

F10117 


Plessey 

SP10175 

MCI 350 

NPC 

ESM1350 



OM7488 

702 


Plessey 

SP10117 


Signetics 

10175 

MC1351 

National 

LM1351 


T^ 

SN7488 



Signetics 

10117 

MC10176 

Fairchild 

F10176 

MCI 352 

RCA 

GA1352 

MCM4004 

Fairchild 

93407 


MC10118 

Fairchild 

F10118 


Plessey 

SP10176 

MCI 356 

Sprague 

ULN-2136 

1 

Intersil 

IM5603 



Plessey 

SP10118 


Signetics 

10176 

MCI 357 

Fairchild 

M2T 36 


MMI 

6200 



Signetics 

10118 

MC10178 

Fairchild 

F10178 


RCA 

CA2111 


Tl 

SN7481A 


MC10119 

Fairchild 

F10119 


Plessey 

SP10178 


Signetics 

.ULN2111 

MCM4005 

Fairchild 

93407 



Plessey 

SP10119 


Signetics 

10178 


Sprague ^ 

ULN-2111 


Tl 

SN7481A 



Signetics 

10119 

MC10179 

Fairchild 

F10179 



ULN-2113 

MCM4006 

Tl 

SN74S387 

861 

MC10121 

Fairchild 

F10121 


Plessey 

SP10179 

MCI 358 

Fairchild 

mA3065 

MCM4064 

Fairchild 

93403 



Plessey 

SP10121 


Signetics 

10179 


RCA 

CA3065 


Intersil 

IM5501 



Signetics 

10121 

MC10180 

Fairchild 

F1Q180 

) 

Sprague 

ULN-2165 

♦MCM4065 

Signetics 

8225 


MC10123 

Fairchild 

F10123 


Plessey 

SP10180 

MCI 364 

Fairchild 

/iA3064 

♦MCM4256 

Intersil 

IM5523 



Signetics 

10123 


Signetics 

10180 


Sprague* 

ULN-2264 

MCM5303 

Harris 

HPR0M0512 


MCi0124 

Fairchild 

F10124 

MC10181 

Fairchild 

F10181 

♦MCI 370 

Fairchild 

mA780 

MCM6560 

Nitron 

NCM6560 



Plessey 

SP10124 


Plessey 

SP10181 


Sprague 

ULN-2124 

MCM65i1 

Nitron 

NCM6561 



Signetics 

10124 


Signetics 

10181 

♦MCI 37 I 

Fairchild 

mA781 

MCM6570 

Nitron 

NCM6570 


MC10126 

Fairchild 

F10125 

MC10186 

Fairchild 

F10186 


Sprague 

ULN-2127 

MCM6571 

Nitron 

NCM6571 



Plessey 

SP10125 


Signetics 

10186 

MC1375 

Sprague 

ULN-2129 

MCM6572 

Nitron 

NCM6572 



Signetics 

10125 

MC10190 

Signetics 

10190 

MCI 391 

Fairchild 

A 1 AI 391 

I^CM6580 

Nitron 

NCM6580 


MC10128 

Plessey 

SP10128 

MC10191 

Signetics 

10191 


Sprague 

ULN-2291 

MCM6581 

Nitron 

NCM6581 



Signetics 

10128 

'MC10192 

Fairchild 

F10192 

MCI 394 

Fairchild 

mA1394 

MCM6583 

Nitron 

NCM6583 


MC10129 

Plessey 

SP10f29 


Signetics 

10192 

MCI 398 

RCA, 

CA1398 

MCM6690 

Nitron . 

NCM6590 



Signetics 

10129 

MC10195 

Signetics 

10195 


Sprague 

ULN-2298 

MGM6591 

Nitron 

NCM6591 


MC10130 

Fairchild 

F10130 

MC10210 

Plessey 

SP10210 

MCI 4000 

Harris 

HD4000 

MCM6604 

Mostek 

MK4096 



Plessey 

SP10130 

MC10216 

Plessey 

Sei0216 


National 

CD4000 


RCA 

MW4104 



Signetics 

10130 


Signetics 

10216 


RCA 

CD4000 

MCM6605 

Intersil 

IM7505 


MC10131 

Fairchild 

F10131 

MC10231 

Plessey 

SP 10231 

/ 

SSS 

SCL4000 

MCM6616 

Mostek 

MK4116 



Plessey 

SP10T31 


Signetics 

10231 


Tl 

TP4000 

MCM6810 

AMI 

S6810 

649 


Signetics 

10131 

MC10501 

Plessey 

SP10501 

MCI 4001 

Fairchild 

F4001 



S6810 

889 

MC10132 

Fairchild 

F10132 

MC10502 

Plessey 

SP10502 


Gl 

MEM4001 



S6810 

916 


Signetics 

10132 

MCI 0504 

Plessey 

SP10504 


Harris 

HD4001 

MCMeSSO 

AMI 

S8830 

659 

MC10133 

Fairchild 

F10133 

MCI 0505 

Plessey 

SP10505 


National 

Cb4001 



S8830 

889 


Signetics 

10133 

MCI 0506 

"Plessey 

SP10506 


RCA 

CD4001 



$8830 

925 

MC10134 

Fairchild 

^10134 

MCI 0507 

Plessey 

SP10507 


SGS 

HBF4001 

MCM68317 

Mostek 

MK34000 


'' 

Plessey 

SP10134 

MC10509 

Plessey 

?P10509 


SSS 

SCL4001 

MCM6832 

Nitron 

NCM6832 



Signetics 

10134 

MC10514 

Plessey 

SP10514 


SW 

SW4001 

♦MCM7001 

RCA 

MW7001 


MC10135 

Fairchild 

F10135 

MC10515 

Plessey 

SP10515 


Tl 

TP4001 


Tl 

TMS7001 



Plessey 

SP10136 

MC10516 

Plessey 

SP10516 


Toshiba , 

TC4001 

MC10100 

Plessey 

SP10100 



Signetics 

10135 

MC10517 

Plessey 

SP105i7 

MCI 4002 

Fairchild 

F4002 

MC10101 

Fairchild 

F10101 


MC10136 

Fairchild 

F10136 

MC10518 

Plessey 

SP10518 


Harris 

HD40d2 


Plessey 

SP10101 



Plessey 

SP10136 

MC10519 

Plessey 

SP10519 


National 

CD4002 


Signetics 

10101 



Signetics 

10136 

MC10521, 

Plessey 

SP10521 


RCA 

CD4002 

MC10102 

Fairchild 

F10102 


MC10137 

Fairchild 

F10137 

MCI 0524 

Plessey 

SP10524 


SGS 

HBF4002 


Plessey 

SP10102 



Plessey 

SP10137 

MC10525 

Plessey 

SP10525 


SSS 

SCL4002 


Signetics 

10102 



Signetics 

10137 

MC10531 

Plessey 

SP10531 


Tl 

TP4002 

MC10103 

Fairchild 

F10103 


MCI 01 38 

Plessey 

SP10138 

♦MC1 150 

AMI 

MX53D 


Toshiba 

TC4002 


Plessey 

SP10103 



Signetics 

10138 

♦MC1 160 

Tl / 

TMS3003 

MC14d06 

Fairchild 

F4006 


Signetics 

10103 


MC10139 

Intersil 

IM5600 

♦MC1 161 

Tl 

TMS4062 


Harris 

HD4006 

MC10104 

Fairchild 

F10104 



Signetics 

10139' 

♦MC1 180 

aV/ii 

S2470 


National 

CD4006 j 


Plessey 

SP10104 


MC10141 

Fairchild 

F10141 

♦MC1 181 

AMI 

S2567 


RCA 

CD4006 


Signetics 

10104 



Plessey 

SP10141 

' 

Nitron 

NC1181 


SSS , 

SCL4006 

MC10105 

Fairchild 

F10105 



Signetics 

10141 

♦MC1 182 

AMI 

S2566 

MCI 4007 

Fairchild 

‘F4007 


Plessey 

SP10105 


MC10153 

Fairchild 

F10153 


Nitron 

NC1 182 


Gl 

MEM4007 


Signetics 

10105 


MC10158 

Fairchild 

F10158 

♦MCI 183 

AMI 

S2555 


National 

CD4007 

MCI 01 06 

Fairchild 

F10106 


MCI 01 60 

Plessey 

SP10160 


Nitron 

NC1 183 


RCA 

CD4007 


Plessey 

SP10106 



Signetics 

10160 

♦MC1 184 , 

AMI 

S2556 


SGS 

HBF4007 


Signetics 

10106 


MC10161 

Fairchild 

F10161 


Nitron 

NC1 184 


SSS 

SCL4007 

MC10107 

Fairchild 

F10107 



Signetics 

10161 

MCI 303 

Raytheon 

RC4739 


Tl 

TP4007 


Plessey 

SP10107 


MC10162 

Fairchild 

F10162 

♦MCI 304 

Fairchild 

mA732 


Toshiba 

TC4007 


Signetics 

10107 



Plessey 

SP10162 


National 

LM1304 

MC14Q08 

Fairchild 

F4008 

MC10109 

Fairchild' 

F10109 



Signetics 

10162 


Sprague 

ULN-212Q 


Harris 

HD4008 


Plessey 

SP10109 


MC10164 

Plessey 

SP10164 

♦MCI 305 

National 

LM1305 

1 

National 

CD4008 


Signetics 

10109 



Signetics 

10164 


Sprague 

ULN.2122 


RCA 

CD4008 

MC101 to 

Fairchild 

F10110 


MC10165 

Plessey. 

SP10165 

♦MCI 307 

Fairchild 

mA767 


SSS 

SCL4008 


Plessey 

SP10110 


MC10166 

Fairchild 

F10166 


National 

LM1307 


Tl 

TP4008 


Signetics 

10110 


MC10168 

Fairchild 

F10168 


Sprague 

ULN-2128 


Toshiba 

TC4008 

MC10111 

Fairchild 

F10111 


MC10170 

Fairchild 

F10170 

MC1310 

Exar 

XR1310 

MCI 4009 

National 

CD4009 


Plessey ; 

SP10111 



Signetics 

10170 


RCA 

CA1310 


RCA 

CD40G9 


Signetics 

10111 


MC10171 

Fairchild 

F10171 


Sprague 

ULN-221 1 


SSS 

SCU009 

MC10113 

Fairchild 

FI 01 13 



Ples,seyi 

SP1017T 

♦MCI 311 

Exar 

XR1800 

MCI 40 10 

National 

CD4010 

/ 

Plessey 

SP10113 



Signetics 

10171 


Fairchild 

mA758 


RCA 

CD4010 \ 

/ 

Signetics 

10113 


MC10172 

Fairctiild 

F10172 


RCA 

CA758 


SSS 

SCL4010 

MC10114 

Fairchild 

F10114 



Plessey 

SP10172 


Sprague 

ULN-2244 

MCI 4011 

Fairchild ' 

F4011 


Plessey 

SP10114 



Signetics 

10172 . 

MC1312 

Fairchild 

MAiai2 


Gl 

MEM4011 


♦ Discontinued / ^ 

, The manufacturers report their devices can be used as direct replacements. Performance details 
' often differ, so compare the specifications considering your requirements. 
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1C MASTER 


Manufacturer 

Device 

1 Replacement 
I Source 

iC Master 
Device Page 

Manufacturer 

Device 

Replacement 

Source 

iC Master 

Device Page 1 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

Replacement 

Source 

IC Master 
Device Page 

Motorola Samiconductor 

MCI 4022 

Toshiba 

TC4022 

MCI 4046 

Fairchild 

F4046 


MCI 4081 

RCA 

CD4081 





MCI 4023 

Fairchild 

F4023 i 


RCA 

CD4046 



SSS ' 

SCL4081 


(cont 0) 




Harris 

HD4023 


SSS 

SCL4046 



Tl 

TP4081 






National 

CD4023 I 



SCL4046 



TosNba 

TC4081 


MC14011 

Harris 

HD4011 


RCA 

CD4023 ! 

MCI 4049 

Fairchild 

F4049 


MCI 4082 

RCA 

CD4082 



National 

CD4011 


SGS 

HBF4023 


Gl 

MEM4049 



SSS 

SCL4082 



RCA 

CD4011 


SSS 

SCL4023 


Harris 

HD4049 



Tl 

TP4082 



SGS 

HBF401 1 


SW 

SW4023 


National 

CD4049 


MC1411 

Sprague 

ULN-2001 



SSS 

SCL4011 


Tl 

TP4023 


RCA 

CD4009 


MC1412 

Sprague 

ULN-2002 



SW 

SW401 1 


Toshiba 

TC4023 



CD4049 


MC1413 

Sprague, 

OLN-2003 



Tl 

TP4011 

MCI 4024 

Fairchild 

F4024 


SGS 

HBF4049 


MC1414 

National 

LM1414 



Toshiba 

TC401 1 


Harris 

HD4024 


SSS 

SCL4049 



Raytheon 

RC1414 


MC14012 

Fairchild 

F4012 


National 

CD4024 


SW 

SW4049 



Tl 

TL514 



Harris 

HD4012 


RCA 

CD4024 


Tl 

TP4049 

/' 

MCI 4 160 

Fairchild 

F40160 



National 

CD4012 


SGS 

HBF4024 


Toshiba 

TC4049 



SSS 

SCL4160 



RCA 

CD4012 


SSS 

SCL4024 

MCI 4050 

Fairchild 

F4050 



Tl 

TP4360 



SGS 

HBF4012 


SW 

SW4024 


Harris 

HD4050 


MC14161 

Fairchild 

F40161 



SSS 

SCL4012 


Tl 

TP4024 


National 

CD4050 



SSS 

SCL4161 



SW 

SW4012 


Toshiba 

TC4024 


RCA 

CD4010 



Tl 

TP4361 



Tl 

TP4012 

MC14025 

Fairchild 

F4025 



CD4050 


MC14162 

Fairchild 

F40162 



Toshiba 

TC4012 


Harris 

HD4025 


SGS 

HBF4050 



SSS 

SCL4162 


MCI 401 3 

Fairchild 

F4013 


National 

CD4025 


SSS 

SCL4050 



Tl 

TP4362 



Gl 

MEM4013 


RCA 

CD4025 ! 


SW 

SW4050 

j 

MC14163 

Fairchild 

F40163 



Harris 

HD4013 


SGS 

HBF4025 


Tl 

TP4050 



SSS 

SCL4163 



National 

CD4013 


SSS 

SCL4025 


Toshiba 

TC4050 



Tl 

TP4363 



RCA 

CD4013 


SW 

SW4025 

MC1405T 

RCA 

CD4051 


MCI 4 174 

Fairchild 

F40174 



SGS 

HBF4013 


Tl 

TP4025 


SSS 

SCL4051 


MC14194 

Fairchild 

F40194 



SSS 

SCL4013 


Toshiba 

TC4025 


Tl 

TP4051 


MC1436 

Harris 

HA-2645 

580 


SW 

SW4013 

MCI 402 7 

Fairchild 

F4027 

MCI 4052 

RCA 

CD4052 



National 

LM1436 



Tl 

TP4013 


Harris 

HD4027 


SSS 

SCL4052 



Silicon G 

SGI 436 



Toshiba 

TC4013 


National 

CD4027 


Tl 

TP4052 


MC1437 

Raytheon 

RC1437 


MC14014 

National 

CD4014 


RCA 

CD4027 

MCI 4053 

RCA 

CD4053 


MC1441 

RCA 

CA1541 



RCA 

CD4014 


SGS 

HBF4027 


SSS 

SCL4053 


MCI 4501 

RCA 

CD4068 



SSS 

SCL4014 


SSS 

SCL4027 


Tl 

TP4053 


MCI 4502 

RCA 

CD4502 



Tl 

TP4014 


SW 

SW4027 

MCI 4066 

RCA 

CD4066 



SSS 

SCL4502 


MCI 401 5 

Fairchild 

F4015 


Tl 

TP4027 


SSS 

SCL4066 


MCI 4503 

Harris 

HD 14503 



Harris 

HD4015 


Toshiba 

TC4027 

MCI 4068 

Fairchild - 

F4068 


MCI 4506 

RCA 

CD4085 



RCA 

CD4015 

MC14028 

Fairchild 

F4028 


RCA 

CD4068 


MCI 4507 

National 

CD4070 



SGS 

HBF4015 


Harris 

HD4028 


SSS 

SCL4068 




MM74C86 



SSS 

SCU015 


National 

CD4028 


Tl 

TP4068 



RCA 

CD4030 



SW 

SW4015 


RCA 

CD4028 


Toshiba 

TC4068 




CD4070A 



Tl 

TP4015 

■- 

SGS 

HBF4028 

MC14069 

Fairchild 

F4069 



SSS 

SCL4030 



Toshiba 

TC4015 


SSS 

SCL4028 


National 

CD4069 



Tl 

TP4507 


MC14016 

National 

CD4016 


SW 

SW4028 


RCA 

CD4069 


MCI 4508 

RCA 

CD4508 



RCA 

CD4016 


Tl 

TP4028 


SSS 

SCL4069 



Solitron 

CM4508 



SSS 

SCL40T6 


Toshiba 

TC4028 


Tl 

TP4069 



SSS 

SCL4508 



Tl 

TP4016 

MCI 4032 

RCA 

CD4032 


Toshiba 

TC4069 



Toshiba 

TC4508 


MCI 401 7 

Fairchild 

F4017 


Toshiba 

TC4G32 

MCI 4070 

RCA 

CD4070 


MC14510 

Fairchild 

F4510 



Harris 

HD4017 

MCI 4034 

Fairchild 

F4034 


SSS 

SCL4070 



Harris 

HD14510 



National 

CD40 1 7 


RCA 

CD4034 

MCI 4071 

Fairchild 

F4071 



National 

CD4510 



RCA 

CD4017 


SSS 

SCL4034 


RCA 

CD4071 



RCA 

CD40192 



SGS 

HBF4017 


Toshiba 

TC4034 


SSS 

SCL4071 




CD4029 



SSS 

SCL4017 

MC14035 

Fairchild 

F4635 


Tl 

TP4071 




CD4510 



SW 

SW4017 


Harris 

HD4035 


Toshiba 

TC4071 



SSS 

SCL4510 



Tl 

TP4017 


National y 

CD4035 

MCI 4072 

RCA 

CD4072 


MC1451T 

Fairchild 

F4511 



Toshiba 

TC4017 


RCA 

CD4035 


SSS 

SCL4072 



Harris 

HD14511 


MC14018 

Tl 

TP4018 


SGS 

HBF4o35 


Tl 

TP4072 



National 

CD4511 


MCI 4020 

Fairchild 

F4020 


SSS 

SCL4035 

MCI 4073 

RCA 

CD4073 



RCA 

CD4511 



Harris 

HD4020 


Tl 

TP4035 


SSS 

SCL4073 



Solitron 

CM4511 



National 

CD4020 


Toshiba 

TC4035 


Tl 

TP4073 



SSS 

SCL451 1 



RCA 

CD4020 

MCI 4038 

RCA 

C04038 


Toshiba 

TC4073 



Tl 

TP4511 



SGS 

HBF4020 


Toshiba 

TC4038 

MCI 4075 

RCA 

CD4075 


MC14512 

Fairchild 

F4512 



SSS 

SCL4020 

MCI 4040 

Fairchild 

f4040 


SSS 

SCL4075 



Harris 

HD14512 



SW 

SW4020 


Harris 

HD4040 


Tl 

TP4075 



SSS 

SCL4512 



Tl 

TP4020 


National 

CD4040 

MCI 4076 

Fairchild 

F4076 



Tl 

TP4512 



Toshiba 

TC4020 ' 


RCA 

CD4040 


Harris 

HD4076 



Toshiba 

TC4512 


MCI 4021 

Fairchild 

F4021 


SSS 

SCL4040 


National 

CD4076 


MC14514 

Fairchild 

F4514 



Harris 

HD4021 


Tl 

TP4040 


RCA 

CD4076 



Harris 

HD14514 



National 

CD4021 


Toshiba 

TC4040 


SSS 

SCL4076 



Mitel 

SIL4514 



RCA 

CD4021 

MCI 4042 

Fairchild 

F4042 

MC14077 

RCA 

CD4077 



RCA 

CD4514 



SSS 

SCL4021 


Harris 

HD4042 


SSS 

SCL4077 



Solitron 

CM4514 



SW 

SW4021 


National 

CD4642 

MCI 4078 

RCA 

CD4078 



SSS 

SCL4514I 



Tl 

TP4021 


RCA 

CD4042 


SSS 

SCL4078 



Toshiba 

TC4514 



Toshiba 

TC4021 


SGS 

HBF4042 


Tl 

TP4078 


MC14515 

Fairchild 

F4515 


MC14022 

Fairchild 

F4022 


SSS 

SCL4042 

MC1408 

AD 

AD559 

416 


Harris 

HD14515 



Harris 

HD4022 


tl 

TP4042 


AMD 

SSS1408 



RCA 

CD4515 



National 

CD4022 


Toshiba 

TC4042 


Date! 

DAC.IC8BC 



Solitron 

CM4515 



RCA 

CD4622 

MCI 4043 

Tl 

TP4043 


PMI 

SSS1408 



SSS 

SCL4515 



SGS 

iHBF4022 

MCI 4044 

RpA 

CD4044 


Signetics 

MCI 408 



Toshiba 

TC4515 



SSS 

SCU022 


SSS 

SCL4044 

MCI 4081 

Fairchild 

F4081 


MC14516 

Fairchild 

F4516 



Tl 

TP4022 


Tl 

TP4044 


Harris 

HD4081 



National 

CD4516 



♦ Discontinued 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

Device 

1 Replacement 
1 Source 

iC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
(Source 

IC Master 
Device Page 

Mamifacturer 

Device 

1 Replacement 
1 Source 

Device 

IC Master 
Page 

Manufacturer 

Device 

1 Replacement 
(Source 

IC Master 
Device Page 

Motorola Semiconductor 

i JlX 


MCI 456 

MCI 4562 

Silicon G 

RCA 

SGI 456 
CD4062 


MCI 556 

MCI 558 

Silicon G ' 
AMO 

SGI 556 
1558 


MCI 723 

Teledyne S 

Tl 

723 

mA723 





MCI 4569 
MC14572 
MCI 458 

RCA 

RCA 

Fairchild 

CD4059 

CD4069 

mA1458 



Fairchild 

Harris 

National 

mA1558 

HA-2650 

LM1558 

581 

MCI 733 

AMO 

National 

Raytheon 

733 

LM733 

RC733 

MCI 451 6 

RCA 

CD40193 







CD4516 



Harris 

HA-2655 

580 


PMI 

PM 1558 




RM733 


SSS 

SCL4516 



National 

LM1458 




SSS 1558 



Signetics 

mA733 


Toshiba 

TC4516 



PMI 

OP-04 



Raytheon 

RM1558 



Silicon G 

S6733 

MC14517 

SSS 

Sa4517 




SSS1458 




RM4558 



Tl 

#tA733 \ 

MC14518 - 

Fairchild 

F4518 



Raytheon 

RC1458 



RCA 

CA1558 


MCI 741 

AMO 

741 


Hariris 

HD14518 




RC4558 



Signetics 

MCI 558 



Fairchild 

#»A741 


National 

CD4518 



RCA 

CA1458 



Silicon G 

SGI 558 



Intersil 

741 


RCA 

CD4518 



Signetics 

MCI 458 




SGI 558 



National 

LM741 


Solitron 

CM4518 



Silicon G 

SGI 458 



Teledyne S 

1558 



PMI 

OP-02 


SSS 

SCL4518 



Teledyne S 

1458 



Tl 

MCI 558 




PM741 


Tl 

TP4518 



Tl 

MCI 458 


MC1568 

Exar 

XR1568 




SSS741 


Toshiba 

TC4518 


MC14580 

RCA 

CD40108 



Silicon G 

SGI 568 



Raytheon 

RC741 

MC145t9 

Fairchild 

F4519 


MC14581 

RCA 

C040181 


MCI 595 

Intech 

8598 




RM741 


Harris 

HD14519 




C04057 



Lithic Sys 

LSI 595 



RCA 

CA741 


RCA 

CD4019 



SSS 

SCL4581 



Silicon G. 

SGI 595 



Signetics 

M741 


Tl 

TP4519 



Tl 

TP4581 


MC1596 

Fairchild 

M796 



Silicon G 

SG1741 

MCI 4520 

Fairchild 

F4520 


MC145a2 

Fairchild 

F4582 



Lithic Sys 

LSI 596 




SG741 


Harris 

HD14520 



RCA 

CD40182 



National 

LM1596 




SG741 ^ 


National ' 

CD4520 



SSS 

SCL4582 



Signetics 

MCI 596 



Teledyne S 

741 


RCA 

C04520 



Tl 

TP4582 



Silicon G 

SGI 596 



Tl 

M741 


Solitron 

CM4520 


MC14583 

RCA 

CD40100 


MCI 648 

Plessey 

SP1648 


MCI 74 IS 

Silicon G 

SGI 74 IS 


SSS 

SCL4520 



Toshiba 

TC4583 


MCI 650 

Plessey 

SP1650 


MCI 747 

AMD 

747 


Tl 

TP4520 


MC14584 

Harris 

HD 14584 


MCI 651 

Plessey 

SP1651 



Fairchild 

M747 


Toshiba 

TC4520 



RCA 

CD4016 


MCI 658 

Fairchild 

1 1C58 



PMI 

PM747 

MCI 4521 

RCA 

CD4045 


MC14585 

Harris 

HD14585 



Plessey 

SP1658 



Raytheon 

RC747 

MCI 4522 

Fairchild 

F4522 



National 

MM74C85 


MCI 660 

Plessey 

SP1660 




RM747 


Harris 

HD14522 



RCA 

CD4063 


MCI 662 

Plessey 

SP1662 



RCA 

CA747 


RCA 

CD4018 



sss: 

HD14585 


MCI 664 

Plessey 

SP1664 



Signetics 

mA747 


SSS 

SCL4522 




SCL4585 


MCI 666 

Plessey 

SP1666 



Silicon G 

SG747 


Tl 

TP4522 



Toshiba 

TC4585 


MCI 668 

Plessey 

SP1668 



Teledyne S 

747 

MCI 4525 

RCA 

CD4089 


MCI 468 

Exar 

XR1468 


MCI 670 

Plessey 

SP1670 



Tl 

mA747 

MC14526 

Fairchild 

F4526 



Silicon G 

SGI 468 


MCI 672 

Plessey 

SP1672 


MCI 748 

AMO 

748 


Harris 

HD14526 


MC1488 

AMD 

MCI 488 


MCI 674 

Plessey 

SP1674 



Fairchild 

mA748 


SSS 

SCL4526 



Exar 

XR1488 


MCI 690 

Fairchild 

11C06C 



Intersil 

748 


Tl 

TP4526 



ITT 

ini488 



Plessey 

SP1690 



National 

LM748 

MCI 4527 

Harris 

HD14527 



National 

DS1488 


MCI 692 

Plessey 

SP1692 



Raytheon 

RC748 


RCA 

CD4527 



Raytheon 

RC1488 


MCI 709 

Fairchild 

M709 




RM748 


SSS 

SCL4527 




RM1488 



National 

LM1709 



^ICA 

CA748 

MCI 4528 

Fairchild 

F4528 



Silicon G 

SGI 488 




LM709 



Signetics 

M748 


Harris 

H014528 



Tl 

SN75188 



Raytheon 

RC709 



Silicon G 

SGI 748 


RCA 

CD4528 


MC1489 ' 

AMD 

MC1489 




RM709 




SG748 . 


Signetics 

N4528 



Exar 

XR1489 



Signetics 

M709 



Teledyne S 

748 


SSS 

SCL4528 



ITT 

ITT1489 



Teledyne S 

709 



Tl 

aiA748 


Toshiba 

TC4528 



National 

DS1489 



Tl 

mA709 


MCI 776 

Fairchild 

/iA776 

MC14529 

Harris 

HD14529 



Raytheon 

RC1489 


MCI 710 

Fairchild 

mA710 


MCI 800 

National 

DM1800 


RCA 

CD4067 



Signetics 

MCI 489 



National 

LM710 



SW 

SW1800: 

MCI 4531 

Fairchild 

F4531 



Silicon G 

SGI 489 



Raytheon 

RC710 



Tl 

SN151800 


RCA 

CD40101 



Tl 

SN75189 




RM710 


MC1801 

National 

DM1801 


SSS 

SCL4531 


MCI 495 

Intech 

8495 



Signetics 

mA710 



Tl 

SN151801 


Tl 

TP4531 



Lithic Sys 

LSI 495 



Silicon G 

SG1710 


MCI 802 

SW 

SW1802 

MC14532 

Fairchild 

F4532 



Silicon 6 

SG1495 




SG710 



Tl 

SN151802 


RCA 

CD4532 


MCI 496 

Fairchild 

mA796 



Teledyne S 

710 


MCI 803 

Tl 

SN151803 


Toshiba 

TC4532 



Lithic Sys 

LS1496 



Tl 

mA710 


MCI 804 

SW 

SW1804 

MCI 4539 

Fairchild 

F4539 



Signetics 

MC1496 


MC1711 

Fairchild 

mA711 



Tl . 

SNl 51804 


Toshiba 

TC4539 



Silicon G 

SGI 496 



National 

LM711 


MCI 805 

Tl 

SN 151 805 

MCI 4543 

Harris 

HD14543 


MC1508 

AD 

AD559 

416 


Raytheon 

RC711 


MCI 806 

SW 

SW1806 


RCA 

CD4056 



AMD 

SSS 1508 




RM711 



Tl 

SNl 51 806 


SSS 

SCL4543 



Datel 

DAC-IC8BM 



Signetics 

<iA711 


MCI 807 

Tl 

SN151807 

MCI 455 

Exar 

XR555 



PMI 

SSS 1508 



Silicon G 

SG1711 


MCI 808 

SW 

SW1808 


Fairchild 

/tA555 


MC1514 

National 

LM1514 




S6711 



Tl 

SN151808 


Raytheon 

RC555 



Raytheon 

RM1514 



Teledyne S 

711 


MCI 809 

Tl 

SN151809 


RCA 

CA555 



Tl 

TL514 



Tl 

M711 


MC1810 

SW 

SW1810 ’ 


Signetics 

NE555 


MCI 536 

Harris 

HA-2640 


MCI 712 

Fairchild 

M702 



Tl 

SN151810 

MCI 4553 

Fairchild 

F4553 



National 

LM1536 



Raytheon 

RC702 


MC1811 

Tl 

S|yl151811 , 

MCI 4555 

Fairchild 

F4555 



Silicon G 

SGI 536 




RM702 


MCI 81 2 

SW 

SW1812 


RCA 

CD4555 


MC1537 

Raytheon 

RM1537 



Tl 

mA702 



Tl 

SN151812 


SSS 

SCL4555 


MCI 541 

RCA 

CA1541 


MCI 723 

AMD 

723 


MC1813 

SW 

SW1813 

MCI 4556 

Fairchild 

F4556 


MCI 555 

Raytheon 

RM555 



Fairchild 

mA723 


MC1814 

SW 

SW1814 


RCA 

CD4556 



RCA 

CA555 



Intersil 

723 


MCI 900 

SW 

SW1900 


SSS 

SCL4556 



Signetics 

SE555 



National 

LM723 



Tl 

SNl 51900 

MC14557 

RCA 

CD4031 



Silicon G 

NE555 



Raytheon 

RC723 


MCI 901 

Tl 

SN15190T 

MCI 4558 

Harris 

HD14558 



Tl A 

NE555 




RM723 


MC1902 

SW 

SW1902 


RCA 

CD4055 


MC1556 

Harris 

HA-2600 

581 


RCA 

CA723 



Tl 

SN151902 

MC1456 

Harris 

HA-2605 

580 


Raytheon 

RM1556 



Signetics 

mA723 


MC1903 

SW 

SW1903 


Raytheon 

RC1556 




RM1556A 



Silicon G 

SGI 723 



Tl 

SN151903 


Signetics 

MCI 456 



Signetics 

MCI 556 




SG723 


MCI 904^ 

SWn 

SW1904 


♦ Discontinued v 

The manufacturers report their devices can be used as direct replacements. Performance details 
often differ, so compare the specifications considering your requirements. 
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1C MASTER 


Manufacturer 

Device 

1 Replacement 
1 Sour^ 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement IC Master 

1 Source Device Page 

Manufacturer I Replacement IC Master 

Device 1 Source Device Page 

Manufacturer 

Device 

1 Replacement IC Master 

rSource Device Page 

Motorola Semiconductor 

MC3019 

Tl 

SN74H61 

MC3302 

Raytheon 

RC3302 


MC54195 

Raytheon" 

54195 


(cont'd) 



MC3020 

Fairchild 

74H50 


RCA 

CA339 


MC54198 

Raytheon 

54198 






9H50 


Silicon G 

SG3302 


MC54199 

Raytheon 

54199 






in 

in74H50 


Teledyne S 

3302 


MC5420 

Raytheon 

5420 


MCI 904 

T1 

SN 151 904 


Tl 

SN74H50 

MC3401 

Fairchifd 

mA3401 


MC5421 

Raytheon 

5421 


MCI 905 

Tl 

SN151905 

MC3021 

Tl 

SN74S86 


Raytheon 

LM3900 


MC5422 

Raytheon 

5422 

\ 

MCI 906 

SW 

SW1906 ' 

MC3023 

Fairchild 

74H51 



RC3401 


MC54283 

Raytheon 

54283 



Tl 

SN151906 



9H51 


RCA 

CA3401 


MC5442 

Raytheon 

5442 


MCI 907 

Tl 

SN151907 


in 

in74H51 

MC3403 

Exar 

,XR3403 


MC5443 

Raytheon 

5443 


MCI 908 

SW 

SW1908 


Tl 

SN74H51 


Fairchild 

mA3403C 


MC5444 

Raytheon 

5444 


, 

Tl 

SN151908 

MC302!"4 

Fairchild 

74H40 


Raytheon 

RC3403 

586 

MC5445 

Raytheon 

5445 


MCI 909 

Tl 

SN 151 909 



9H40 



RC4137 


MC5474 

Raytheon 

5474 


MC1910 

SW 

SW1910 


in 

in74H40 

MC3416 

Raytheon 

RC4444 


MC5481 

Raytheon 

5481 



Tl 

SN151910 


Tl 

SN74H40 

MC3437 

National 

DS8837 


MC5483 

Raytheon 

5483 


MC1911 

Tl 

SN 151 911 

MC3025 

in 

in74H40 

MC3438 

National 

DS8838 


MC5486 

Raytheon 

5486 


MC1912 

SW 

SW1912 


Tl 

SN74H40 

MC3441 

National 

D$3651 

489 

MC55107 

AMO 

SN55107 



Tl 

SN151912 

MC3030 

Fairchild 

74H60 

MC3443 

National 

DS3653 

489 


Fairchild 

55107 


MC1914 

SW 

SW1914 



9H60 

MC3450 . 

National 

DS3650 



National 

OS55107 

475 

MC2257 

Nitron 

NC2257 


in 

in74H60 

MC3452 

National 

DS3652- 



Raytheon 

RM55107 


MC2259 

Nitron 

NC2259 


Tl 

SN74H60 

MC3456 

Signetics 

NE556 



Tl 

SN55107 


MC2260 

Nitron 

NC2260 

MC3031 

Fairchild 

74H52 . 

MC3460 

National 

DS3674 

488 

MC55108 

AMD 

SN55108 


MC2901 

AMD 

AM2901 



9H52 

MC3503 

Exar 

XR3503 



Fairchild 

55108 ' 



Raytheon 

AM2901 


Tl 

, SN74H52 


Fairchild 

n^3b03 



^ National 

DS55108 

475 

MC29X>9 

AMD ^ 

AM2909 

MC3032 

Fairchild 

74H53 

i 

Raytheon 

RM3503 

586 


Raytheon 

RM55108 


MC2^i5 

Raytheon 

AM2909 



9H53' 

- 


RM4137 



Tl 

SN55108 


AMD 

AM2915 


in 

in74H53 

MC4005 

Fairchild 

93407 


♦MC55109 

AMD 

SN55109 


MC2916 

AMD 

AM2916 


Tl 

SN74H53 



SN7481 



Fairchild 

55109 


MC2917 

AMD 

AM2917 

MC3033 

Fairchild 

74H54 

MC4015 

Raytheon 

RL4015 



Raytheon 

RM55109 


MC2918 

AMD 

AM2918 



9H54 

MC4024 

Fairchild 

11C24C 



Tl 

SN55109 



Raytheon 

AM2918 


in 

ITt74H54 

MC4044 

Fairchild 

11C44C 


♦MC55110 

AMD 

SN55110 


MC3000 

Fairchild 

74H00 


Tl 

. SN74H54 

MC4064 

MMI 

6560 



Fairchild 

55110 




9H00 

MC3034 

Fairchild 

74H55 


Signetics 

N82S16 



Raytheon 

RM55110 



in 

in54H00 



9H56 

MC4304 

Tl 

SN5481A 



Tl 

SN55110 



Tl 

SN74Hb0 


Tl 

SN74H55 

MC4305 

Tl 

SN5481A 


MC5522 

National 

DS5522 


MC3001 

Fairchild 

74H08 ' 

MC3054 

Fairchild 

74H71 

MC4558 

, Raytheon 

RC4558 


MC5523 

National 

DS5523 




9H08 . 



9H71 

MC4741 

Harris 

HA-4741 

580 

MC5524 

National 

DS5524 



in 

in7408 


Tl 

SN74H71 


National 

LM148 , 


MC5525 

National 

DS5525 



Tl 

SN7408 

MC3055 

Fairchild 

74H72 

MC5003 

Tl 

SN74186 


MC5528 

Fairchild 

5528 


MC3003 

in 

in7432 



9H72 

MC5005 

MMI 

6300 


MC5529 

Fairchild 

5529 



Tl 

SN7432 


Tl 

SN74H72 


Tl 

SN74S387 

861 

MC55325 

Fairchild 

55325 


MC3004 

Fairchild 

74H01 

MC3060 

in 

in74H74 

MC5303 

Tl 

SN54186 


MC5534 

Fairchild 

5534 




9H01 


Tl 

SnB4H74 

MC5400 

Raytheon 

5400 


MC5535 

Fairchild 

5535 



in 

in74H01 

MC3061 

Fairchild 

9S114 

MC5401 

Raytheon 

5401 


MC574 

Raytheon 

5474 



Tl 

SN74H01 


Tl 

SN74S114 

MC5403 

. Raytheon 

5403 


MC6002 

Tl . 

TMS4062 


MC3005 

Fairchild 

74H10 . 

MC3062 

Fairchild 

9S113 " 

MC5404 

Raytheon 

5404 


MC6800 

AMI 

S6800 

889 



9H10 


Tl 

SN74S113 

‘MC6405 

Raytheon 

5405 




$6800 

903 


in" 

in74H10 

MC3063 

Fairchild 

74H73 

MC5408 

Raytheon 

5408 



Fairchild 

F6800 



Tl 

SN74H10 



9H73 

MC5409 

Raytheon 

5409 


MC6820 

AMI 

$6820 

889 

MC3006 

Fajrchild 

74H11 


in 

in74H73 

MC5410 

Raytheon 

5410 




$6820 

919 



9H11 


Tl 

SN74H73 

MC5411 

Raytheon 

5411 



Mostek 

MK6820 



in 

in74H11 

MC3100 

Tl 

SN54H00 

MC5412 

Raytheon 

5412 


MC6850 

AMI 

$6850 

400 


Tl 

SN74H11 

MC3104 

Tl 

SN54H01 

MC54123 

Raytheon 

54123 




$6850 

889 

MC3008 

Fairchild 

74H04 

MC3105 

Tl 

SN54H10 

MC54136 

Raytheon 

54136 




$6850 

935 



9H04 

MC3106 

Tl 

SN54H11 

MC54145 

Raytheon 

54145 


MC6860 

AMI 

$6860 

889 


in 

in74H04 

MC3108 

Tl 

SN54H04 

MC5415 

Raytheon 

5415 




$6860 

940 


Tl 

SN74H04 

MC3109 

Tl 

SN54H05 

MC54150 

Raytheon 

54150 


MC7241 

Raytheon 

RC8241 


MC3009 

Fairchild 

74H05 

MC3110 

Tl 

SN54H20 

MC54151 

Raytheon 

54151 



Signetics 

N8241 




9H05 

MC3111 

Tl 

SN54H2,1 

MC54152 

Raytheon 

54152 


MC7242 

Fairchild 

9386 



in 

in74H05 

MC3112 

Tl 

SN54H22 

MC54153 

Raytheon 

54153 



Raytheon 

RC8242 



Tl 

SN74H05 

MC3116 

Tl 

SN54H30 

MC54154 

Raytheon 

54154 



Signetics 

N8242 


MC3010 

Fairchild 

74H20 

MC31i8 

Tl 

SN54H62 

MC54155 

Raytheon 

54155 


MC7250 

Raytheon 

RC8250 




9H20 

MC3119 

Tl 

SN54H61 

MC54156 

Raytheon 

54156 



Signetics 

N8250 



in 

in74H20 

MC3120 

Tl 

SN54H50 

MC54157 

Raytheon 

54157 


MC7251 

Raytheon 

RC8251 



Tl 

SN74H20 

MC3121 

Tl 

SN54H86 

MC54158 

Raytheon 

54158 



Signetics 

N8251 


MC3011 

Fairchild 

74H21 

MC3123 

Tl 

SN54H51 

MC54159 

Raytheon 

54159 


MC7261 

Raytheon 

Re8261 




9H21 

MC3124 

Tl 

SN54H40 

MC54160 

Raytheon 

54160 



Signetics 

N8261 




9H60 

MC3125 

Tl 

SN54H40 

MC54161 

Raytheon 

54161 


MC74HdO 

Raytheon 

74H00 



in 

in74H21 

MC3130 

Tl 

SN54H80 

MC54162 

Raytheon 

54162 


MC74H01 

Raytheon 

74H01 



Tl 

SN74H21 

MC3131 

Tl 

SN54H52 

MC54163 

Raytheon 

54163 


MC74H04 

Raytheon 

74H04 


MC3012 

Fairchild 

74H22 

MC3132 

Tl 

SN54H53 

MC54164 

Raytheon 

54164 


MC74H05 

Raytheon . 

74H05 




9H22 

MC3133 

Tl 

SN54H54 

MC54165 

Raytheon 

54165 


MC74H10 

Raytheon 

74H10 



Tl 

SN74H22 

MC3134 

Tl 

SN54H55 

MC54166 

Raytheon 

54166 


MC74H11 

Raytheon 

74H11 


MC3015 

Tl 

SN74H30 

MC3154 

Tl 

. SN54H71 

MC54 1 70 

Raytheon 

54170 


MC74H20 

Raytheon 

74H20 , 


MC3016 

Fairchild 

74H30 

MC3155 

Tl 

SN54H72 

MC54174 

Raytheon 

54174 


MC74H22 

Raytheon 

74H22 




9H30 

MC3160 

Tl 

SN54H74 

MC54175 

Raytheon 

54175 


MC74H40 

Raytheon 

74H40 



in 

in74H30 

MC3162 

Tl 

SN54S113 

MC54181 

Raytheon 

54181 


MC74H74 

Raytheon 

74H74 


MC3018 

Fairchild 

74H62 

MC3163 

Tl 

SN64H73 

MC54182 

Raytheon 

54182 


MC7400 

Hitachi 

HD2503 




9H62 

MC3301 

Fairchild 

/*A3301 

MC54190 

Raytheon 

54190 



Raytheon 

7400 



Tl 

SN74H62 


Raytheon 

LM2900 

MC54191 

Raytheon 

54191 



Tl 

SN7400 


MC3019 

Fairchild 

74H61 



RC3301 

MC54193 

Raytheon 

54193 


MC7401 

Hitachi 

HD2509 




9H61 

MC3302 

Fairchild 

mA3302 

MC54194 

Raytheon 

54194 



Raytheon 

7401 



♦ Discontinued 


Bold face device numbers indicate manufacturers' data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


ManuNcturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replaoemant 
[Source 

iC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
i Source 

Device 

IC Master 
Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Motorola Somiconductor 

MC7451 

Tl 

SN7451 


MC7523 

National ^ 

DS7523 


MC78L15 

Tl 

MA78L15 

(oont'd) 



MC7453 

Hitachi 

HD2512 



Signetics 

7523 


MC7805 

Fairchild 

mA7805 




Tl 

SN7453 



Silicon G 

SG7523 



National 

LM340-5 




MC7454 

Hitachi 

HD2514 



Tl 

SN7o23 



Raytheon 

RC7805 

MC7401 

Tl 

SN7401 


Tl 

SN7454 


MC76235 

in 

in75235 



Signetics 

mA7805 

MC7402 

Hitachi 

HD2511 

MC7460 

Hitachi 

HD2502 




fn7524 



Silicon G 

S67805 


Tl 

SN7402 


Tl 

SN7460 


MC7524 

Fairchild 

7524 



Tl 

mA7805 

MC7403 

Raytheon 

7403 

MC7470 

Signetics 

7470 



National 

DS7524 


MC7806 

Fairchild 

/iA7806 

MC7404 

Hitachi 

HD2522 


Tl 

SN7470 



Signetics 

7524 



National 

LM340-6 


Raytheon 

7404 

MC7472 

Hitachi 

HD2629 



Silicon G 

SG7524 



Raytheon 

RC7806 


Tl 

SN7404 


Signetics 

7472 


, / 

Tl 

SN7524 



Signetics 

mA7806 

MC7405 

Hitachi 

HD2523 


Tl 

SN7472 


MC7625 

FaircNId 

7525 



Silicon G 

SG7806 


Raytheon 

7405 

MC7473 

Hitachi 

HD2515 



in 

in7525 


MC7808 

Fairchild 

mA7808 


Tl 

SN7405 


Signetics 

7473 



National 

DS7525 



National 

LM340-8 

MC7408 

Raytheon 

7408 


Tl 

SN7473 



Signetics 

7525 



Raytheon 

RC7808 

MC7409 

Raytheon 

7409 

MC7474 

Hitachi 

HD2510 



Silicon G 

S67525 



Signetics 

mA7808 

MC7410 

Hitachi 

HD2507 


Raytheon 

MC7474 



Tl 

SN7525 



Silicon G 

SG7808 


Raytheon 

7410 


Tl 

SN7474 


MC7528 

Fairchild 

7528 



Tl 

#iA7808 


Tl 

SN7410 

MC7475 

Hitachi 

H02517 



in 

in7528 


MC7812 

Fairchild 

mA7812 

MC74107 

Hitachi 

mmo 


Signetics 

7476 



National 

DS7528 



National 

LM340-12 


Tl 

SN74107 


Tl 

SN7475 



Silicon Q 

SG7628 



Raytheon 

RC7812 

MC7411 

Raytheon 

7411 

MC7476 

Hitachi 

HD25i6 



tl 

SN7528 



Signetics 

mA7812 

MC7412 

Raytheon 

7412 


Signetics 

7476 


MC7529 

Fairchild 

7529 



Silicon G 

?G7812 

MC74121 

Hitachi 

HD2543 

MG7480 

Signetics 

7480 



in 

in7529 



Tl 

M7812 


Tl 

SN74121 


Tl 

SN7480 



Silicon G 

SG7529 


MC7815 

Fairchild 

#iA7815 

MC74123 

Raytheon 

74123 

MC7481 

Raytha)n 

7481 



Tl 

SN7529 



National 

LM340-16 

MC74136 

Raytheon 

74136 

MC7483 

Raytheon 

7483 


MC75325 

Fairchild 

75325 



Raytheon 

RC7815 

MC74145 

Raytheon 

74145 


Signetics 

7483 



National 

DS7532S 

495 


Signetics 

#.A7815, 

MC7415 

Raytheon 

7415 

MC7486 

Raytheon 

7486 



Raytheon 

RC75325 



Silicon G 

SG7815 

MC74160 

Hitachi 

HD2548 

MC7490 

Hitachi 

HD2541 



Silicon G 

SG75325 



Tl 

mA7815 


Raytheon 

74150 


Signetics 

7490 



Tl 

SN75325 


MC7818 

Fairchild 

M7818 


Tl 

SN74150 


Tl 

SN7490A 


MC7534 

Fairchild 

7534 



National 

LM340-18 

MC74151 

Hitachi 

H02549 

MC7491 

Hitachi 

HD2524 



m 

in7534 



Raytheon 

RC7818 


Raytheon 

74151 


Signetics 

7491 



National 

DS7534 



Signetics 

mA7818 


Tl 

SN74151A 


Tl 

SN7491A 



Silicon G 

SG7534 



Silicon G 

SG7818 

MC74152 

Raytheon 

74152 

MC7492 

Signetics 

7492 



Tl 

SN7534 


MC7824 

Fairchild 

mA7824 

MC74153 

Raytheon 

74153 


Tl 

SN7492A 


MC7536 

Fairchild 

7535 



National 

LM340-24 

MC74164 

Raytheon 

74154 

MC7493 

Hitachi 

H02520 



National 

DS7535 



Raytheon 

RC7824 

MC74t65 

Raytheon 

74155 


Signetics 

.7493 



Silicon G 

SG7535 



Signetics 

mA7824 

MC74t56 

Raytheon 

74156 


Tl 

SN7493A 



Tl 

SN7535 



Silicon G 

SG7824 

MC74157 

Raytheon 

74157 

MC7495 

Hitachi 

HD2534 


MC7638 

National 

DS7538 



Tl 

mA7824 

MC74158 

Raytheon 

74158 


Signetics 

7495 



Silicon G 

SG7538 


MC7905 

Fairchild 

mA7905 

MC74159 

Raytheon 

74159 


Tl 

SN7495A 



Tl 

SN7538 



Silicon 6 

SG320 

MC74160 

Raytheon 

74160 

MC7496 

Hitachi 

HD2546 


MC7539 

National 

DS7539 



Tl 

mA7905 

MC74161 

Raytheon 

74161 


Tl 

SN7496 



Silicon G 

SG7539 


MC7906 

Fairchild 

mA7906 

MC74162 

Raytheon 

74162 

♦MC75107 

AMD 

SN75t07 



Tl 

SN7539 



Tl 

mA7906 

MC74163 

Raytheon 

74163 


Fairchild 

75107 


MC75450 

Fairchild 

75450 


MC7908 

Fairchild 

M7908 

MC74t64 

Raytheon 

74164 


Nathmal 

DS75107 

475 


in 

in75450 



Tl 

mA7908 

MC74165 

Raytheon 

74165 


R^heon 

RC75107 



National 

DS75450 


MC7912 

Fairchild 

#tA7912 

MC74166 

Raytheon 

74166 


Tl 

SN75107A 



Raytheon 

RC75450 



Silicon G 

SG320 

MC74170 

Raytheon 

74170 

♦MC75108 

AMD 

SN75108 



Silicon G 

SG75450 



Tl 

mA7912 

MC74174 

Raytheon 

74174 / 


Fairchild 

75108 



Tl 

SN75450 


MC7915 

Fairchild 

mA7915 

MC74181 

Raytheon 

74181 


National 

DS76108 

476 

MC75451 

Fairchild 

75451 



Silicon G 

SG320 

MC74182 

Raytheon 

74182 


Raytheon 

RC75108 



in 

in75451 



Tl 

mA7915 

MC74190 

Raytheon 

74190 


Tl 

SN76108A 



National 

DS75451 


MC7918 

Fairchild 

/iA7918 

MC74191 

Raytheon 

74191 

MC75109 

AMD 

SN75109 



Raytheon 

RC75451 



Tl 

mA7918 

MC74192 

Raytheon 

74192 


Fairchild 

75109 



Silicon G 

SG75451 


MC7924 

Fairchild 

mA7924 

MC74193 

Raytheon 

74193 


ITT 

fn75109 



Tl 

SN75451 



Tl 

mA7924 

MC74194 

Raytheon 

74194 


Raytheon 

RC75109 


MC76462 

Fairchild 

75452 


MC7952 

Silicon G 

SG320 

MC74195 

Raytheon 

74195 


Tl 

SN75109 



National 

DS75452 


MC8T13 

Fairchild 

8T13 \ 

MC74198 

Raytheon 

74198 

MC76110 

AMD 

SN761 10 



Raytheon 

RC75452 


MC8T14 

Fairchild 

8T14 

MC74199 

Raytheon 

74199 


Fairchild 

75110 



Silicon G 

SG75452 


MC8T23 

Fairchild 

8T23 

MC7420 

Hitachi 

HD2504 


ITT 

in75110 



Tl 

SN75452 


MC8T24 

Fairchild 

8T24 


Raytheon 

7420 


Raytheon 

RC75110 


MC75453 

Fairchild 

75453 


MC8T26 

Signetics 

N8T26 


Tl 

SN7420 


Tl 

SN75110 



in 

in75453 


MC8T28 

Signetics 

N8t28 

MC7421 

Raytheon 

7421 

MC7520 

in 

in7520 



National 

DS75453 


MC8241 

Raytheon 

RM8241 

MC7422 

Raytheon 

7422 


National 

DS7520 



Raytheon 

RC75453 



Signetics 

S8241 

MC74283 

Raytheon 

74283 


Signetics 

7520 



Silicon G 

SG75463 


MC8242 

Fairchild 

9386 

MC7430 

Hitachi 

HD2508 


Silicon G 

SG7520 “ 



Tl 

SN75453 



Raytheon 

RM8242 


Tl 

SN7430 


Tl 

SN7620 


MC75454 

Fairchild 

75454 



Signetics 

S8242 

MC7440 

Hitachi 

H02501 

MC7621 

ITT 

in7521 



in 

in75454 


MC8250 

Raytheon 

RM8250 


Tl V 

SM7440 


National 

DS7521 

/ 


Silicon 6 

SG75454 



Signetics 

S8250 

MC7441 

Hitachi 

HD2518 


Signetics 

7521 


MC75491 

Fairchild 

75491 


j MC8251 

Raytheon .. 

RM825t 


Tl 

SN74141 


Silicon 6 

SG7521 



National 

DS75491 


! 

Signetics 

S8251 

MC7442 

Raytheon 

7442 


Tl 

SN7521 



Tl 

SN75491 


ImC8260 

Raytheon 

RM8260 

MC7443 

Raytheon 

7443 ' 

MC7522 

in 

in7522 


MC75492 

Fairchild 

76492 


MC8261 

Raytheon ; 

RM8261 

MC7444 

Raytheon 

7444 


National 

DS7522 , 



National 

DS75492 



^gnetics 

S826t 

MC7445 

Raytheon 

7445 


Signetics 

7522 



Tl 

SN75492 


MC830 

Hitachi 

HD2204 

MC7450 

Hitachi 

H02506 


^licon G 

SG7522 


MC78L06 

Tl 

/JA78L05 



N^ational 

DM930 


Tl 

SN7450 


Tl 

SN7522 


MC78L08 

Tl 

^78L08 



SW 

SW930 

MC7451 

Hitachi 

HD2506 

MC7523 

in 

in7523 


MC78L12 

Tl 

MA78L12 



Tl 

SN 15930 


♦ DiscofttinuecT 
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The manufacturers report their devices can be used as direct replacements. Performance details 
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1C MASTER 


Manufacturer 

Device 

1 Replacement 
I Source 

1C Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

1C Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
I Source 

1C Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

1C Master 
Device Page 

Motorola Semiconductor 

MG848 

SW 

SW948 

MC9328 

Signetics 

N8277 


MLM104 

National 

LM104 

(cont'd) 




Tl 

SN 15848 

MC933 

SW 

SW933 



Raytheon 

LM104 



MG849 

National 

DM949 


Tl 

SN15933 



Silicon G 

SGI 04 





SW * 

SW949 

MC934 

Tl 

SN15934 



Teledyne S 

LM104 

MC8300 

AMD , 

9300 


Tl 

SN 15849 

MC935 

Raytheon 

RM935 



Tl 

LM104 


Fairchild 

9300 

MG850 

SW 

SW850 


SW 

SW736 


MLM105 

AMO 

LM105 


Raytheon 

RG9300 


Tl 

SN 15850 

• / 

Tl 

SN15938 



Fairchild 

mA105 . 


Tl 

SN74195 

MG851 

SW ' 

SW951 

MC936 

Raytheon 

RM936 



Intersil 

LM'105 

MC8301 

AMD 

9301 


Tl 

SN15851 


SW 

SW936 



National 

LM105 


Fairchild 

9301 

MG852 

National 

DM9099 


Tl 

SN 15936 



Raytheon 

LM105 


Signetics 

N8252 


SW 

SW706 

MC937 

Raytheon 

RM937 



Silicon G 

SG105 • 


Tl 

SN29301 


Tl 

SN 158099 


SW,' 

SW937 



Teledyne S 

LM105 

MC8304 

AMD 

9304 

MG853 

National 

DM9093 


Tl 

SN15937 



Tl 

LM105 


Fairchild 

9304 


SW 

SW705 

MC940 

Raytheon 

RM940 


MLM1Q7 

AMD 

LM107 


Raytheon 

RG9304 


Tl 

SN 158093 


SW 

SW935 



Fairchild 

mA107 , 

MC8308 

AMD 

9308 

MG855 

National 

DM9097 


Tl 

SN 15935 



Intersil 

LM107 


Fairchild 

9308 


SW 

SW709 

MC943 

Fairchild 

SH2001 



National 

LM107 


Raytheon 

RG9308 


Tl 

SN 15809 7 

MC944 

Raytheon ( 

RM944 



Raytheon 

LM107 


Tl 

SN29308 

MC856 

National 

DM9694 


SW 

SW944 



RCA 

CA107 

MC8309 

AMD 

9309 


SW 

SW708 


Tl 

SN 15944 



Signetics 

LM107 


Fairchild 

9309 


Tl 

SN 158094 

MC945 

Raytheon 

RM945 



Silicon G 

SGI 07 


Tl 

SN29309 

MG857 , 

Hitachi 

HD2213 


SW 

SW945 



Tl 

LM107 

MC831 

SW 

SW931 


National 

DM957 


Tl 

SN 15945 


MLM108 

RCA 

CA108 


Tl 

SN 15831 


SW 

SW957 

MC946 

Raytheon 

RM946 



Silicon G 

SGI 08 

MC8310 

AMD 

9310 


Tl 

SN15857 


SW 

SW946 




SG208 


Fairchild 

9310 

MG858 

Hitachi 

HD2214 


Tl 

SN 15946 


MLM109 

Fairchild 

mA109 


Raytheon 

RG9310 


National 

DM958 

MC948 

Raytheon 

RM948 



National 

LM109, 


Tl 

SN74160 


SW 

SW958 


SW 

SW948 



Raytheon 

LM109 

MC8311 

AMD 

9311 


Tl 

SN 15858 


Tl 

SN15948 



Signetics 

LM109 


Fairchild 

9311 

MG8601 

AMD 

9601 

MC949 

Raytheon 

RM949 



Silicon G 

SG109 ' 


Raytheon 

RG9311 


Fairchild 

9601 


SW 

SW949 



Tl 

LM109 


Tl 

SN74154 


Raytheon 

RF8601 


Tl 

SN 15949 


MLMIIO 

AMD 

LM110 

MC8312 

AMD 

9312 


Signetics 

8T22 

MC950 

Raytheon 

RM950 



Fairchild 

mAIIO 


Fairchild 

9312 


Tl 

SN29601 


SW 

SW950 



Intersil 

LM110 

' 

Raytheon 

RG9312 

MG8602 

AMD 

9602 


Tl 

SN 15950 



National 

LM110 


Signetics 

N8230 


Raytheon 

RF8602 

MC951 

Raytheon 

RM951 



Silicon G 

SG1 10 


Tl 

SN29312 

MG861 

National 

D'M961 


SW 

SW951 


MLM111 

AMD 

LM111 

MC8314 

AMD 

9314 


SW 

SW961 


Tl 

SN15951 



National 

LM111 

MC8316 

AMD 

9316 


Tl 

SN 15861 

MC952 

Raytheon 

RM952 



Raytheon 

LM111 


Fairchild 

9316 

MG862 

Hitachi 

HD2207 


SW 

SW952 



RCA 

CA111 


Raytheon 

RG9316! 


National 

DM962 


Tl 

SN 159099 



Silicon G 

SG1 11 


Tl 

SN74161 


SW 

SW962 

MC953 

SW 

SW953 



Teledyne S 

LM 1 1 1 

MC8318 

AMD 

9318 


Tl 

SN 15862 


Tl 

SN 159093 



Tl 

LM111 


Tl 

SN29318 

MG863 

National 

DM963 

MC955 

Tl 

SN 15909 7 


MLM158 r 

National 

LM158 

MC832 

Hitachi 

HD2201 


SW 

SW963 

MC956 

Tl 

SN 159094 


MLM201 

AMD 

LM201 


National 

DM932 


Tl 

SN 15863 

MC957 

Raytheon 

RM957 



Fairchild 

mA201 


SW 

SW932 

MG930 

Raytheon 

RM930 


SW 

SW957 



Intersil 

LM201 


Tl 

SN 15832 


SW 

SW9i30 


Tl 

SN15957 



National 

LM201 f 

MC8328 

AMD 

9328 


Tl 

SN 15930 

MC958 

Raytheon 

RM958 



RCA 

CA201 


Fairchild 

9328 

MG9300 

AMD 

9300 


SW 

SW958 



Signetics 

LM201 


Signetics 

N8277 


Raytheon 

RM9300 


Tl 

SN15958 



Silicon G 

SG201 

MC833v 

Hitachi 

HD2202 


Tl 

SN54195 

MC9601 

AMD 

9601 



Teledyne S 

LM201 


National 

DM933 

MG9301 

AMD 

9301 


Raytheon 

RF9601 



Tl 

LM201 


SW 

SW933 


Tl 

SN39301 


Signetics 

S8T22 


MLM204 

Fairchild 

mA204 


Tl 

SN15833 

MC9304 

AMD 

9304 


Tl 

SN29601 



National 

LM204 

MC834 

Tl 

SN15834 


Raytheon 

RM9304 , 

MC9602 

AMD 

9602 



Raytheon 

LM204 

‘MC835 

SW 

SW936 

MG9308 

AMD 

9308 


Raytheon, 

RF9602 



Silicon G 

SG204 


Tl 

SN15838- 


Raytheon 

RM9308 

MC961 

Raytheon 

RM961 



Teledyne S 

LM204 

MC836 

Hitachi 

HD2206 


Tl 

SN39308 


SW 

SW961 



Tl 

LM204 


National 

DM936 

MG931 

SW 

SW931 


Tl 

SN 15961 


MLM205 

AMO 

LM205 


SW 

SW936 


Tl 

SN 15931 

MC962 

Raytheon 

RM962 



Intersil 

LM205 


T,l 

SN 15836 

MG9310 

AMD 

9310 


SW 

SW962 



National 

LM205 

MC837 

National 

DM937 


Raytheon 

RM9310 


Tl 

SN 15962 



Raytheon 

LM205 


SW 

SW937 


Tl 

SN54160 

MC963 

Raytheon 

RM963 



Silicon G 

SG205 


Tl 

SN 15837 

MG93n 

AMD 

9311 


SW 

SW963 



Teledyne S 

LM205 

MC840 

National 

DM935 


Raytheon 

RM9311 


Tl 

SN 15963 



Tl 

LM205 


SW 

SW935 


Tl 

SN54154 

♦MFC4000 

Motorola 

MC3360 


MLM207 

AMD 

LM207 


Tl 

SN 15835 

MG9312 

AMD 

9312 

♦MFC4010 

Motorola 

MC3310 



Fairchild 

mA207 

MG841 

Tl 

SN 15835 


Raytheon 

RM9312 

♦MFC6040. 

Motorola 

MC3340 



Intersil 

LM207 / 

MC844 

Hitachi 

HD2209 


Signetics 

S8230 

♦MFC8030 

Motorola 

MC3330 



National 

LM207 


National 

DM944 


Tl 

SN39312 

♦MFC8070 

Motorola 

MC3370 



Raytheon 

LM207 


SW 

SW844 

MG9314 

AMD 

9314 

MLM101 

AMD 

LM101 



RCA 

CA207 

MC845 

Hitachi 

HD2205 

MG9316 

AMD 

9316 


Fairchild 

mA101 ^ 



Signetics 

LM207 


National 

DM945 


Raytheon 

RM9316 


Intersil 

LM101 



Silicon G 

SG207 


SW 

SW945 


Tl. 

SN54161 


National 

LM101 



Tl 

LM207 


Tl 

SN15845 

MG9318 

AMD 

9318 


RCA 

CA101 


MLM208 “ 

RCA 

CA208 

IVIG846 

Hitachi 

HD2203 


Tl 

SN39318 


Signetics 

LM101 



Silicon G 

SG208 


National 

DM946 

MG932 

Raytheon 

RM932 


Silicon G 

SG101 


MLM209 

AMD 

LM209 


SW 

SW946 


SW 

SW932 


Teledyne S 

LM101 



Fairchild 

#*A209 


Tl 

SN 15846 


Tl 

SN15939 


Tl 

LM101 



National 

LM209 

MG848 

National 

DM948 

MG9328 

AMD 

9328 

MLM104 

Fairchild 

mA104 



Raytheon 

LM209 


♦ Discontinued 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

Device 

1 Replacement 
1 Source 

1C Master 
Device Page 

Manufacturer I Replacement 1C Master 

Device I Source Device Page 

Manufacturer Replacement 1C Master 

Device Source Device Page 

Manufacturer 

Device 

1 Replacement 
[Source 

1C Master 
Device Page 

Motorola Samiconduotor 


MQ3725 

RCA 

CA3725 

CD4020 

Harris 

HD4020 

♦0M10107 

Motorola 

MC10107 


(cant'd) 




NE592 

AMO 

NE592 


, Mitel 

SIL4020 

DM10109 

Motorola 

MC10109 





SE592 

AMD 

SE592 


RCA 

SSS 

CD4020 
cn 4020 

♦DM10110 

OM 10111 

Motorola 

KdAtArAisi 

MC10110 
MCini 1 1 


MLM209 

Signetics 

LM209 


National Samiconduetor 

CD4021 

Harris 

H04021 

li/IVi 1 w 1 * 1 

DM10115 

IVIUlUiUlO 

Motorola 

iVlw 1 w 1 1 1 

MC10115 



Silicon G 

SG209 






Mitel 

SIL4021 

♦DM10116 

Motorola 

MC10116 



Tt 

LM209 






RCA 

CD4021 

DM10117 

Motorola 

MC10117 


MLM210 

AMO 

LM210 


AH0126 

Siliconix 

0G126 


SSS 

SCL4021 

DM10118 

Motorola 

MC10118 



Fairchild 

mA210 


AH0129 

Siliconix 

0G129 

CD4022 

Harris 

HD4022 

DM101 19 

K^torola 

MC10119 



Intersil 

LM210 


AH0133 

Siliconix 

DG133 


Mitel 

SiL4022 

DM10121 

Motorola 

MC10121 



National 

LM210 


AH0134 

Siliconix 

■pGISA 


RCA 

CD4022 

DM10124 

Motorola 

MC10124 



Silicon G 

SG210 


AH0139 

Siliconix 

D6139 


SSS 

SCL4022 

♦OM10130 

Motorola 

MCI 01 30 


MLM21t 

AMD 

LM211 


AH0140 

Siliconix 

DG140 

CD4023 

Harris 

HD4023 

♦DM1800 

MottKOla 

MCI 800 



Intersil 

IM211 


AH0141 

Siliconix 

DG141 


Mitel , 

SIL4023 


SW 

SW1800 



National 

LM211 


AH0142 

Siliconix 

DG142 



SIL4923 

♦DM1801 

Motorola 

MCI 801 



Raytheon 

LM211 


AH0143 

Siliconix 

DG143 


RCA 

CD40^3 

DM54H00 

Fairchild 

54H00 



RCA 

CA211 


AH0144 

Siliconix 

DG144 


s;ss 

SCL4023 



9H00 



Silicon G 

SG211 


AH0145 

Siliconix 

DG145 

CD4024 

Mitel 

SIL4024 


Raytheon 

54H00 



Teledyne S 

LM211 


AH0146 

Siliconix 

DG146 

CD4025 

Harris 

H04025 

DM54H01 

Raytheon 

54H01 



Tl 

LM211 


AH0151 

Siliconix 

DG151 


Mitet 

SIL4025 

DM54H04 

Raytheon 

64H04 


MLM258 

National 

LM258 


AH0152 

Siliconix 

DG152 



SIL4925 

DM54H05 

Raytheon 

54H05 


MLM301 

AMD 

LM301 


AH0153 

Siliconix 

DG153 


RCA 

CD4025 

DM54H10 

Raytheon 

54H10 



Fairchild 

/*A301 


AH0154 

Siliconix 

DG154 


SSS 

SCL4025 

DM54H1 1 

Raytheon 

54H11 



Intersil 

LM301 


AH0161 

Siliconix 

DG161 

CD4027 

Harris 

HD4027 1 

DM54H20 

Raytheon 

54H20 



National 

LM301 


AH0162 

Siliconix 

DG162 


Mitel 

SIL4027 

DM54H22 

Raytheon 

54H22 / 



Raytheon 

LM301 


AH0163 

Siliconix 

DG163 


RCA 

CD4027 

DM64H40 

Raytheon 

54H40 

^ / 


RCA 

CA301 


AH0164 

Siliconix 

DG164 

CD4028 

Mitel 

SIU028 

DM54H74 

Raytheon 

54H74 



Signetics 

LM301 


CD4001 

Harris 

HD4001 

CD4029 

Mitel 

SIL4029 

DM54L187 

Intersil 

IM6603 



Silicon G 

SG301 



Mitel 

SIL4001 

CD4030 

Harris 

HD4030 

DM54L89 

MMI 

L5560 



Teledyne S 

LM301 




SIL4901 


Mitel 

SIL4030 


Tl 

SN54S287 

86t 


Tl 

LM301 



RCA 

CD4001 


RCA 

CD4030 

DM54S387 

Intel 

M3601 


MLM304 

Fairchild 

mA304 



SSS 

SCL4001 


SSS 

SCL4030 i 


MMI 

5300 



National 

LM304 


CD4002 

Harris 

HD4002 

CD4035 

Harris 

HD4035 


Tl 

SN54S387 

861 


Raytheon 

LM304 



RCA 

CD4002 


Mitel 

SIL4035 i 

DM5400 

Fairchild 

5400 



Silicon G 

SG304 



SSS 

SCL4002 


RCA 

CD4035 



9N00 



Teledyne S 

LM304 


CD4007 

Harris 

HD4007 


SSS 

SCL4035 


Raytheon 

5400 



Tl 

LM304 



Mitel 

SIL4007 

CD4040 

Mitel 

SIL4040 i 


Signetics 

5400 


MLM305 

AMO 

LM305 



RCA 

CD4007 1 

CD4042 

Mitel 

Sll.4042 1 

DM5401 

Raytheon 

5401 



Fairchild 

mA305 



SSS 

SCU007 

CD4043. 

Mitel 

SIL4043 ! 


Signetics 

5401 



Intersil 

LM305 


CD4009 

Mitel 

StL4009 j 

CD4044 

Mitel 

SIL4044 1 


Tl 

SN5401 



National 

LM305 



RCA 

CD4009 j 

CD4049 

Harris 

HD4049 1 

DM5402 

Signetics 

5402 



Raytheon 

LM305 



SSS 

SCL4009 1 


Mitel 

S114049 * 


Tt 

SN5402 



Silicon G 

SG305 


CD4010 

Mitel 

SIW010 


RCA 

CD4049 1 

DM5403 

Raytheon 

5403 



Teledyne S 

LM305 



RCA 

CD4010 


SSS 

SCW049 


Signetics 

5403 



Tl 

LM305 



SSS 

SCL4010 1 

CD4050 

Harris 

HD4050 ’ 


T[f 

SN5403 


MLM307 

AMO 

LM307 


CD40n 

Mitel 

SIL401 1 


Mitel 

SIL4050 

DM5404 

Raytheon 

5404 



Fairchild 

nA3Q7 




SIL4911 


RCA 

CD4050 


Signetics 

5404 



Intersil 

LM307 



RCA 

CD4011 1 


SSS 

SCL4050 


Tl 

SN5404 



National 

LM3Q7 



SSS 

SCL4011 

CD4051 

Harris 

HD4051 

DM5405 

Raytheon 

5405 



Raytheon 

LM307 


CD4012 

Harris 

HD4012 ! 


Mftel 

SIL4051 


Signetics 

5405 



RCA 

CA307 



Mitel 

SIL4012 1 

CD4052 

Harris 

HD4052 i 


Tl 

SN5405 



Signetics 

LM307 




StL49T2 


Mitel 

SIL4052 

DM5406 

Signetics 

5406 



Silicon G 

SG307 



RCA 

CD4012 ! 

CD4053 

Mitel 

SIL4053 1 


Tl 

SN5406 



Tl 

LM307 



SSS 

SCL4012 

CD4066 

Harris 

HD4066 

DM5408 

Raytheon 

5408 


MLM308 

RCA 

CA308 


CD4013 

Harris 

H04013 


Mitel 

SIU066 


Signetics 

5408 



Silicon G 

SG308 



Mitel 

S(L4013 ! 


RCA 

CD4066 ^ 


Tl 

SN5408 




SG308 



RCA 

CD4013 


SSS 

SCU066 1 

DM5409 

Raytheon 

5409 


MLM309 

AMd 

LM309 



SSS 

SCL4013 

CD4069 

Harris 

HD4069 


Signetics 

5409 



Fairchild 

mA309 


CD4014 

Harris 

HD4014 


Mitel 

SIL4069 


Tl 

SN5409 



National 

LM309 



Mitel 

SIU014 j 

CD4070 

Harris 

HD4070 

DM5410 

Raytheon 

5410 



Raytheon 

LM309 



RCA 

CD4014 ' 


Mitel 

SIL4070 


Signetics 

5410 



Signetics 

LM309 



SSS 

SCU014 i 

CD4076 

Harris 

HD4076 


Tl 

SN5410 



Silicon G 

SG309 


CD4015 

Harris 

HD4015 j 


Mitel 

SI14076 

DM54107 

Signetics 

54107 



Tl 

LM309 



Mitel 

SIL4015 

CD4081 

Harris 

HD4081 


Tl 

SN54107 


MLM310 

AMD 

LM310 



RCA 

CD4015 1 

CD4503 

Harris 

HD14503 

DM5411 

Raytheon 

5411 



Fairchild 

mA310 



SSS 

SCL4015 1 

C04510 

Mitel 

SIU510 


Signetics 

5411 



Inteisil 

LM3ld 


CD4016 

Mitel 

S1L4016 i 

CD4511 

Harris 

HD14511 ‘ 

♦t)M5412 

Raytheon 

5412 



National 

LM310 



RCA 

CD4016 


Mitel 

SIL451T 1 

DM54123 

Raytheon 

54123^ 



Silicon G 

SG310 / 



SSS 

SCL4016 1 


SSS 

SCL4511 

DM5413 

Signetics 

5413 


MLM3Tt 

AMD 

LM311 


CD4017 

Harris 

HD4017 i 

CD4514 

Harris 

HD14514 


Tl 

SN5413 



Fairchild 

M3 11 



Mitel 

S1U017 1 

CD45T5 

Harris 

H014515 

♦DM54136 

Raytheop 

54136 



Intersil 

LM311 



RCA 

CD4017 1 

CD4518 

Mitel 

SIL4518 

DM54145 

Raytheon 

54145 



National 

LM311 



SSS 

SC14017 

CD4520 

Mitel 

SIU520 

♦DM5415 

Raytheon 

5415 



Raytheon 

LM311 


CD4018 

Harris 

HD4018 

CD4527 

Harris, 

HD14527 

DM54150 

Raytheon 

54150 



RCA 

CA311 



Mitel 

SIL4018 ' 

CD4528 

Harris 

HD14528 

DM54151 

Raytheon 

54151 



Silicon G 

SG311 



RCA 

CD40t8 

♦DH3724 

RCA 

CA3724 

♦DM54152 

Raytheon \ 

54152 



Teledyne S 

LM311 



SSS 

SCU018 

DH3725 

RCA 

CA3725 

DM54153 

AMD 

SN54153 



Tl 

LM31 1 


CD4019 

Harris 

HD4019 ^ 

DM10101 

Motorola 

MC10101 


Raytheon 

54153 


MLM358 

National 

LM358 



Mitel 

SIU019 

DM10102 

Motorola 

MCI 01 02 


Tl 

SN54153 


MMH0026 

National 

OS0026 

474 


RCA 

CD4019 

DM10105 

Motorola 

MC10105 

DM54154 

AMD 

SN54154 


MQ3724 

RCA 

CA3724 



SSS 

SCU019 

OM10106 

Motorola 

MC10106 


Raytheon 

54154 



♦ Discontinued 

The manufacturers report their devices can be used as direct repladements. Performance details 
often differ, so cornpare the specifications considering your requirements. 
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1C MASTER 


Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Manufecturer 

Device 

1 Replacement 

1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacenient 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

National Samiconductor 


DM5454 

Signetics 

5454 

DM74H51 

Tl 

SN74H51 


DM74141 

Tl 

SN7il41 . 

(cont'd) 


- - 



Tl 

SN5454' 

DM74H53 

Signetics 

74H53 


•DM74145 

Raytheon 

74145 




DM5460 

Signetics 

5460 


Tl 

SN74H53 



Signetics 

74145 






Tl 

SN5460 

DM74H54 

Signetics 

74H54 



Tl 

SN74145 

DM54154 

Tl 

SN54154 


DM5472 

Signetics 

5472 


Tl 

SN74H54 


♦DM7415 

Raytheon 

7415 

bM54155 

Raytheon 

54155 , 



Tl 

SN5472 

DM74H55 

Signetics 

74H55 


DM74150 

Raytheon 

74150 

DM54156 

Raytheon 

54156 


DM5473 

Signetics 

5473 


Tl 

SN74H55 

1 


Signetics 

74150 

DM54157 

AMD 

SN54157 



Tl 

SN5473 

DM74H60 

Signetics 

74H60 



Tl 

SN74150 


Raytheon 

54157 


DM5474 

Raytheon 

5474 


Tl 

SN74H60 


DM74151 

Raytheon 

74151 - 


Tl 

SN54157 



Signetics 

5474 

DM74H62 

Signetics 

74H62 



Signetics 

74151 

♦DM54158 

Raytheon 

541-58 



Tl 

SN5474 


Tl 

SN74H62 



Tl 

SN74T51A 

♦DM54159 

Raytheon 

5415,9 


DM5475 

Signetics 

5475 

DM74H74 

Raytheon 

74H74 


♦DM74152 

Raytheon 

74152 

DM5416 

Signetics 

5416 




SN5475 

DM74L187 

Intersil 

IM5603 


DM74153 

AMD 

SN74153 


Tl 

SN5416 


DM5476 

Signetics 

5476 

DM74L63 

Tl 

SN54L193 



Hitachi 

HD2564 

DM54160 

Raytheon 

54160 



Tl 

SN5476 

DM74L89 

MMI 

L6560 



Raytheon 

74153 

DM54161 

Raytheon 

54161 


DM5481 

Raytheon 

5481 

DM74S200 

Signetics 

74S200 



Signetics 

74153 

DM54162 

Raytheon 

54162 


DM5483 

Raytheon 

5483 

DM74S387 

Intel 

360M 

695 


Tl 

SN74153 

DM54163 

Raytheon 

54163 


DM5486 

Raytheon 

5486 


MMI 

6300 


DM74154 

AMD 

SN74154 

DM54164 

AMD 

SN54164 



Signetics 

5486 


Signetics 

N82S126 



Hitachi 

HD2580 


Raytheon 

54164 



Tl 

SN5486 


Tl 

$N74S387 

861 


Raytheon 

74154 


Tl 

SN54164 


DM5488 

Intersil 

IM5600 

DM74S572 

Intel 

3605 

699 


Signetics 

74154 

DM54165 

Raytheon 

54165 



MMI 

5230 

OM74S573 

Intel 

3625 

699 


Tl 

SN74154 

DM54166 

Raytheon 

54166 



Tl 

SN5488A 

DM7400 

Fairchild 

7400 


DM74155 

Raytheon 

74155 

.DM5417 

Signetics 

5417 : 


DM5489 

AMD 

SN5489 



9N00 



Signetics 

74155 


Tl 

SN5417 




31013 


Hitachi 

HD2503 



Tl 

SN74155 

♦DM54170 

Raytheon 

54170 



Intersil 

IM5501 


Raytheon 

7400 


DM74156 

Raytheon 

74156 

DM54174 

Raytheon 

54174 



MMI 

5560 


Signetics 

7400 



Signetics 

74156 

DM54175 

Raytheon 

54175 



Raytheon 

5489 


Tl 

SN7400 



Tl 

SN74156 

DM54181 

AMD 

SN54181 


DM5490 

Signetics 

5490 

DM7401 

Hitachi 

HD2509 


DM74157 

AMD 

SN74i57 


Raytheon 

54181 



Tl 

SN5490A 


Raytheon 

7401 



Raytheon 

74157 


Tl 

SN54181 


DM5491 

Signetics 

5491 


Signetics 

7401 



Signetics 

74157 

DM54182 

Raytheon 

54182 



Tl 

SN5491A 


Tl 

SN7401 



Tl 

SN74157 

♦DM54187 

Intersil 

IM5603 


DM5492 

Signetics 

5492 

DM7402 

Hitachi 

HD2511 


♦DM74158 

Raytheon 

74158 


MMI 

5200 



Tl 

SN5492A 


Signetics 

7402 


♦DM74159 

Raytheon 

74159 


National 

DM54S187 

702 

DM5493 

Signetics 

5493 


Tl 

SN7402 


DM7416 

Signetics 

7416 


Tl 

SN54187 



Tl 

SN5493A 

DM7403 

Hitachi 

HD2528 



Tl 

SN7416 

DM54190 

Raytheon 

54190 


DM7093 

Tl 

SN54125 


Raytheon 

7403 


DM74160 

AMD 

SN74160 

DM54191 

Raytheon 

54191 


DM7094 

Tl 

SN54126 


Signetics 

7403 



Raytheon 

74160 

DM54192 

AMD 

SN54192 


DM7095 

Tl 

SN54365 


Tl 

SN7403 



Signetics 

74160 


Raytheon 

54192 


DM7096 

Tl 

SN54366 

DM7404 

Hitachi 

HD2522 



Tl 

SN74160 


Tl 

SN54192 


DM7097 ^ 

Tl 

SN54367 


. Raytheon 

7404 


DM74161 

Raytheon 

74161 

DM54193 

AMD 

SN54193 


DM7098 ' 

Tl 

SN54368 


Signetics 

7404 


DM74162 

Raytheon 

74162 


Raytheon 

54.193 


DM71L22 

Tl 

SN54LT57 


Tl 

SN7404 



Signetics 

74162 


Tl 

SN54193 


DM71S60 

Fairchild 

93S43 

DM7405 

Hitachi 

HD2523 



Tl 

SN74162 

DM54194 

Raytheon 

54194 


DM7121 

Tl 

SN54251 


Raytheon 

7405 


DM74163 

AMD 

SN74163 

DM54195 

AMD 

SN54195 


DM74H00 

Fairchild 

74H00 


Signetics 

7405 



Raytheon 

74163 


Raytheon 

54195 




9HQ0 


Tl 

SN7405 



Signetics 

74163 


Tl 

SN54195 



Raytheon 

. 74H00 

DM7407 

Signetics 

7407 



Tl 

SN74163 

DM54198 

Raytheon 

54198 



Signetics 

, 74H00 


Tl 

SN7407 


DM74164 ■ 

AMD 

SN74164 

DM54199 

Raytheon 

54199 



Tl 

SN74H00 

DM7408 

Hitachi 

HD2550 



Raytheon 

74164 

DM5420 

Raytheon 

5420 


DM74H01 

Raytheon 

74H01 


Raytheon 

7408 



Signetics 

74164 


Signetics 

5420 



Signetics 

74H01 


Signetics 

7408 



Tl 

SN74164 


Tl 

SN5420 


DM74H04 

Raytheon 

74H04 


Tl 

SN7408 


DM74165 

Raytheon 

.74165 

♦DM54200 

Intersil 

IM5523 



Signetics 

74H04 

DM7409 

Hitachi 

HD2551 



Signetics ^ 

74165 


MMI 

5531 



Tl 

SN74H04 


Raytheon 

7409 



Tl 

SN74165 


Raytheon 

RM5340 


DM74H05 

Raytheon 

74H05 


Signetics 

7409 


DM74166 

Raytheon 

74166 


Tl / 

SN54S201 



Signetics 

74H05 


Tl 

SN7409 



Signetics 

74166 

♦DM5421 

Raytheon 

5421 



Tl 

SN74H05 

DM7410 

Hitachi 

HD2507 



Tl 

SN74166 ■ 

♦DM5422 

Raytheon 

5422 


DM74H08 

Signetics 

74H08 

' 

Raytheon 

7410 


DM7417 

Signetics 

7417 

♦DM54283 

Raytheon 

54283 


DM74H10 

Raytheon 

74H10 


Signetics 

7410 



Tl 

SN7417 

DM5430 

Signetics 

5430 



Signetics 

74H10 


Tl 

SN7410 


DM74170 

Fairchild 

74170 


Tl 

SN5430 



Tl 

SN74H10 

DM74107 

Hitachi 

HD2530 



Hitachi 

HD2540 

DM5432 

Signetics 

5432 


DM74H11 

Raytheon 

74H11 


Signetics 

74107 



Raytheon 

74170 


Tl 

SN5432 



Signetics 

74H11 


Tl 

SN74107 



Signetics 

74170 

DM5437 

Signetics 

5437 



Tl 

SN74H11 

DM7411 

Raytheon 

7411 



Tl 

SN74170 


Tl 

SN5437 ^ 


DM74H20 

Raytheon 

74H20 


Signetics 

7411 


DM74172 

Signetics 

74S172 

DM5438 ^ 

Signetics 

5438 



Signetics 

74H20 

♦DM7412 

Raytheon 

7412 




,74172 


Tl 

SN5438 



Tl 

SN74H20 

DM74121 

Signetics 

74121 



Tl 

SN74172 

DM5440 

Signetics 

5440 


DM74H21 , 

Signetics 

74H21 


Tl 

SN74121 


DM74174 

AMD 

SN74174 


Tl 

SN5440 



Tl 

SN74H21 

DM74123 

AMD 

SN74123 



Raytheon 

74174 

DM5442 

Raytheon 

5442 


DM74H22 

Raytheon 

74H22 


Fairchild 

r4123 



Signetics 

74174 

♦DM5443 

Raytheon 

5443 



Signetics 

74H22 


Signetics 

74123 



Tl 

SN74174 

♦DM5444 

Raytheon 

5444 



Tl 

SN74H22 


Tl 

SN74123 


DM74175 

AMD 

SN74175 

DM5445 

Raytheon 

5445 


DM74H30 

Signetics 

74H30 

PM74125 

Signetics 

74125 



Raytheon 

74175 


Signetics 

5445 



Tl 

SN74H30 


Tl 

SN74425 



Signetics 

74175 , 

DM5450 

Signetics 

5450 


DM74H40 

Raytheon 

74H40 

DM74126 

Signetics 

74126 



Tl 

SN74175 


Tl 

SN5450 



Signetics 

74H40 


Tl 

SN74426 


DM74180 

Signetics 

74180 

DM5451 

Signetics 

5451 



Tl 

SN74H40 

DM7413 

Signetics 

7413 



Tl ' 

SN74180 


Tl 

SN5451 


DM74H50 

Signetics 

74H50 


Tl 

SN7413 


DM74181 

AMD 

SN74181 

DM5453 

Signetics 

5453 



Tl 

SN74H50 

♦DM74136 

Raytheon 

74136 



Raytheon 

74181 


Tl 

SN5453 


DM74H51 

Signetics 

74H51 

DM74141 

Signetics 

74141 



Signetics 

74181 


♦ Discontinued 


Bold face device numbers indicate manufacturers' data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

Device 

1 Replacement 
i Source 

1C Master 
Device Page 

Manufacturer 

Device 

Replacement 

Source 

iC Master 
Device Page 

Manufacturer 

Device 

Replacement 

Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

National Semiconductor 


DM7453 

Hitachi 

Signetics 

H02512 

7453 


♦DM7582 

Intersil 

Tl 

IM5533 

SN54S301 


DM8312 

Raytheon 

Tl 

RC9312 

SN29312 


(coni a| 




DM7454 

Tl 

Hitachi 

Signetics 

SN7453 

HD2514 

7454 


DM7590 

♦DM7597 

Tl 

Intersil 

MMI 

SN5.4165 

IM5623 

5201 


DM8316 

AMD \ 

Fairchild 

Raytheon 

9316 V 
9316 

RC9316 


DM74181 

Tl 

SN74181 






♦DM74187 

Intersil 

IM5603 



Tl ' 

SN7454 



National 

0M75S97 

702 


Tl 

SN29316 



MMI 

6200 


DM7460 

Signetics 

7460 



Tl 

SN54S287 

861 

DM8322 

AMD 

9322 



National 

DM74S187 

702 


Tl 

SN7460 




SN54S370 



Fairchild 

9322 



Signetics 

H82S226 


DM7472 

Hitachi 

HD2529 


DM7598 

Intersil 

1M5610 



Raytheon 

RC9322 



T! 

SN74187 



Signetics 

7472 



MMI 

5231 




74154 


DM74190 

Raytheon 

74190 



Tl 

SN7472 



National 

DM75598 




74157 



Signetics 

74190 


DM7473 

Hitachi 

HD2515 


DM7599 

AMD 

AM27S03 



Tl 

SN29322 



Tl 

SN74190 



Signetics 

7473 




DM7599 


DM85L60 

Tl 

SN74L192 


DM74191 

Raytheon 

74191 


1 

Tl 

SN7473 



MMI 

5561 


DM85L63 

Tl 

SN74L193 



Signetics 

74191 , 


DM^474 

Hitachi 

HD2510 



Tl 

SN54S189 


♦DM85S99 

AMD 

SN74S189 



Tl 

SN74191 



Raytheon 

7474 


DM76L97 

Intersil 

IM5623 



Tl 

SN74S189 


DM74192 

AMD 

SN74192 



Signetics 

7474 


♦DM761.99 

Intersil 

IM5501 


♦DM8500 

Signetics 

7476 


■ 

Raytheon 

74192 



Tl 

SN7474 



MMI , 

L5561 



Tl 

SN7476 



Signetics 

74192 


DM7475 

Hitachi 

HD2517 



National 

OM54S189 

746 

♦DM8501 

Signetics 

7473 



Tl . 

SN74192 



Signetics 

7475 


♦DM7640 

National 

DS7640 



Tl 

SN7473 


DM74193 

AMD 

SN74193 



Tl 

SN7475 


♦DM7795 

National 

DM77S95 . 

735 

♦DM8510 

Signetics 

7474 



Raytheon 

74193 


DM7476 

Hitachi 

HD2516 


DM7796 

MMI 

5241 



Tl 

SN7474 



Signetics . 

74193 



Signetics 

74-76 



National 

DM77S96 

735 

♦DM8530 

Fairchild 

9390 



Tl 

SN74193 


♦DM7481 

Raytheon 

7481 


♦DM78)P< 

National 

DS78XX 



Motorola 

MC7490 


DM74194 

Raytheon 

74194 


DM7483 

Hitachi 

HD2535 


DM7800 

Tl 

SN55180 



Signetics 

7490 


DM74195 

AMD 

SN74195 



Raytheon 

7483 


♦DM7893 

National 

DS55493 



Tl 

SN7490A 



Raytheon 

74195 



Signetics 

7483 


♦DM7894 

National 

DS55494 


♦DM8532 • 

Fairchild 

9392 



Signetics 

74195 



Tl 

SN7483A 


DM8093 

Tl 

SN74125 



Motorola 

MC7492 



Tl. 

SN74195 


DM7486 

Hitachi 

HD2526 


DM8094 

Tl 

SN74126 



Signetics 

7492 


DM74198 

Raytheon 

74198 



Raytheon 

7486 


DM8095 

Tl 

SN74365 



Tl 

SN7492A 



Signetics 

74198 



Signetics 

7486 


DM8096 

Tl 

SN74366 


♦DM8533 

Fairchild 

9393 



Tl 

SN74198 



Tl 

SN7486 


DM8097 

Tl 

SN74367 



Motorola 

MC7493 


DM74199 

Raytheon 

74199 


DM7488 

Intersil 

IM5600 


DM8098 

Tl 

SN74368 



Signetics 

7493 



Signetics 

74199 



MMI 

6230 


♦DM81L22 

Tl 

SN74L157 



Tl 

SN7493A 



Tl 

SN74199 



Tl 

SN7488A 


♦DM81S60 

Fairchild 

93S47 


♦DM8550 

Fairchild 

9375 


DM742p 

Hitachi 

HD2504 


DM7489 

AMD 

C3101 


DM8200 

Signetics 

N8269 



Motorola 

MC7475 



Raytheon 

7420 




SN7489 


♦DM8213 

Fairchild 

9311 



Signetics 

7475 



Signetics 

7420 



Intersil 

IM5501 



ITT 

in74154 



Tl 

SN7475 



Tl 

SN7420 



MMI 

6560 



Motorola 

MC8311 


DM8551 

Tl 

SN74173 


♦DM74200 

Fairchild 

93421 



Raytheon 

7489 



Raytheon 

RC9311 


DM8560 . 

Fairchild 

9360 



Intersil 

1M5523 



Tl 

SN7489 



Signetics 

74154 



Hitachi 

HD2541 



MMI 

6531 


DM7490 

Hitachi 

HD2519 



Tl 

SN74154 



in 

in74192 



Raytheon 

RC5340 



Signetics 

7490 


DM8220 

Hitachi 

HD2525 



Motorola 

MC74192 



Tl 

SN74S201 



Tl 

SN7490A 


DM8280 

Fairchild 

93176 



Raytheon 

74192 


♦DM7421 

Raytheon • 

7421 


DM7491 

Signetics 

7491 



Raytheon 

RC8280 



Signetics 

74192 


♦DM7422 

Raytheon 

7422 



Tl 

SN7491A 



Signetics 

N8280 



Tl * 

SN74192 


DM7426 

Signetics 

7426 


DM7492 

Hitachi 

HD2521 



Tl 

SN74176 


DM8563 

Fairchild 

9366 



Tl 

SN7426 



jSignetics 

7492 


DM8281 

Fairchild 

93177 



Hitachi ■ 

HD2542 


♦DM74283 

Raytheon 

74283 



Tl 

SN7492A 



Raytheon 

RC8281 



in 

in74193 

J 

DM74287 

Intel 

3621-1 

695 1 

DM7493 

Hitachi 

HD2520 



Signetics 

N8281 



Motorola 

MC74193 


DM7430 

Hitachi 

HD2508 



Signetics 

7493 


' / 

Tl 

SN74177 



Raytheon 

74193 



Signetics 

7430 



Tl 

SN7493A 


♦DM8283 

^Fairchild 

9383 



Signetics 

74193 



Tl 

SN7430 


DM7495 

Hitachi 

HD2534 



Motorola 

MC7483 



Tl 

SN74193 


DM7440 

Hitachi 

HD2501 



Signetics 

7495 



Signetics 

7483 


DM8570 

Fairchild 

93164 



Signetics 

7440 



Tl 

SN7495A 



Tl 

SN7483A 



Motorola 

MC74164 



Tl 

SN7440 


DM7496 

Hitachi 

HD2546 


DM8288 

Signetics 

N8288 



Raytheon 

74164 


DM7441 

Hitachi 

H^2518 



Signetics 

7496 


DM8290 

Fairchild 

93196 



Tl 

SN74164 



Signetics 

7441 


DM75L60 , 

Tl 

SN54L192 



Raytheon 

RC8290 


♦DM8573 

Fairchild 

93416 



Tl 

SN74141 


DM75491 

National 

DS75491 


DM8291 

Fairchild 

93197 



Harris 

HPR0M1024A 

DM7442 

Hitachi 

HD2536 


DM75492 

National 

DS75492 



Raytheon 

RC8291 



Intel 

3601 

695 


Raytheon 

7442 


DM7551 

Tl 

SN54173 



Tl 

SN74197 



Intersil 

IM5603 



Signetics 

7442 


DM7560 

Tl 

SN54192 


♦DM8296 

Tl 

'SN74196 



MMI 

6300 



Tl 

SN7442A 

i 

DM7563 

Tl 

SN54193 - 


DM8300 

AMD 

9300 ' 



National 

DM74S387 

708 

♦DM7443 

Raytheon 

7443 


DM7570 

Tl 

SN54T64 



Fairchild 

9300 



Signetics 

N82S126 


♦DM7444 

Raytheon 

7444 


DM7573 

Harris 

HPROM1024A 


Raytheon 

RC9300 



Tl 

SN74S387 

861 

DM7445 

Raytheon 

7445 



Intel 

M3601 



Tl 

SN29300 


♦DM8574 

Fairchild 

93426 



Signetics 

7445 



Intersil 

IM5603 


DM8301 

AMD 

9301 



Harris 

HPRGM1024 



Tl 

SN7445 



MMI 

5300 



Tl 

SN29301 



Intel 

3621 

695 

DM7446 

Hitachi 

HD2553 



National 

DM54S387 

708 

0M8309 

AMD 

9309 



Intersil 

IM5603 



Tl 

SN7446A 



Tl 

SN54S387 

861 


Fairchild 

9309 




IM5623 


DM7447 

Hitachi 

HD2532 


♦DM7574 

AMD 

AM27S09 



Tl 

^ SN29309 



MMI 

6301 



Signetics 

7447 



Harris 

HM7602 

682 

DM8310 

AMD 

^9310 



National 

DM74S287 

708 


Tl 

SN7447A 




HPROM1024 



Fairchild 

9310 



Tl 

SN74$287 

861 

DM7448 

Signetics 

7448 



Intersil 

IM5623 



Raytheon 

RC9310 


DM8577 

AMD 

AM27S08 



Tl 

SN7448 



MMI 

5301 



Tl 

SN29310 



Harris 

HM7602 

682 

DM7450 

Hitachi 

HD2506 



National 

DM54$287 

708 

DM8311 

AMD 

9311 



Tl 

SN74S188 

860 


Signetics 

7450 



Tl 

SN54S287 

861 


Fairchild 

9311 


OM8578 

Harris 

HM7603 

682 


Tl 

SN7450 


DM7577 

Harris 

HM7602 

682 


Raytheon 

RC9311 



MMI 

6331 


DM7451 

^Hitachi 

HD2505 



Tl 

$N54S188 

860 


Tl 

SN29311 



Signetics 

N82S123 



Signetics 

7451 


DM7578 

Harris 

HM7603 

682 

DM8312 

AMD 

9312 



Tl 

SN74S288 



Tl 

SN7451 



Tl 

SN54S288 ' 



Fairchild 

9312 


♦DM8580 

Fairchild 

9395 



♦ Discontinued ^ 

The manufacturers report their devices can be used as direct replacernents. Performance details 
often differ, so compare the specifications considering your requirements. 
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1C MASTER 


Manufacturer { Replacement IC Master 

Device 1 Source Device Page 

Manufacturer 

Device 

Replacement 

Source 

IC Master 
Device Page 

Manufacturer | Replacement IC Master 

Device 1 Source Device Page 

Manufacturer 

Device 

1 Replacement IC Master, 

1 Source Device Page 

National Semiconductor 


DM9322 

Raytheon 

RM9322 

DS1488 

Silicon G 

SGI 488 

DS75121 

Motorola 

MG8T13 






54157 


Tl 

SN74188 

DS75122 

Fairchild 

75122 

(cont o) 




Tl ‘ 

SN29322 



SN75188 


Motorola 

MC8T14 




— 

DM933 

Motorola 

MC833 

DS1489 

AMD 

MC1489 

DS75123 

Fairchild 

75123 

DM8580 

Motorola 

MC7495 



Raytheon 

RM933 


Exar 

XR1489 

DS76124 

Fairchild 

75124 


Signetics 

7495 



SW 

SW933 


Harris 

HD1489 


Motorola 

MC8T24 


Tl 

SN7495A 



Tl 

SN 15833 


ITT 

ini489 

DS75154 

Fairchild 

75154 

♦DM8582 

Fairchild 

93411 


DM935 

Motorola 

MC840 


Motorola 

MC1489 

DS7520 

in 

in7520 


Intersil 

IM5533 



Raytheon 

RM935 


Raytheon 

RC1489 


Motorola 

MC7520 


MMI 

6530 



SW 

SW935 


Signetics 

MC1489 


Signetics 

^ 7520 


Tl > 

SN74S301 



Tl 

SN15835 


Silicon G 

SG1489 


Silicon G 

SG7520 

♦DM8588 

Intersil 

IM5600 


DM936 

Motorola 

MC836 


Tl 

SN75189 


T! 

SN7520 


Tl 

SN74S188 

860 


Raytheon 

RM936 

DS3611 

Signetics 

DS3611 

DS75207 

Fairchild 

75207 

DM8590 

Fairchild 

93165 



SW 

SW936 

DS3612 

Signetics 

DS3612 


Tl 

SN75207 


Raytheon 

74165 



Tl 

SN15836 ) 

DS3613 

Signetics 

DS3613 

DS75208 

Fairchild 

75208 


Tl 

SN74165 


DM937 

Motorola 

MC837 

OS3614 

Signetics 

DS3614 ^ 


Tl 

SN75208 

♦DM8597 

Intersil 

IM5623 1 



Raytheon 

RM937 

DS3650 

Motorola 

MC3450 ^ 

T)S7521 

in 

in7521 


MMI . 

6201 



SW 

SW937 

DS3651 ‘ 

Motorola 

MC3430 


Signetics 

7521 


National 

DM85S97 

702 


Tl 

SN 15837 

DS3652 

Motorola 

MC3452 


Silicon G 

SG7521 


Tl 

SN74S287 

861 

DM944 

Motorola 

MC844 

DS3653 

Motorola 

MC3432 


Tl 

7521 



SN74S370 



Raytheon 

RM944 

DS3674 

'Motorola 

MC3460 

DS7522 

m 

in7522 

DM8598 

Intersil 

IM5610 



SW 

SW944 

DS55107 

AMD 

SN55107 


Motorola 

MC7522 


MMI " 

6231 



Tl 

SN 15844 


Fairchild 

55107 


Signetics 

7522 


Tl 

SN74S288 


DM945 

Motorola 

MC845 


Raytheon 

RM55107 


Silicon G 

SG7522 

DM8599 

AMD 

AM27S03 



Raytheon 

RM945 


Tl 

SN55107 


Tl 

SN7522 



DM8599 



SW 

SW945 

DS55108 

AMD 

SN55108 

DS7523 

in 

in7523 


MMI 

6561 



Tl 

SN 15845 


Fairchild 

55108 


Motorola 

MC7523 


Tt 

SN74S189 


DM946 

Motorola 

MC846 


Raytheon 

RM55108 


Signetics 

7523 

DM86L97 

Intersil 

IM5623 



Raytheon 

RM946 


Tl • 

SN55108 


Silicon G 

SG7523 

♦DM86L99 

Fairchild 

IM5501 



SW 

SW946 

DS55109 

AMD 

SN55109 


Tl 

SN7523 


Intersil, 

IM5501 



Tl 

SN 15846 


Fairchild 

55109 

DS7524 

Fairchild 

7524 


MMI 

L6561 


DM948 

Motorola 

MC848 


Raytheon 

RM55109 


in 

ln7524 


National 

DM74LS189 

743 


Raytheon 

RM948 


Tl 

SN55109 


Motorola 

MC7524 

♦DM8600 

Motorola 

MC8300 



SW 

SW948 

. DS55110 

AMD 

SN55110 

' 

Signetics 

7524 

DM8601 

AMD 

9601 



Tl 

SN 15848 


Fairchild 

55110 


Silicon G 

SG7524 


Fairchild 

9601 


DM949 

Motorola 

MC849 


Tl 

SN55110 


Tl 

SN7524 


Raytheon 

RF8601 



Raytheon 

RM949 

DS55121 

Fairchild 

55121 

DS7525 

Fairchild 

7525 


Signetics 

N8T22 



SW 

SW949 

DS55122 

Fairchild 

55122 


in 

in7524 


Tl 

SN29601 



Tl 

SN 15849 

DS5520 

Tl 

SN5520 


Motorola 

MC7525 

,DM8602 

AMD 

9602 


DM961 

Motorola 

MC851 

DS5521 

Tl 

SN5521 


NPC 

SFC2525 


Fairchild 

9602 



Raytheon 

RM951 

DS5522 

Tl 

SN5522 


Signetics 

7525 


Raytheon 

RF8602 



Tl 

SN 15851 

DS5523 

Tl 

SN5523 


Silicon G 

SG7525 

♦DM8640 

National 

DS8640 


DM9567 

Motorola 

MC857 

DS5524 

Fairchild 

5524 

i 

Tl 

SN7525 


Tl 

SN74141 


DM957 

Raytheon 

RM957 


Tl 

'SN5524 

DS7528 

Fairchild 

7528 

DM8796, 

MMI 

6241 



SW 

SW957 

DS5525 

Fairchild 

5525 


in 

in7528 

♦DM88XX 

National 

DS88XX 



Tl 

SN 15857 


Tl 

SN5525 


Motorola 

MC7528 

♦DM8860 

National 

DS75491 


DM958 

Motorola 

MC858 

DS5528 

Fairchild 

5528 


NPC 

SFC2528 

♦DM8862 

National 

DS75492 



Raytheon 

RM958 


Tl 

SN5528 


Silicon G 

SG7528 

DM8893 

National 

DS75493 



SW 

SW958 

DS5529 

Fairchild 

5529 

. 

Tl 

SN7528 

DM8894 

National 

DS75494 



Tl 

SN 15858 


Tl 

SN5529 

DS7529 

Fairchild 

7529 

DM9093 

Motorola 

MC853 , 


DM9601 

AMD 

9601' 

DS55325 

. Raytheon 

RM55325 


in 

in7529 


Raytheon 

RM993 



Raytheon 

RF9601 


Tl 

.. SN55325 


Motorola 

MC7529 


SW 

SW9093 



Tl 

SN29601 

DS5534 

Fairchild 

5534 

1 

Silicon G 

SG7529 


Tl 

SN 158093 


DM96b2 

AMD 

9602 


Tl 

SN5532 


Tl 

SN7529 

DM9094 

Motorola 

Me856 



Raytheon 

RF9602 

DS5535 

Fairchild 

5535 

DS75324 

Raytheon 

RC75324 


Raytheon 

RM9094 


DM961 

Motorola 

MC861 

DS5538 

Motorola 

MC5538 


Tl 

SN75324 


SW 

SW9094 



Raytheon 

RM961 

DS5539 

Motorola 

MC5539 

DS75325 

Fairchild 

75325 


Tl 

SN 158094 



SW 

SW961 

DS751Q7 

AMD 

SN75107 


in 

in75325 

DM9097 

Motorola 

MC855 



Tl 

SN15861 


Fairchild 

75107 


Motorola 

MC75325 


SW 

SW9097 ' 


DM962 

Motorola 

MC862 


ITT 

in75107 


Raytheon 

RC75325 


Tl 

SN 15809 7 



Raytheon 

RM962 


Motorola 

MC751,07 


Silicon G 

SG75325 

DM9099 

Motorola 

MC852 



SW 

SW962 


Raytheon 

RC75107 

DS7534 

Fairchild 

7534 


Raytheon 

RM999 



Tl 

SN15862 


Tl 

SN75107 


Motorola 

MC7534 


SW 

SW9099 


DM963 

Motorola 

MC863 

DS75108 

AMD 

SN74108 


Silicon G 

SG7534 


■ Tl 

SN 158099 



Raytheon 

RM963 


Fairchild 

75108 


Tl 

SN7534 

DM930 

Motorola 

MC830 



SW 

SW963 


in 

in75108 

DS7535 

Fairchild 

7535 


Raytheon 

RM930 



Tl 

SN 15863 


Motorola 

MC75108 


Motorola 

MC7535 


SW 

SW930 


DN74182 

AMD 

SN74182 


Raytheon 

RC75108 


Tl 

SN7535 


Tl 

SN 15830 



Raytheon 

741^2 


Tl 

SN75108 

DS75365 

Motorola 

MC75365 

DM9300 

AMD 

9300 



Signetics 

74182 

DS75109 

AMD 

SN75109 

DS7538 

Motorola 

MC7538 

- 

Raytheon 

RM9300 



Tl 

SN74182 


Fairchild 

75109 


Silicon G 

SG7538 


Tl 

SN29300 


DS0026 

AMD 

MH0026 - 


in 

in75109 


Tl 

SN7538 

DM9301 

AMD 

9301 



Intersil 

IM5013 


Raytheon 

RC75109 

DS7539 

Motorola 

MC7539 


Tl 

SN29301 



Motorola 

MMH0026 


Tl 

SN75109 


Silicon G 

SG7539 

DM9312 

AMD 

9312 


DS1488 

AMD 

MC1488 

DS75110 

AMD 

■ SN751T0 


Tl 

SN7539 


Tl 

SN29312 



Exar 

XR1488 


Fairchild 

75110 

DS75450 

Fairchild 

75450 

DM932 

Motorola 

MC832 



Harris 

HD1488 


in 

in75110 


Motorola 

MC75450 


Raytheon 

RM932 



ITT 

ini488 


Motorola 

MC75110 


Raytheon 

RC75450 


. SW 

SW932 



Motorola 

MC1488 


Raytheon 

RC75110 


Signetics 

75450 


Tl 

SN15838 



Raytheon 

RC1488 


Tl 

SN75110 


Silicon G 

SG75450 

DM9322 

AMD 

9322 



Signetics 

MC1488 

DS75121 

Fairchild 

75121 


Tl 

SN75450 


♦ Discontinued 


Bold face device numbers indicate manufacturers' data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manu^Kmirer 

1 Replacement 

1C Master 

Manufecturer 

1 Replacement 

1C Master 

Manufacturer 

Replacement 

iC Master 

Manufacturer 

1 Replacement 

IC Master 

Device 

1 Source 

Device Page 

Device 

1 Source 

Device 

Page 

Device 

Source 

Device 

Page 

Device 

1 Source 

Device 

Page 

National Semiconductor 

LF157 

AMD 

Fairchild 

LF157 ' 

mAF157 


LM105 

AMD 

Fairchild. 

LM105 

mA105 


LM1307 

LM1310 

Sprague 

Exar . 

ULN-2128 

XR1310 






Intersil 

Motorola 

Tl 

LF157 

LF157 

LF157 



Intersil 

Motorola 

NPC 

IM105 

MLM105 

SFC2105 



Motorola 

RCA 

Sprague 

MC1310 

CA1310 

ULN-2210 


DS75451 

Fairchild 

75451 








Motorola 

MC75451 

LF211 

Fairchild 

mAF211 



Raytheon 

LM105 


LM1351 

Motorola 

MC1351 



Raytheofv ' 

RC75451 

LF255 

AMD 

LF255 



Silicon G 

SGI 05 


LM139 

AMD 

LM139 



Signetics 

75451 


Motorola 

LF255 



Teledyne S 

LM105 



Fairchild 

M139 



Silicon G 

SG75451 


Tl 

LF255 



Tl 

LM105 



Motorola 

MLM139 



Tl 

SN75451 

LF256 

AMD 

LF256 


LM106 

AMD ' 

LM106 



Raytheon 

LM139 


DS75452 

Fairchild 

75452 


Motorola 

LF256 



Raytheon 

LM106 



RCA 

CA139 



Motorola 

MC75452 


Raytheon 

LF256 



Tl 

LM106 



Signetics 

LM139 



Raytheon 

RC75452 


Tl 

LF256 


LM107 

AD 

AD741S 

575 


Silicon G 

SGI 39 



Signetics 

75452 

LF257 

AMD 

LF257 



AMD 

LM107 



Teledyne S 

LM139 



Silicon G 

SG75452 


Motorola 

LF257 



Fairchild 

mA107 



Tl 

LM139 



Tl 

SN75452/' 


Tl 

LF257 



Intersil 

LM107 


LM1391 

Motorola 

MC1391 


DS75453 

Fairchild 

75453 

LF355 

AMD 

LF355 



Motorola 

MLM107 


LM1394 

Motorola 

MCI 394 



Motorola 

MC75453 


Fairchild 

mAF355 



NPC 

SFC2107 


LM 140-05 

Silicon G 

SGI 40.05 



Raytheon 

RC76453 


Intersil 

LF355 



Raytheon 

LM107 


LM 140-06 

Silicon G 

SG140-06 



Signetics 

75453 

i 

Motorola 

LF355 



RCA 

CA107 


LM 140-08 

Silicon G 

SG140-08 



Tl 

SN75453 


Tl 

LF355 



Signetics 

LM107 


LM140-12 

Silicon G 

SG140-12 


DS75454 

Fairchild 

75454 

LF356 

AMD 

LF356 



Silicon G 

SG107 


LM140-15 

Silicon G 

SG140-15 



Motorola 

MC75454 


Fairchild 

MF356 



Tl 

LM107 


LM140-18 

Silicon G 

SG140-18 



Rayth^n 

RC75454 


Intersil 

LF356 


LM108 

AD 

AD108 

575 

LM 140-24 

Silicon G 

SGI 40-24 



Signetics 

75454 


Motorola 

LF356 



AMD 

LM108 


LM1414 

Motorola 

MC1414 



Silicon G 

SG75454 


Raytheon 

LF356 



Fairchild^ 

mA108 



Raytheon 

RC1414 



Tl 

SN75454 

LF357 

AMD- 

LF357 



Intersil 

LM108 



Tl 

TL514 


DS75460 

Tl 

SN75460 


Fairchild 

mAF357 



Motorola 

MLM108 


LM1458 . 

AMD 

1458 


DS75461 

T! 

SN75461 


Intersil 

LF357 



PMI 

PM 108 



Fairchild 

Ml 458 


DS75462 ; 

Tl 

SN75462 


Motorola 

LF387 



Raytheon 

LM108 



Harris 

HA-2685 

580 

DS75463 

Tl 

SN75463 


Tl 

LF357 



RCA 

CA108 



Motorola 

MCI 458 


DS75464 

Tl 

SN75464 

LF398 

Datel 

SHM-LM-2 



Signetics 

LM108 



PMI 

OP- 14 


DS75491 

Fairchild 

75491 

LH0021 

Beckman 

833-21 



Silicon G 

SG108 




SSS1458 



Motorola 

MC75491 

LH0042 

AD 

AD0042 


LM109 

Fairchild 

mA109 



Raytheon 

RC1458 



Tl 

SN75491 


Intersil 

LH0042 



Motorola 

MLM109 




RC4558 


DS75492 

Fairchild 

75492 

LH0062 

AD 

AD528 

574 


NPC 

SFC2109 



RCA 

CA1458 



Motorola 

MC75492 

LH201 

Siliconix 

LH201 



Raytheon 

LM109 



Signetics 

MCI 458 



Tl 

SN75492 

LH2101 

AMD 

LH2101 



Signetics 

LM109 



Silicon G 

SGI 458 


DS7820 

AMD 

DM7820 


Intersil 

LH2101 



Silicon G 

SGI 09 



Teledyne S 

1458 




DM7820 

LH2108 

Intersil 

LH2108 



Tl 

LM109 



Tl 

MCI 458 



Signetics 

DM7820 

LH2110 

Intersil 

LH2110 


LM110 

AMD 

LM110 


LM148 

AMD ^ 

LM148 



Tl 

SN55182 

LH2111 

AMD 

LH2111 



Fairchild 

mAIIO 



Harris 

HA4741 

580 

DS7830 

AMD 

DM7830 


Intersil 

LH2111 



Intersil 

LM110 



Intersil 

LM148 




DM7830 , 

LH2301 

AMD 

LH2301 



Motorola 

MLM110 



Motorola 

MC4741 



Signetics 

DM7830 


Intersil 

LH2301 



Silicon G 

SG1 10 




MC4741 



T! 

SN55183 

LH2308 

Intersil 

LH2308 


LM111 

AMD 

LM111 



Raythwn 

LM148 


DS7831 

AMD 

DM7831 

LH2310 

Intersil 

LH2310 



Fairchild 

mAIII 


LM1488 

National 

DS1488 


DS7832 

AMD 

DM7832 

LH2311 

AMD 

LH2311 



Intersil » 

LM111 


LM1489 

National 

DS1489 


DS8640 

Signetics 

SP380 


Intersil 

LH2311 



Motorola 

MLM111 


LM149 

Intersil 

LM149 


DS8820 

AMD 

DM8820 

LH740 

Fairchild 

mA740 



NPC 

SFC2111 


LM1496 

Fairchild 

M796 




DM8820 


Intersil 

LH740 



Raytheon 

LM111 



LithiC'Sys 

Lsuge 



Signetics 

DM8820 


Sjgnetics 

M740 



RCA 

CA111 



Motorola 

MCI 496 


/ 

Tl 

SN75182 

LM0052 

AD 

ADS06 

574 


Signetics 

LM111 



Signetics 

MC1496 


DS8830 

AMD 

DM8830 

LM100 

Intersil 

LM100 



Silicon G 

SG1 11 



Silicon G 

SGI 496 




DM8830 


NPC 

SFC2100 



Teledyne S 

LM111 


LM1514 

Motorola 

MC1514 



Signetics. 

DM8830 


Silicon G 

SG100 



Tl 

LM111 



Raytheon 

RM1514 



Tl 

SN75183 

LM101 

AD 

AD101 

575 

LM112 

AMD 

LM112 



Tl 

TL514 


DS8831 

AMD 

DM8831 


AMD 

LM101 



Raytheon 

LM112 


LM1558 

AMD * 

1558 


OS8832 

AMD 

DM8832 


Fairchild 

M101 



Silicon G 

SG1 118 



Fairchild 

M1558 


DS8837 

Motorola 

MC3437 


Intersil 

LM101 


LM118 

AD 

AD518 

574 


Harris 

HA-2650 

581 

DS8838 

Motorola 

MC3438 


Motorola 

MLM101 



AMD 

LM118 



Motorola 

MCI 558 


DS8880 

Signetics 

DM8880 


NPC 

SFC2101 



Raytheon 

LM118 



PMI 

PMI 558 


DS8889 

Motorola 

MC3491 


RCA 

CA101 



Tl 

LM118 




SSS1558 


INS4001 

Intel 

4001 



CA748 


LM119 

AMD 

LM119 



Raytheon 

I1M1558 


INS4002 

Intel 

4002 


Signetics 

LM101 


LM120 

Silicon G 

SGI 20 



RCA 

CA1558 


INS4003 

Intel 

4003 


Silicon G 

SG101 


LM123 

Motorola 

LM123 



Signetics 

MC1558 


INS4004 

Intel 

4004 


Siliconix 

LM101 



Silicon G 

SGI 23 



Silicon G 

SG1558 


INS4008 

Intel 

4008 


Teledyne S 

LM101 


LM124 

AMD 

LM124 



Teledyne S 

1558 


1MS4009 

Intel 

4009 


Tl 

LM101 


1 

Fairchild 

Ml 24 



Tl 

MCI 558 . 


LF111 

Fairchild 

mAFIII 

LM102 

AMD 

LM102 



Intersil 

LM124 


LM158 

Motorola 

MLM158 


LF155 

AMD 

LF155 


Fairchild 

/iA102 



Motorola 

MLM124 



Raytheon 

LM158 



Fairchild 

/iAF155 


Intersil 

LM102 



Raytheon 

LM124 




RM4139 



Intersil 

IF 155 


Motorola 

MLM110 



RCA 

CA124 



Signetics 

SE532 



Motorola 

LF155 


Silicon G 

SGI 02 



Signetics 

LM124 



Tl 

LM158 



Tl 

LF155 

LM104 

Fairchild 

mA104 



Silicon G 

SGI 24 . 


LM1596 

Lithic Sys 

LSI 596 


LF156 

AMD 

LF156 


Motorola 

MLM104 



Tl 

LM124 



Motorola 

MCI 596 



Fairchild 

mAF156 


NPC 

SFC2104 


LM1303 

Raytheon 

RC4739 



Signetics 

MCI 596 



Intersil 

LF156 


Raytheon 

LM104 


LM1304 

Fairchild 

M732 



Silicon G . 

SGI 596 



Motorola 

LF156 


Silicon G 

SGI 04 



Sprague 

, ULN-2120 


LMI'60 

Fairchild 

M760 



Raytheon 

LF156 


Teledyne S 

LM104 


LM1305 

Spragve 

ULN.2122 


LM1611 

National 

DS16H 



Tl 

LF156 


Tl 

LM104 


LM1307 

Fairchild 

M767 


LM1612 

National 

DS1612 



♦ Discontinued 

.The manufacturers report their devices can be used as direct replacements. Performance details 
' often differ, so compare the specifications considering your requirements. 
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1C MASTER 


Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

National .Semiconductor 


LM209 

Motorola 

MLM209 


LM301 

Intersil 

LM301 


LM308 

Silicon G 

SG308 


(cont'd) 





NPC 

SFC2209 



Motorola 

MLM301 


LM3086 

Fairchild 

/iA3086 






Raytheon 

LM209 



NPC 

SFC2301 



Motorola 

MC3386 







Signetics 

LM209 



Raytheon 

LM301 


LM309 

Fairchild 

mA309 


LM1613 

National 

DS1613 



Silicon G 

SG209 



RCA 

CA301 



Motorola 

MLM309 


LM1614 

National 

DS1614 



Tl 

LM209 



.Signetics 

LM301 



NPC 

SFC2309 


LM163 

National 

DS1603 

475 

LM210 

AMD 

LM210 



Silicon G 

SG301 



Raytheon 

LM309 


LM163A 

National 

DS1604 



Fairchild 

mA210 



Teledyne S 

LM301 



Signetics 

LM309 


LM170 

Lithic Sys 

LSI 70 



Intersil 

LM210 



Tl 

LM301 



Silicon G 

SG309 


LM171 

Lithic Sys 

LS171 



Motorola 

MLM210 


LM3018 

Fairchild 

mA3018 



Tl 

LM309 


LM1800 

Exar 

XR1800 



Silicon G 

SG210 



Lithic Sys 

LA3018 


LM310 

AMD 

LM3lb 



Fairchild 

mA758 


LM211 

AMD 

LM211 


LM3019 

Fairchild 

mA3019 



Fairchild 

mA310 



RCA 

CA758 



Fairchild 

mA21 1 


LM302 

AMD 

LM302 



Intersil 

LM310 



Sprague 

ULN-2244 



Intersil 

LM211i 



Fairchild 

mA302 



Motorola 

MLM310 


LM1820 

Fairchild 

mA720 



Motorola 

MLM211 



Intersil 

LM302 



Silicon G 

SG310 



Sprague 

ULN-2137 



NPC 

SFC2211 



Motorola 

MC7912 


LM311 

AMD 

LM311 


LM1829 

Fairchild 

mA787 



Raytheon 

LM211 




MLM310 



Fairchild 

M311 


LM1841 

Fairchild 

mA2T36 



RCA 

CA211 



Silicon G 

SG302 



Intersil 

LM311 



Motorola 

MCI 356 



Signetics 

LM211 


LM3026 

Fairchild 

M3026 



Motorola 

MLM311 



Sprague 

ULN-2136 



Silicon G 

SG2n 


LM3028 

Lithic Sys 

LS3028 



NPC 

SFC2311 


LM193 

Signetics 

LM193 



Teledyne S 

LM211 


LM304 

Fairchild 

mA304 



Raytheon 

LM311 


LM200 

Intersil 

LM200 



Tl 

LM211 



Motorola 

MLM304 



RCA 

CA311 



NPC 

SFC2200 


LM2111 

Motorola 

MCI 357 



NPC 

SFC2304 



Signetics 

LM311 



Silicon G 

SG200 



RCA 

CA2111 



Raytheon 

LM304 



Silicon G 

SG311 


LM201 

AD 

AD201 

575 


Signetics 

ULN2111 



Silicon G 

SG304 



Teledyne S 

LM3n 



AMD 

LM201 



Sprague 

ULN-2111 



Teledyne S 

LM304 



Tl 

LM3n 



Fairchild 

mA201 


LM2113 

Sprague 

ULN-2113 



TJ 

LM304 


LM312 

AMD 

LM312 



Intersil 

LM201 


LM212 

AMD 

LM212 


LM3045 

Fairchild 

mA3045 



Raytheon 

LM312 



Motorola 

MLM201 



Raytheon 

LM212 



Silicor),G 

SG3045 


LM316 

AMD 

LM316 



NPC 

SFC2201 


LM216 

AMD 

LM216 


LM3046 

Fairchild 

M3046 . 


LM317 

Motorola 

LM317 , 



RCA 

CA201 


LM218 

AD 

AD518 

574 


Motorola 

MC3346 


LM318 

AD 

AD518 

574 



CA748 



AMD 

LM218 



Silicon G 

SG3046 



AMD 

’LM318 



Signetics 

LM201 



Raytheon 

LM218 


LM305 

AMD 

LM305 



Raytheon 

LM318 



Silicon G 

SG201 



Tl 

LM218 



Fairchild 

mA305 



Tl 

LM318 



Teledyne S 

LM201 


LM224 

AMD 

LM224 



Intersil 

LM305 


LM319 

AMD 

LM319 



Tl 

LM201 



Intersil 

LM224 



Motorola 

MLM305 


LM320 

Motorola 

MC7905 


LM202 

AMD 

LM202 



Motorola 

MLM224 



NPC 

SFC2305 



Silicon G 

SG320 



Fairchild 

mA202 



Raytheon 

LM224 



Raytheon 

LM305 


LM320-05 

Motorola 

MC7905 



Intersil 

LM202 



RCA 

CA224 



Silicon G 

SG305 



Silicon G 

SG320-05 



Motorola 

MLM210 



Signetics 

LM224 



Teledyne S 

LM305 


LM320-12 

Motorola 

MC7912 



Silicon G 

SG202 



Silicon G 

SG224 



Tl 

LM305 



Silicon G 

SG320-12 


LM204 

Fairchild 

mA204 



Tl 

LM224 


LM3053 

Fairchild 

M753 


LM323 

Fairchild 

SH0323 



Motorola 

MLM204 


LM239 

AMD 

LM239 



Lithic Sys 

LS3053 



Motorola 

LM323 



NPC 

SFC2204 



Motorola 

MC3302 


LM3054 

Fairchild 

mA3054 



Silicon G 

SG323 



Raytheon 

LM204 




MLM239 



Motorola 

CA3054 


LM324 

^MD 

LM324 



Silicon G 

SG204 



Raytheon 

LM239 


LM306 

AMD 

LM306 



fairchild 

mA324 



Teledyne S 

LM204 



RCA 

CA239 



Raytheon 

LM306 



Motorola 

MLM324 



Tl 

LM204 



Signetics 

LM239 



Tl 

LM306 



Raytheon 

LM324 


LM205 

AMD 

LM205 



Silicon G 

SG239 


LM3064 

Fairchild 

mA3064 



RCA 

CA324 



Fairchild 

M205 



Teledyne S 

LM239 



Motorola 

MCI 364 



Signetics 

LM324 



Intersil 

LM205 



Tl 

LM239 



Sprague 

ULN-2264 



Silicon G 

SG324 



Motorola 

MLM205 


LM248 

AMD 

LM248 


LM3065 

Fairchild 

mA3065 



Tl 

LM324 



NPC 

SFC2205 



Intersil 

LM248 



Motorola 

MCI 358 


LM3301 

Motorola 

.MC3301 , 



Raytheon 

LM205 



Motorola 

MC4741 


♦LM3066 

Fairchild 

mA3066 


LM3302 

Motorola 

MC3302 



Silicon G 

SG205 



Raytheon 

LM248 


LM3067 

Fairchild 

/iA3067 



Silicon G 

SG3302 



Teledyne S 

LM2a5 


LM249 

Intersil' 

LM249 


LM307 

AD 

AD741J 

575 

LM339 

AMD 

LM339 



Tl 

LM205 


LM258 

Motorola 

MLM258 



AMD 

LM307 



Fairchild 

mA339 


LM206 

AMD 

' LM206 



Raytheon 

LM258 



Fairchild 

mA307 



Motorola 

MC3302 



Tl 

LM206 



Signetics 

LM258 



Intersil 

LM307 




MLM339 


LM207 

AD 

AD741J 

575 


Tl 

LM258 



Motorola 

MLM307 



Raytheon 

LM339 



AMD 

LM207 


LM270 

Lithic Sys 

LS270 



NPC 

SFC2307 



RCA 

CA339 



Fairchild 

mA207 


LM271 

Lithic Sys 

LS271 



Raytheon 

LM307 



Signetics 

LM339 



Intersil 

LM207. 


LM2900 

.Fairchild 

mA2900 



RCA 

CA307 



Silicon G 

SG339 



Motorola 

MLM207 



Motorola 

MLM2900 



Signetics 

LM307 



Teledyne S 

LM339 



NPC 

SFC2207 



Raytheon 

LM2900 



Silicon G 

SG307 



Tl 

LM339 



Raytheon 

LM207 


LM2901 

Fairchild 

mA2901 



Tl 

LM307 


LM340-12 

Fairchild 

mA7812 



RCA 

CA207 



Motorola 

MLM2901 


LM3070 

Fairchild 

mA780 



Motorola 

M(i7812 



Signetics 

LM207 



Raytheon 

IM2901 



Sprague 

ULN.2124 



Raytheon 

RC7812 



Silicon G 

SG207 



Teledyne S 

LM2901 


LM3071 

Sprague 

ULN-2127 



Silicon G 

SG340*12 


' 

Tl 

LM207 



Tl 

LM2901 


LM3075 

Fairchild 

mA3075 



Tl 

^7812 


LM208 

AD 

AD208 

575 

LM2902 

Fairchild 

mA2902 



Motorola 

MC1375 


LM340-15 

f=airchild 

mA7815 



AMD 

LM208 



Motorola 

MLM2902 



Sprague 

ULN-2129 



Motorola 

MC7815, 



Fairchild 

mA208 



Raytheon 

LM2902 


LM308 

AD 

AD308 

575 


Signetics 

mA7815 



Intersil 

LM208 



Tl ( 

LM2902 



AMD 

LM308 



Silicon G 

SG340-15 



Motorola 

MLM208 


LM293 

Signetics 

LM293 



Fairchild 

mA308 



Tl 

^7815 



PMI 

PM208 


LM300 

Intersil 

LM300 



Intersil 

LM308 


LM340-18 

Fairchild 

mA7818 



Raytheon 

LM208 



NPC 

SFC2300 



Motorola 

MLM308 



Motorola 

MC7818 



RCA 

CA208 



Silicon G 

SG300 



PMI 

PM308 



Raytheon 

RC7818 



Signetics 

LM208 


LM301 

AD 

AD301 

575 


Raytheon 

LM308 



Signetics 

mA7818 



Silicon G 

SG208 



AMD 

LM301 



RCA 

CA308 



Silicon G 

SG340-18 


LM209 

Fairchild 

mA209 



Fairchild 

mA301 



Signetics 

LM308 



Tl 

^7818 



♦ Discontinued 


Bold face device numbers indicate manuracturers' data is provided in the IC Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

Device 

1 Replacement 
(Source 

1C Master 
Device Page 

Manufacturer 

Device 

Replacement 

Source 

Device 

tC Master 
Page 

Manufacturer 

Device 

1 Replacement 
(Source 

1C Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
■ Source 

Device 

iC Master 
Page 

National Samiconductor 


LM5522 

National 

DS5522 


LM725 

AMD 

725 


LM78L05 

Silicon G 

SG7805 


(cont'd) 




LM5523 

National 

DS5523 



Fairchild 

mA725 



Tl 

M78L05 





LM5524 

National 

DS5524 



Intersil 

DMt 

SSS725 

CCQ70K 


LM78L08 

Motorola 

MC78L08 

Qn7QnQ 


LM340-24 

Fairchild 

/iA7824 


LMDOZO 

LM5528 

National 

National 

UoDD/D 

DS5528 



rMI 

Raytheon 

OOw / 4cO 

RC725 



wtucon o 

Tl 

OV3 /OUO 

MA78L08 



Motorola 

MC7824 


LM5529 

National 

DS5529 




RM725 


LM78L12 

.Motorola 

MC7^L12 



Raytheon 

RC7824 


LM55325 

National 

DS55325 

495 

LM733 

AMD 

733 



Silicon G 

SG7812 



Signetics 

itAlSlA 


LM5534 

National 

DS5534 



Fairchild 

/iA733 



Tl 

mA78L12 



Silicon G 

SG340-24 


LM5535 

National 

DS5535 



Motorola 

MCI 733^ 


LM78L15' 

Motorola 

MC78L15 



Tl 

itA782A 


♦LM5538 

National 

DS5538 



Raytheon 

F)C733 



Silicon G 

SG7815 


LM340-5^ 

Fairchild 

mA7805 


LM5539 

National 

DS5539 




RM733 



Tl 

MA78L15 



Motorola 

MC7805 


LM55450 

National 

DS55450 



Signetics 

AtA733 


'LM78L18 

Harris 

SG7818 



Raytheon 

RC7805 


LM55451 

National 

DS55451 



Silicon G 

SG733 



Motorola 

MC78L18 



Signetics 

/iA7805 


LM55452 

National 

DS55452 



Tl 

mA733 



Silicon G 

SG7818 



Silicon G 

SG340-05 


LM55454 

National 

DS55454 


LM741 

AD 

AD741 

575 

LM78L24 

Harris 

SG7824 



Tl 

a»A7805 


LM555 

Exar 

XR555 



AMD 

741 



Motorola 

MC78L24 


LM340-6 

Fairchild 

M7806 



Fairchild 

mA555 



Fairchild 

mA741 



Silicon G 

SG7824 



Motorola 

MC7806 



Intersil 

LM555 



Intersil 

SSS741 


LM7805 

Motorola 

MC7805 



Raytheon 

RC7806 



Lithic ^ys 

LS555 




741 



Signetics 

M7805 



Signetics 

/iA7806 



Motorola 

MC1455 



Motorola 

MCI 741 



Silicon G 

SG7805 



Silicon G 

SG340-06 




MC1555 



NPC 

SFC2741 



Tl 

mA7805 


LM340-8 

Fairchild 

mA7808 



Raytheon 

RC555 . 



PMI 

OP.02 


LM7806 

Motorola 

MC7806 



Motorola 

MC7808 




RM555 




PM741 



Signetics 

mA7806 



Raytheon 

RC7808 



RCA 

CA555 




SSS741 



Silicon G 

SG7806 



Signetics 

mA7808 



Signetics 

NE555 



Raytheon 

RC741 


LM7808 

Motorola 

MC7808 



Silicon G 

SG340-08 



Silicon G 

SG555 




RM741 



Signetics 

M7808 



Tl 

/*A7808 



Tl 

NE555 


/ 

RCA 

CA741 



Tl 

mA7808 


LM3401 

Motorola 

MC3401 




SE555 . 



Signetics 

mA741 


LM7812 

Motorola 

MC7812 


LM343 

Motorola 

MCI 439 


LM556 

Fairchild 

#iA556 



Silicon G 

SG741 



Signetics 

M7812 


LM348 

AMD 

LM348 



Motorola 

MC3456 



Teledyne S 

741 



Silicon G . 

SG7812 



Harris 

HA-4741 

580 



MC3556 



Tl 

ltA7A] 



Tl 

mA7812 _ 



Motorola 

MC4741 



Silicon G 

,SG556 


LM746 

Motorola 

MCI 328 


LM7815 

Motorola 

MC7815 




MC4741 



Tl 

NE656 



Sprague 

ULN-2114 



Signetics 

mA7815 



Raytheon 

LM348 




SE556 




ULN-2228 



Silicon G 

SG7815 


LM350 

National 

DS350 


LM565 

Motorola 

MLM565 


LM747 

AMD 

747 



Tl 

mA7815 


LM351 

National 

DS75453 



Signetics 

NE565 



Fairchild 

mA747 


LM7818 

Motorola 

MC7818 


LM354 

NPC 

SFC2524 


LM566 

Signetics 

NE566 



Iritersil 

SSS747 



Signetics 

mA7818 




SFC2525 


LM567 

Exar 

XR567 



Motorola 

MCI 747 



Silicon G 

SG7818 


LM358 

Motorola 

MLM358 



Signetics 

NE567 



PMI 

OP-04 



Tl 

mA7818 



Raytheon 

LM358 


LM703 

Fairchild 

mA703 




PM747 




mA7918 




RC4139 


LM709 

Fairchild 

mA709 




SSS747 


LM7824 

Motorola 

MC7824 



Signetics 

LM358 



Motorola 

MCI 709 



Raytheon 

RC747 



Signetics 

mA7824 



Tl 

LM358 



NPC 

SFC2709 




RM747 



Silicon G 

SG7824 


♦LM360 

Fairchild 

mA760 



Raytheon 

RC709 



RCA 

CA747 



Tl 

mA7824 


: LM3611 

Sprague 

ULN-3611 




RM709 



Signetics 

mA747 


LM7905 

Tl 

mA7905 


♦LM3612 

National 

DS3612 



Signetics 

mA709 



Silicon G 

SG747 


LM7906 

Tl 

mA7906 



Sprague 

ULN-3612 



Teledyne S 

709 



Teledyne S 

747 


LM7908 

Tl 

mA7908 


|♦LM3613 

National 

DS3613 



Tl 

mA709 



Tl 

mA747 


LM7912 

Tl 

mA7912 



Sprague 

ULN-3613 


LM710 

Fairchild 

mA710 


LM748 • 

AMD 

748 


LM7915 

Tl 

mA7915 


♦LM3614 

National 

DS3614 



Motorola 

MC1710 



Fairchild 

mA748 


LM7924 

Tl 

mA7924 



Sprague 

ULN-3614 



NPC 

SfC2710 



Intersil 

748 


MH0013 

Intersil 

IM5013 


4LWI3625 

National 

DS3625 

485 


Raytheon 

RC710 



Motorola 

MCI 748 


MH0025 

National 

OS0025 

473 

♦LM363 

National 

DS3603 

475 



RM710 



NPC 

SFC2748 


MH0026 

National 

DS0026 

474 

♦LM363A 

National 

DS3604 

475 


RCA 

CA710 



Raytheon 

RC748 


MH0056 

National 

DS0056 

474 

♦LM367 

Silicon G 

SG305 



Signetics 

mA710 




RM748 


MH7803 

National 

DS7803 

490 

♦LM370 

Lithic Sys 

LS370 



Silicon G 

SG710 



RCA 

CA748 


MH8803 

National 

DS8803 

490 

LM371 

Lithic Sys 

LS371 



Teledyne S 

710 



Signetics 

/iA748 


MH8808 

National 

DS8808 


♦LM376 

Fairchild 

mA376 



Tl 

mA710 



SiliconG 

SG748 


MM1101 

AMD 

1101 



NPC 

SFC2376 


LM7n 

Fairchild 




Teledyne S 

748 



Intersil 

IM7501 



Teledyne S 

LM376 



Motorola 

'MCI 711 



Tl 

/iA748 




IM7511 



Tl 

LM376 



NPC 

SFC2711 


LM75107A 

National 

DS75107 

475 



IM7512 


LM377 

Sprague 

ULN-2278 



Raytheon 

RC711 


LM75108A 

National 

DS75108 

475 


Mostek 

MK4007 


LM380 

Sprague 

ULN-2280 




RM7H 


LM7520 

National ■ 

DS7520 


MM 1103 

Signetics 

1103 


LM381 

Fairchild 

mA739 



RCA 

CA711 


LM7521 

National 

DS7521 



Tl 

TMS1103 


LM3900 

. Fairchild 

mA3900 



Signetics 

M711 


LM7522 

National 

DS7522 


MM 1402 

AMD 

1402 



Motorola 

. MC3401 



Silicon G 

SG711 


LM7523 

National 

DS7523 



SGS 

M141 


- 

Raytheon 

RC3302 



Teledyne S 

711 


LM7524 

National 

DS7524 



Signetics 

1402 


♦LM3901 

Motorola 

MC3302 

■ 


Tl 

mA711 


LM7525 

National 

DS7525 




2502 



Raytheon 

MC3302 


LM723 

AMD 

723 


LM7528 

National 

DS7528 



Synertek 

SY1402 


LM39D9 

Lithic Sys 

LS3909 



Fairchild 

mA72'3 


.LM7529 

National 

DS7529 


MM 1403 

AMD 

1403 



Silioonix 

LM3909 

604 


Intersil 

723 


LM75324 

National 

D$75324 

497 


AMI 

S2503 


LM393 

Signetics 

LM393 



Motorola 

MCI 723 


LM75325 

National 

DS75325 

495 


SGS 

M136 


LM4250 

Fairchild 

mA776 



NPC 

SFC2723 


LM7534 

National 

DS7534 



Signetics 

2503 



Harris 

HA-2720 

581 


Raytheon 

RC723 


LM7535 

National 

DS7535 



Synertek 

SY1403 



Intersil 

LM4250 




RM723 


LM7538 

National 

DS7538 

/ 

MM 1404 

AMD 

1404 



Silicon G 

SG4250 



RCA 

CA723 


LM7539 

National 

DS7539 



AMI 

S2504 



Solitron 

UC4250 



SGS 

L123 


LM75450 

National 

DS75450 



SGS 

Ml 30 


LM5S107A 

National 

DSSS107 

475 


Signetics 

mA723 


LM75451 

National 

DS75451 



Signetics 

2504 


LM55108A 

National 

DS55108 

475 


Silicon G 

SG723 


LM75452 

National 

DS75452 



Synertek 

SY1404 


LMI5520 

National 

DS5520 



Teledyne S 

723 


LM75454 

National 

DS75454 


MM1702A 

Mostek 

MK3702 


LM5521 

National 

DS5521 



Tl 

#iA723 


LM78L05 

Motorola 

MC78L05 


MM2101 

RCA 

MW4101 



♦ Discontinued 

The manufacturers report their devices can be used as direct replacements. Performance details 
often differ, so compare the specifications considering your requirements. 
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iC MASTER 


Manufacturer 

1 Replacenient 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Device 

I Source 

Device 

Page 

Device 

1 Source 

Device Page 

National Semiconductor 

i 


MM54C74 

MM54C76 

Harris 

Harris 

HD54C74 

HD54C76 

\cuni a| 




MM54C83 

Harris 

HD54C83 





MM04Lo0 

Harris 

MUDHUOO 

MM2 102 

Mostek 

MK4102 . 


MM54C86 

Harris 

HD54C86 


Signetics 

2102 


MM54C90 

Harris 

HD54C90 


Tl 

TMS4035 


MM54C901 

Harris 

HD54C9dl 

MM2111 

RCA 

MW4111 


MM54C902 

Harris 

HD54C902 

MM2112 

RCA 

MW4112 


MM54C903 

Harris 

HD54C903 

MM2521 

AMD 

AM2521 


MM54C904 

Harris 

HD54C904 


Signetics 

2521 


MM54C906 

Harris 

HD54C906 

MM2522 

Signetics 

2522 


MM54C907 

Harris 

HD54C907 

MM2533 

AMD 

AM2533 


MM54C914 

Harris 

HD54C914 


Signetics 

2533 


MM54C922 

Harris 

HD54C922 

MM4232 

Mostek 

MK2500 


MM54C923 

Harris 

HD54C923 

MM4240 

AMI . 

S8614 


MM54C925 

Harris 

HD54C925 

MM4,52 

Siliconix 

SI452 


MM54C926 

•Harris 

HD54C926 

MM455 

Siliconix 

SI455 


MM54C927 

Harris 

HD54C927 

♦MM46XX 

National 

CD40XX 


MM54C928 

Harris 

HD54C928 

♦MM5013 

AMI 

S2512A 


MM54C93 

Harris 

HD54C93 


Signetics 

2512 


MM54C95 

Harris 

HD54C95 



2525 


MM551 

AMI 

MX52D 

MM5016 

AMI 

SI 865 


MM552 

Siliconix 

SI552 

♦MM5020 

Intersil 

IM7780, 


MM555 

Siliconix 

SI555 

MM5025 

Synertek 

SY5025 


MM5565 

Nitron 

NCM1183 

MM5026 

Synertek 

SY5026 


MM5556 

Nitron 

NC1 184 

MM5027 

Synertek 

SY5027 


MM5823 

61 

AY1 -2006 

MM5054 

AMI 

S2181 


MM5824 

GI 

AYl-1006 

MM5055 

AMD 

5055 


MM70C95 

Harris 

HD70C95 

MM5057 

AMD 

5057 


MM70C97 

Harris 

HD70C97 

MM5058 

Tl 

TMS3133 


MM74C00 

Harris 

HD74C00 

MM506 

Signetics 

2506 



RCA 

CD4011 

MM5060 

AMI 

S2181 


MM74C02 

Harris 

HD74C02 

MM5066 

AMD 

5056 



RCA 

CD4001 

MM507 

Signetics 

2517 


MM74C04 

Harris 

HD74C04 

MM5230 

Motorola 

MCM1112 



RCA 

CD4069 

MM5231 

AMI 

S5232 

650 


SSS 

SCL4069 

MM5232 

Mostek 

MK2500 


MM74C08 

Harris 

HD74C08 



MK2600 



RCA 

CD4081 

MM5233 

AMI ^ 

S3514 

650 

MM74C10 

Harris 

HD74C10 

MM5257 

Mostek 

MK4104 



RCA 

CD4023 

MM5262 

Nortec 

6003 


MM74C107 

Harris 

HD74C107 

MM5264 

Nortec 

6003 


MM74C14 

Harris - 

HD74C14 

MM5280 

Intersil 

7280 



Motorola 

MC14584 


RCA 

MW4060 


MM74C151 

Harris 

HD74C151 


Signetics 

2680 



Teledyne S 

MM74C151 

MM5303 

Gi 

AY3-1014 


MM74C154 

Harris 

HD74C154 



AY3-1015 


MM74C160 

Fairchild 

F40160 



AY5-1013 



Harris 

HD74C160 

MM5316 

AMI 

S1998 


MM74C161 

Fairchild 

F40161 ‘ 

MM5387 

AMI 

S1998 



Harris 

HD74C161 

MM54C00 

Harris 

HD54C00 



SSS 

SCL4160 

MM54C02 

Harris 

HD54C02 


MM74C162 

Fairchild 

F40162 

MM54C04 

Harris 

HD54C04 



Harris 

HD74C162 

MM54C08 

Harris 

HD54C08 


MM74C163 

Fairchild 

F40163 

MM54C10 

Harris 

HD54C10 



Harris 

HD74C163 

MM54C107 

Harris 

iHD54C107 


MM74C164 

Harris 

HD74C164 

MM54C14 

Harris 

HD54C14 


MM74C165 

Harris 

H074C165 

MM54C151 

Harris 

HD54C151 


MM74C173 

Harris 

HD74C173 

MM54C154 

Harris 

HD54C154 



RCA 

CD4076 ) 

MM54CT57 

Harris 

HD54C157 


MM74C174 

Fairchild 

F40174 ^ 

MM54C160 

Harris 

HD54C160 



Harris 

HD74C174 

MM54C161 

Harris 

HD54C161 


MM74C175 

Fairchild 

F40175 

MM54C162 

Harris 

H054C162 



Harris 

HD74C175 

MM54C163 

Harris 

HD54C163 


MM74C192 

Fairchild 

F40192 

MM54C164 

Harris 

HD54C164 



Harris 

HD74C192 

MM54C165 

Harris 

HD54C165 



RCA 

CD40192 

MM54C173 

Harris 

HD54C173 


MM74C193 

Fairchild 

F40193 

MM54C1 74 

Harris 

HD54C174 



Harris 

HD74C193 

MM54C175 

Harris 

HD54C175 



RCA 

CD40193 

MM54C192 

Harris 

HD54C192 


MM74C195 

Fairchild 

F40195 

MM54C193 

Harris 

HD54C193 



Harris 

HD74C195 

MM54C195 

Harris 

HD54C195 


MM74C20 

Harris 

HD74C20 

MM54C20 

Harris 

HD54C20 



RCA 

CD4012 

MM54C200 

Harris 

HD54C200 


MM74C200 

Harris 

HD74C200 

MM54C221 

Harris 

HD54C221 



RCA 

CD4061 

MM54C30 

Harris 

HD54C30 


MM74C221 

Harris 

HD74C221 

MM54C32 

Harris 

HD54C32 


' 

RCA 

CD4098 

MM^4C42 

Harris 

HD54C42 


MM74C30 

Harris 

HD74C30 

MM54C48 

Harris 

HD54C48 



RCA 

CD4068 

MM54C73 

Harris 

HD54C73 


MM74C32 

Harris 

HD74C32 


Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

MM74C32 

RCA 

CD4071 

MM74C42 

Harris 

HD74C42 


RCA 

CD4028 

MM74C48 

Harris 

HD74C48 

MM74C73 

Harris 

HD74C73 

MM74C74 

RCA 

CD4013- 

MM74C76 

Harris 

HD74C76 


RCA 

CD4027 

MM74C83 

Harris 

HD74C83 


RCA 

CD4008 

MM74C85 

Fairchild 

F40085 


Harris 

HD74C85 


RCA 

CD4063 


SSS 

SCL4585 

MM74(:86 

Harris 

HD74C86 


RCA 

CD4030 ' 

MM74C89- 

Harris 

CD4070 

HD74C89 

MM74C90 

Harris 

HD74C90 

MM74C9()1 

Harris 

HD74C901 

MM74C902 

Harris 

'HD74C902 

MM74C903 

Harris 

HD74C903 

MM74C904 

Harris 

HD74C904 

MM74C906 

Harris 

HD74C906 

MM74C907 

Harris 

HD74C907 

MM74C9t4 

Harris 

HD74C914 

MM74C922 

Harris 

HD74C922 

MM74C923 

Harris 

HD74C923 

MM74C925 

Harris 

HD74C925 

MM74C926 

Harris 

HD74C926 

MM74C927 

Harris 

HD74C927 

MM74C928 

Harris 

HD74C928 

MM74C93 

Harris 

HD74C93 

MM74C95 

Harris 

HD74C95 

MM74St57 

Harris 

HD74C157 

MM74162 

SSS 

SCL4162 

MM74163 

SSS 

SCL4163 

MM80C95 

Harris 

HD80C95 

MM80C97 

Fairchild 

F40097 


Harris 

HD80C97 

MM80C98 

Fairchild 

F40098 

♦NHOOOl 1 

Fairchild 

SH20dl 

♦NH00016 

Fairchild 

SH2002 

SH2200 

♦NHOOOl 7 

Fairchild 

SH2200 

♦NH00018 

Fairchild 

SH2200 

NN74C74 

Harris 

HD74C74 

♦SM3611 

National 

DS3611 

NEC Microcomputers 

mPD411 

RCA 

MW4060 

mPD414 

Mostek 

MK4096 

mPD416 

Mostek 

MK4116 

Nitron 

♦NCM1110 

Motorola 

MCM1110 


National 

MM5231 


Signetics 

2430 


Tl 

TMS2600 

♦NCM1111 

Motorola 

MCM1111 


Signetics 

2461 

♦NCM1112 

Motorola 

MCM1112 


National 

MM5230 , 

♦NCM1120 

Motorola 

MCM1120 


Tl 

TMS2400 

♦NCM1121 

Motorola 

MCM1121 

♦NCM1122 

Motorola 

MCM1122 

♦NCM1130 

Motorola 

MCM1130 


Tl 

TMS4100 

♦NCM1131 

Motorola 

MCM1131 

♦NCM1140 

Motorola 

MCM1140 


Tl 

TMS4300 

NC118T 

AMI 

S2567 

NC1 182 

AMI 

S2566 

NCI 183 

AMI 

S2555 


National 

MM5555 

NC1 184 

AMI 

S2556 


Manufacturer i Replacement IC Master 

Device 1 Source Device Page 

NC1 184 

National 

MM5556 


NC2259 

Motorola 

MC2259 


NC2260 

Motorola 

MC2260 


NC2557 

Motorola 

MC2257 


NC4104A 

EMM/Semi 

4104A 

667 

NC4200 

EMM/Semi 

4200 

671 

NC4402A 

EMM/Semi 

4402A 


NC4402B 

EMM/Semi 

4402 B 


NC4801A 

EMM/Semi 

4801 A 


NC4804A 

EMM/Semi 

4804A 

663 

NC6560. 

Motorola 

MCM6560 


NC6561 

Motorola 

MCM6561 


NC6570 

Motorola 

MCM6570 


NC6671 

Motorola 

MCM6571 


NC6572 

Motorola 

MCM6572 


NC6580 

Motorola 

MCM6580 


NC6581 

Motorola 

MCM6581 


NC6583 

Motorola 

MCM6583 


NC6590 

Motorola 

MCM6590 


NC6832 

Motorola 

MCM6832 


Nortec Electronics 

2222 

AMI 

$2222 

634 

6002 

Tl 

TMS4062 




TMS6002 


6003 

Tl 

TMS4063 


7001 

RCA 

MW7001 



Plessey Semiconductors 


SL3045 

RCA 

CA3045 

SL3046 , 

RCA 

CA3046 

SL3086 

RCA 

CA3086 

SP1001 

Motorola 

MC1001 

SP1004 

Motorola 

MCI 004 

SP1006 

Motorola 

MC1006 

SP1007 

Motorola 

MCI 007 

SP1010 

Motorola 

MC1010 

SP1011 

Motorola 

MC1011 

SP1012 

Motorola 

MC1012 

SP1013 

Motorola 

MC1013 

SP1014 

Motorola 

MC1014 

SP1015 

Motorola 

MC1015 

SP1016 

• Motorola 

MC1016 

SP1020 

Motorola 

MCI 020 

SP1023 

Motorola 

MCI 023 

SP1026 

Motorola 

MC1026 

SP1027 

Motorola 

MC1027 

SP1030 

Motorola 

.MCI 030 

SP1031 

Motorola 

MC1031 

SP1032 

Motorola 

MC1032 

SP1033 

Motorola 

MC1033 

SP1034 

Motorola 

MCI 034 

SP1035 

Motorola 

MC1035 

SP1039 

Motorola 

MCI 039 

SP1040 

Motorola 

MCI 040 

SP1047 

Motorola 

' MC1047 

SP1048 

Motorola 

MCI 04*8 

SP1201 

Motorola 

MCI 201 

SP1202 

Motorola 

MCI 202 

SP1203 

Motorola 

MCI 203 

SP1204 

Motorola 

MCI 204; 

SP1205 

Motorola 

MCI 205 

SP1206 

Motorola 

MCI 206 

SP1207 

Motorola 

MCI 207 

SP1208 

Motorola 

MCI 208 

SP1209 

Motorola 

MCI 209 

SP1210 

Motorola 

MC1210 

SP1211 

Motorola 

MC1211 

SP1212 

Motorola 

MCI 21 2. 

SP1213 

Motorola 

MC1213 

SP1214 

Motorola 

MC1214 

SP1215 

Motorola 

MCI 21 5 

SP1216 

Motorola 

MC1216 

SP1220 

Motorola 

MCI 220 

SP1226^ 

Motorola 

MC1226 

SP1230 

Motorola 

MC1226 

SP1231 

Motorola 

MC1231 


1140 


Bold face device numbers indicate manuracturers' data is provided in the IC Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

1 Replacement 

1C Master 

Manufecturer 

Replacement 

1C Master 

Manufacturer 

Replacement 


1C Master 

Manufacturer 

1 Replacement 

1C Master 

Device 

1 Source 

Device Page 

Device 

Source 

Device Page 

Device 

Source 

Device 

Page 

Device 

1 Source 

Device Page 

Plessey Semiconductors 

i 

LM108 

National 

PMI 

LM108 

PM 108 

LM301 

AMD 

Intersil 

LM301 

LM301 


RC1556 

Motorola 

Signetics 

MC1456 

MC1456 





RCA 

CA108 

LM108 


Motorola 

MLM301 

LM301 


RC2207 

Silicon G 

Exar 

SG1456 

XR2207 





Signetics 


National 


SP1233 

Motorola 

MCI 233 


Silicon G 

SG108 


RCA 

CA301 


RC2211 

Exar 

XR2211 

SP1235 

Motorola 

MCI 236 



SGI 08 


Signetics 

LM301 


RC2567 

Exar 

XR2567 

SP1239 

Motorola 

MCI 239 

LM109 

Motorola 

MLM109 


Silicon G 

SG301 


RC3403 

Exar 

XR3403 

SP1240 

Motorola 

MC1240 


Silicon G 

SGI 09 


Teledyne S 

LM301 



Fairchild 

#tA3403 

SP1247 

Motorola 

MCI 247 


Tl 

LM109 


Tl 

LM301 



Motorola 

MC3403 

SP1248 

Motorola 

MCI 248 

LM111 

AMD 

LMin 

LM304 

Motorola 

MLM304 


RC4136 

Exar 

XR4136 

SP1660 

Motorola 

MCI 660 


Intersil 

LM111 


Silicon G 

SG304 




XR4212 

SP1662 

Motorola 

MCI 662 


Motorola 

MLM1 1 T 


Teledyne S 

LM304 



Fairchild 

#iA4136 " 

SP1664 

Motorola 

MCI 664 


National 

LM111 


Tl 

LM304 



Tl 

RC4136 

SP1666 

Motorola 

MCI 666 


RCA 

.CA1 1 1 

LM305 

AMD 

LM305 


RC4151 

Tl 

XR4151 

SP1668 

Motorola 

MCI 668 


Signetics 

LM111 

i V 

Intersil 

LM305 


RG4152 

Tl 

XR4152 

SP1670 

Motorola 

MCI 670 


Silicon G 

SG1 11 


Motorola 

MLM305 


RC4156 

Tl 

XR4156 

SP1690 

Motorola 

MCI 690 


Teledyne S 

LM111 ^ 


National 

|jyi305 


RC4194 

Exar 

XR4194 

SP1692 

Motorola 

MCI 692 


Tl 

LM1 1 1 


Silicon G 

SG305 


RC4531 

Signetics 

NE531 

SP8616 

Fairchild 

11C05C 

LM112 

AMO 

LM112 


Teledyne S 

LM305 


RC4558 

Exar 

XR4558 

SP8640 

Fairchild 

95H90 

LM118 

AMO 

LM118 


Tl 

LM305 



Fairchild 

mA4558 





Tl 

LM118 

LM3Q6 

AMD 

LM3Q6 




MC4558 

PrAcifiion Monolithics. Inc. 

; LM124 

Motorola 

MLM124 


Tl 

LM306 



Tl 

RC4558 





Silicon G 

SGI 24 

LM307 

AMO 

LM307 ' 


RC5332 

Fairchild 

93411 





Tl 

LM124 


Intersil 

LM307 


RC5342 

Fairchild 

93411 

DAC-08 

AMO 

DAC-08 

LM139 

Motorola 

MLM139 


Motorola 

MLM307 


RC5500 

Tl 

SN74S314 


Signetics 

SE5008 


Silicon G 

SGI 39 


National 

LM307 


'RC555 

Exar 

XR555 

DAC-08C 

Signetics 

NE5007 


Teledyne S 

LM139 


RCA 

CA307 



Fairchild 

mA555 

DAC-08E 

Signetics 

NE5008 


Tl 

LM139 


Signetics 

LM307 



Intersil 

NE555 

OP-07 

Fairchild 

#<A714 

LM201 

AMO 

LM201 


Silicon G 

SG307 



Lithic Sys 

LS555 

♦SSS108 

RCA 

CA108 


Intersil 

LM201 


Tl 

LM307 



Motorola 

MC1455 

SSS1408 

AMO 

SSS1408 


Motorola 

MLM201 

LM308 

AMD 

LM308 



RCA 

CA555 


Motorola 

MCI 408 


National 

LM201 


Intersil 

LM308 



Signetics 

NE555 

SSS1508 

AMO 

SSS1508 


RCA 

CA201 


Motorola 

MLM308 



Silicon G 

SG555 


Motorola 

MCI 508 


Silicon G 

SG201 


PMI 

PM308 



Tl 

NE555 

SSS208 

Motorola 

MLM208 


Teledyne S 

LM201 


RCA 

CA308 


RC556 

Exar 

XR556 


RCA 

CA208 


Tl 

LM201 


Signetics 

LM308 



Fairchild 

mA556 

SSS308 

Motorola 

MLM308 

LM204 

Motorola 

MLM204 


Silicon G 

SG308 



Motorola 

MC3456 


RCA 

CA308 


Silicon G 

SG204 

LM309 

Motorola 

MLM309 



Signetics 

NE556 

SSS747 

AMO 

SSS747 


Teledyne S 

LM204 


Silicon G 

SG309 



Silicon G 

SG556 





Tl 

LM204 


Tl 

LM309 




556 

Raytheon Semiconductor 

LM205 

AMD> 

Intersil 

LM205 

LM205 

LM311 

AMO 

Intersil 

LM311 

LM311 


RC592 

Tl 

Motorola 

NE556 

NE592 





Motorola 

MLM205 


Motorola 

MLM311 



Signetics 

NE592 

AM2901 

AMO 

AM2901 


National 

.LM205 


National 

LM311 


RC702 

Motorola 

MC1712 

AM2905 

AMO 

AM2905 


Silicon G 

SG205 


RCA 

CA311- 



Tl 

TL702 

AM2906 

AMO 

AM2906 


Teledyne S 

LM205 


Signetics 

LM31t 


RC709 

Motorola 

MCI 709 

AM2907 

AMO 

AM2907 


Tl 

LM205 


Silicon G 

SG311 



Signetics 

mA709 

AM2909 

AMO 

AM2909 

LM207 

AMD 

LM207 


Teledyne S 

LM311 


• 

Teledyne S 

709 

AM2918 

AMO 

AM2918 


Intersil 

LM207 


Tl 

LM311 



Tl 

mA709 

LM101 

AMO 

LM101 


Motorola 

MLM207 

LM312 

AMD 

LM312 


RC710 

Motorola 

MC1710 


Intersil 

LM101 

/■' 

National 

LM207 

LM316 

AMD 

LM316 



Signetics 

#fA710 


Motorola 

MLM101 


RCA 

CA207 

LM318 

AMD 

LM318 



Silicon G 

SG710 


National 

LM101 


Silicon G 

SG207 


Tl 

LM318 



Teledyne S 

710 


RCA 

CA101 


Tl 

LM207 

LM324 

Motorola 

MLM324 



Tl 

TL710 


Signetics 

LM101 

LM208 

AMO 

LM208 


Silicon G 

SG324 


RC711 

Motorola 

MC1711 


Silicon G 

SG101 


Intersil 

LM208 


Tl 

LM324 



Signetics 

mA711 


Teledyne S 

LM101 


Motorola 

MLM208 

LM339 

Motorola 

MLM339 



Silicon G 

SG711 


Tl 

LM101 


PMI 

PM208 


RCA 

CA339 



Teledyne S 

71 1 

LM104 

Motorola 

MLM104 


RCA 

CA208 


Silicon G 

SG339 



Tl 

/uA711 


Silicon G 

SG104 


Silicon G 

SG208 

RC10144 

Fairchild 

F10410 


RC7^3 

AMD 

723 


Tl 

LM104 

LM211 

AMD 

LM211 


Signetics 

10144 



Intersil 

723 

LM105 

AMO 

LM105 


Intersil 

LM211, 


Tl 

SN10144 



Motorola 

MCI 723 


Intersil 

LM105 


Motorola 

MLM211 

RC1414 

Motorola 

MG1414 



RCA 

CA723 


Motorola 

MLMidS 


National 

LM211 

.RC1437 

Motorola 

MCI 437 



Signetics 

mA723 


National 

LM105 


RCA 

GA211 

RC1458 

Harris 

HA-265S 

580 


Silicon G 

SG723 


Silicon G 

SG105 


Signetics 

LM211 


Motorola 

MCI 458/ 



Teledyne S 

723 ^ 


Teledyne S 

LM105 


Silicon G 

SG211 


PMI 

OP-14 



Tl 

M723 ' 


Tl 

LM1,05 


Teledyne S 

LM211 



SSS1458 


RC725 

AMD 

725 

LM106 

AMO 

LM106 


Tl 

LM211 


RCA f 

CAi458 



PMI 

PM725 


Tl 

LM106 

LM216 

AMD 

LM216 


Signetics 

MCI 458 




SSS725 

LM107 

AMO 

LM107 

LM224 

Motorola 

MLM224 


Silicon G 

SGI 458 


RC733 

AMD 

733 


Intersil 

LM107 


Silicon G 

SG224 


Teledyne S 

1458 



Fairchild, 

mA733 


Motorola 

MLM107 


Tl 

LM224 


Tl 

MCI 458 



Motorola 

MCI 733 


National 

LM107 

LM239 

Motorola 

MLM239 

RC1488 

Exar 

XR1488 



Signetics 

mA733 


RCA 

CA1D7 


Silicon G 

SG239 


Motorola 

MCI 488 



Silicon G 

SG733 


Signetics 

LM107 


Teledyne S 

LM239 


Silicon G 

SGI 488 



Tl 

mA733 


Silicon G 

SG107 


Tl 

LM239 


Tl 

SN75188 


RC741 

AMD 

741 


Tl 

LM107 

LM2900 

National 

LM2900 

RC1489 

Exar 

XR1489 



Intersil 

741/ 

LM108 

AMO 

LM108 

LM2902 

Motorola 

MLM2902 


Motorola 

MCI 489 



Motorola 

MCI 741 


Intersil 

LM108 


National 

LM2902 


Silicon G 

SGI 489 



PMI 

OP-02 


Motorola 

MLM108 


Tl 

LM2902 


Tl 

SN75189 




SSS741 


♦ Discontinued - 

The manufacturers report their devices can be used as direct replacements. Performance details 
often differ, so compare the specifications considering your requirements. 
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1C MASTER 


Manufacturer 

1 Replacement 

iC Master 

Manufacturer 

Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Device 

1 Source 

Device Page 

Device 

Source 

Device Page 

Device 

1 Source 

Device 

Page 

Device 

1 Source 

Device Page 

Raytheon Semiconductor 

RC8T24 

Fairchild 

Motorola 

8T24 

MC8T24 

RC963 

RC993 

Tl 

Motorola 

SN 15863 
MC853 


RM710 

Teledyne S 

Tl 

o 

O 

jconi a; 




Signetics 

Signetics 

8T24 


Tl 

SN 158093 


RM711 

Motorola 

Signetics 

MC1711 

mA711 




HLo/UU 







RC741 

RCA 

CA741 ' 

RC8201 

Signetics 

N8201 


Tl 

SN 158094 



Silicon G 

SG7t1 


Signetics 

mA741 

RC8202 

Signetics 

N8202 

RC997 

Motorola 

MC855 



Teledyne S 

711 


Silicon G 

SG741 

RC8203 

Signetics 

N8203 


Tl 

SN1 58097 



Tl 

mA711 


Teledyne S 

741 

RC8225 

Intersil 

IM5501 

RC999 

Motorola 

MC852 


RM723 

AMD 

723 


Tl 

kA741 


Signetics 

N8225 


Tl 

SN 158092 



Intersil 

723 / 

RC747 

AMD 

747 


Tl 

SN74S189 

RM1514 

Motorola 

MCI 514 



Motorola 

MCI 723 


Motorola 

MCI 747 



SN74S289 


T* 

TL514 



RCA 

CA723 


PMI 

OP-04 

RC8230 

Signetics 

N8230 

RM1537 

Motorola 

MCI 537 



Signetics 

/iA723 



SSS747 

RC8231 

Signetics 

N823r 

RM1556 

Motorola 

MCI 556 



Silipon G 

SG723 


Signetics 

fiAlAl 

RC8233 

Signetics 

N8233 


Signetics 

MCI 556 



Teledyne S 

723 


Silicon G 

SG747 

RC8234 

Signetics 

N8234 


Silicon G 

SGI 556 



Tl 

uA723 


Teledyne S 

747 

RC8241 

Signetics 

N8241 

RM1558 

Harria 

HA-2650 

581 

RM725 

AMD 

725 


Tl 

tiMAl 

RC8242 

Signetics 

N8242 


Motorola 

MCI 558 



PMI 

PM725 

RC748 

AMD 

748 

RC8243 

Signetics 

N8243 


PMI 

PMI 558 




SSS725 


Intersil 

748 

RC8250 

Signetics 

N8250 



SSS1558 


RM733 

AMD 

733 

’ 

Motorola 

MCI 748 

RC8251 

Signetics 

N8251 - 


RCA 

CA1558 



Fairchild 

mA733 


RCA 

CA748 

RC8252 

Signetics 

N8252 


Signetics 

MCI 558 



Motorola 

MCI 733 


Signetics 

mA748 

RC8260 

Signetics 

N8260 


Silicon G 

SGI 558 



Signetics 

mA733 


Silicon G 

SG748 

RC8261 

Signetics 

N8261 


Teledyne S 

1558 



Silicon G 

SG733 


Teledyne S 

748 

RC8263 

Signetics 

N8263 


Tl 

MCI 558 



Tl 

mA733 


Tl 

/xA748 

RC8264 

Signetics 

N8264 

RM2207 

Exar 

XR2207 


RM741 

AMD 

741 

RC7489 

Intersil 

IM5501 

RC8266 

Signetics 

N8266 

RM2211 

Exar 

XR2211 



Intei^il 

741 

RC75107 

Fairchild 

75107 

RC8267 

Signetics 

N8267 

RM2567 

Exar 

XR2567 



Motorola 

MC1741 


Motorola 

MC75107 

RC8270 

Signetics 

N8270 

RM3503 

Exar 

XR3503 



PMI 

OP-02 


Tl 

SN75107 


T! 

SN74178 


Fairchild 

mA3503 


\ 


SSS741 

RC75108 

Fairchild 

76108 

RC8271 

Signetics 

N8271 


Motorola 

MC3503 



RCA 

CA741 


Motorola 

MC75108 


Tl 

SN74179 

RM4136 

Exar 

XR4136 



Signetics 

/iA741 


Tl 

SN75108 

RC8273 

Signetics 

N8273 


Faircliild 

/iA4136 



Silicon G 

SG741 

RC75109 

Fairchild 

75109 

RC8274 

Signetics 

N8274 


Tl 

RM4136 



Teledyne S 

741 


Tl 

SN75109 

RC8280 

Signetics 

N8280 

RM4151 

Tl 

XR4151 



Tl 

mA741 

RC75110 

Fairchild 

75110 


Tl 

SN74176 

RM4152 

Tl 

XR4152 


RM747 

AMD 

747 


Motorola 

MC75110 

RC8281 

Signetics 

N828T 

RM4156 

Tl 

XR4156 



Motorola 

MC1747 


Tl 

SN75110 

RC8290 

Signetics 

N8290 

RM4194 

Exar 

XR4194 



PMI 

PM747 

♦RC7520 

Signetics 

7520 



8290 

RM4531 

Signetics 

SE531 




SSS747 


Silicon G 

SG7520 


Tl 

SN74196 

RM4658 

Motorola 

MC4558 



Signetics 

mA747 ' 


Tl 

SN7520 

RC8291 

Signetics 

N8291 


RCA 

XA1558 



Silicon G 

SG747' 

♦RC7521 

Signetics 

7521 


Tl 

SN74197 . 


Silicon G 

SGI 558 



Teledyne S 

747 


Silicon G 

SG7521 

RC930 

Motorola 

MC830 


Tl 

RM4558 



Tl 

mA747 


Tl 

SN7521 


Tl 

SN 15830 

RM55107 

Fairchild 

55107 


RM748 

AMD 

748 

RC7522 

Motorola 

MC7522 

RC932 

Motorola 

MC832 


Motorola 

MC55107 



Intersil 

'748 


Signetics 

7522 


Tl 

SN 15832 


Tl 

SN55107 



Motorola 

MCI 748 


Silicon G 

SG7522 

RC933 

Motorola 

MC933 

RM55108 

Fairchild 

55108 



RCA 

CA748 


Tl 

SN7522 


Tl . 

SN 15833 


Tl 

SN55108 



Signetics 

mA748 ' 

RC7523 

Motorola 

MC7523 

RC934 

Motorola 

MC934 

RM55109 

Fairchild 

55109 



Silicon G 

SG748 


Signetics 

7523 


Tl 

SN15834 


Tl 

SN55109 



Teledyne S 

748 


Silicon G 

SG7523 

RC935 

Motorola 

MC835 

RM55110 

Fairchild 

55V10 



Tl 

SN52748 


Tl 

SN7523 


Tl 

SN 15835 


Tl 

SN55110 


RM8T13 

Fairchild " 

8T13 

RC75235 

Tl 

SN75235 

RC936 

Motorola 

MC836 

RM5524 

Fairchild 

5524 


RM8T14 

Fairchild , 

8T14 , 

RC7524 

Fairchild 

7524 

RC937 

Motorola 

MC837 


Tl 

SN5524 


RM930 

Motorola 

MC930 


Motorola 

MC7524 


Tl 

SN15837 

RM5525 

Fairchild 

5525 



Tl 

SN 15930 


Signetics 

7524 

RC940 

Motorola 

MC840 


Tl 

SN5525 


RM932 

Motorola 

MC932 


Silicon G 

SG7524 

RC941 

Motorola 

MC841 

RM55325 

Fairchild 

55325 



Tl 

SN15932 


Tl 

SN7524 

RC944 

Motorola. 

MC844 


Motorola 

MC55325 


RM933 

Motorola 

MC933 

RC7525 

Fairchild 

75'25 


Tl 

SN 15844 


Tl 

SN55325 



Tl 

SN 15933 


Motorola 

MC7525 

RC945 

Motorola 

MC845 

RM555 

AMD 

SE555 


RM934 

Motorola 

MC934 


Signetics 

7525 


Tl 

SN 15845 


Fairchild 

mA555 



Tl 

SN 15934 


Silicon G 

SG7525 1 

RC946 

Motorola 

MC846 


Intersil 

SE555 


RM935 

Motorola 

MC935 


Tl 

SN7525 


Tl 

SN 15846 


Lithic Sys 

1S555 



Tl 

SN15935 

RC7528 

Fairchild 

7528 

RC948 

Motorola 

MC848 


Motorola 

MCI 555 . 


RM936 

Motorola 

MC936 


Silicon G 

SG7528 


Tl 

SN 15848 


Signetics 

SE555 



Tl 

SN 15936 


Tl 

SN7528 

RC949 

Motorola 

MC849 


Silicon G 

SG555 


RM937 

Motorola 

MC937 

RC7529 

Fairchild 

7529 


Tl 

SN15849 


Tl 

SE555 



Tl 

SN15937 


Silicon G 

SG7529 

RC950 

Motorola 

MC850 

RM656 

Fairchild 

mA556 


RM940 

Motorola 

MC940 


tl 

SN7529 


Tl 

SN15850 


Motorola 

MC3556 


RM941 

Motorola 

MC941 

RC75325 

Fairchild 

76325 

RC951 

Motorola 

MC851 


Silicon G 

SG556 


RM944 

Motorola 

MC944 


Motorola 

MC75325 


Tl 

SN15851 


Tl 

SE556 



Tl 

SN 15944 


Silicon G 

SG75325 

RC957 

Motorola 

MC857 

RM592 

Motorola 

SE592 


RM945 

Motorola 

MC945 

RC8T09 

Signetics 

8T09 


Tl 

SN 15857 


Signetics 

SE592 



Tl 

SN 15945 

RC8T10 

Signetics 

8T10 

RC958 

Motorola • 

MC858 

RM702 

Motorola 

MC1712 


RM946 

Motorola 

MC946 

RC8T13 

Fairchild 

8T13 


Tl 

SN 15858 


Tl 

mA702 



Tl 

SN15946 


Motorola 

MC8T13 

RC961 

Motorola 

MC861 

RM709 

Motorola 

MCI 709 


RM947 

Tl 

SN 15947 


Signetics 

8T13 


Tl 

SN1586'1 


Signetics 

/^709 


RM948 

Motorola 

MC948 

RC8T14 

Fairfchild 

8T14 

RC962 

Motorola 

MC862 


Teledyne S 

709 



Tl 

SN 15948 


Motorola 

MC8T14 


Tl 

SN 15862 


T! 

#tA709 


RM949 

Motorola 

MC949 


Signetics 

8T14 

RC9621 

Fairchild 

9021 

RM710 

Motorola 

MC1710 



Tl 

8^15949 

RC8T23 

Fairchild 

8T23 

RC9622 

Fairchild 

9622 


Signetics 

mA710 


RM950 

Motorola 

MC950 


Signetics 

8T23 . 

RC963 

Motorola 

MC863 


Silicon G 

SG710 

1 


Tl 

SN 15950 
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(cont'd) 



54LS37 

54LS38 

Signetics 

54LS37 

54LS38 





StQn^tics 


RM951 

Motorola 

MC951 

54LS386 

Signetics 

54LS386 



Tl 

SN 15951 

54LS40 

Signetics 

54LS40 


RM957 

Motorola 

MC957 

54LS51 

Signetics 

54LS51 



Tl 

SN 15957 

54LS54 

Signetics 

54LS54 


RM958 

Motorola 

MC958 

54LS55 

Signetics 

54LS55 



Tl 

SN 15958 

54LS670 

Signetics 

54LS670 


RM961 

Motorola 

MC961 

54LS73 

Signetics 

54LS73 



Tl 

SN 15961 

54LS74 

Signetics 

54LS74 


RM962 

Motorola 

MC962 

54LS76 

Signetics 

54LS76 



Tl 

SN15962 

54LS78 

Signetics 

54LS78 


RM9621 

Fairchild 

9621 

54LS83A 

Signetics 

54LS83A 


RM9622 

Fairchild 

9622 

54LS86 

Signetics 

54LS86 


RM963 

Motorola 

MC963 

54LS95B 

Signetics 

54LS95B 



Tl . 

SN 15963 

54170 

Fairchild 

54170 


RM993 

Motorola 

MC953 


Tl 

SN54170 



Tl 

SN 159093 





RM994 

Motorola 

Tl 

MC956 

SN 159094 

RCA Solid State Division 

RM997 

Motorola 

MC955 






Tl 

SN1 59097 

CA101 

AD 

AD101 

575 

RM999 

Motorola 

MC952 


AMD 

LM101 



Tl 

SN1 59099 


Fairchild 

mAIOI 


RV4151 

Tl 

XR4151 


Intersil 

LM101 


RV4152 

Tl 

XR4152 


Motorola 

MLM101 


RV4156 

Tl 

XR4156 


National 

LM101 


SP3724 

RCA 

CA3724 


NPC 

SFC2121 


SP3725 

RCA 

CA3725 


Signetics 

LM101 


54LS00 

Signetics 

54LS00 


Silicon G 

SG101 


54LS01 

Signetics 

54LS01 


Teledyne S 

LM101 


54LS02 

Signetics 

54LS02 


Tl 

LM101 


54LS03 

Signetics 

54LS03 

CA107 

AMD 

LM107 


54LS04 

Signetics 

54LS04 


Intersil 

LM107. 


54LS05 

Signetics 

54LS05 


Motorola 

MLM107 


54LS08 

Signetics 

54LS08 


National 

LM107 


54LS09 

Signetics 

54LS09 


Raytheon 

LM107 


54LS10 

Signetics 

54LS10 


Signetics 

LM107 


54LS109 

Signetics 

54LS109 


Silicon G 

SG107 


54LS1 1 

Signetics 

54LS11 


Tl 

LM107 


54LS112 

Signetics 

54LS112 

CA108 

AMD 

LM108 


54LS113 

Signetics 

54LS113 


Fairchild 

/iA108 


54LS114 

Signetics 

54LS114 


Motorola 

MLM108 


54LS12 

Signetics 

54LS12 


National 

LM108 


54LS136 

Signetics 

54LS136 


PMI 

PM108 


54LS138 

Signetics 

54LS138 


Raytheon 

LM108 


54LS139 

Signetics 

54LS139 


Signetics 

LM108 


54LS15 

Signetics 

54LS15 


Silicon G 

SG108 


54LS151 

Signetics 

54LS153 

CA1 1 1 

AMD 

LM111 


5418157 

Signetics 

- 54LS157 


Intersil 

LM111 


54LS158 

Signetics 

54LS158 


Motorola 

MLM111 


54LS160 

Signetics 

54LS160 


National 

LM111 


54LS161 

Signetics 

54LS161 


NPC 

SFC2111 


54LS162 

Signetics 

54LS162 


Raytheon 

LM111 


54LS163 

Signetics 

54LS163 


Signetics 

LM111 


54LS174 

Signetics 

54LS174 ■ 


Silicon G 

SGI 11 


54LS175 . 

Signetics 

54LS175 


Teledyne S 

LM111 


54LSt81 

Signetics 

54LS181 


Tl 

LM111 


54LS190 

Signetics 

54LS190 

CA1310 

Motorola 

MC1310 


54LS191 

Signetics 

54LS191 


Sprague 

ULN-2210 


,5418192 

Signetics 

54LS192 

CA1391 

Sprague 

ULN.2291 


5,4LS193 

Signetics 

54LS193 

CA1398 

Motorola 

MCI 398 


54LS194A 

Signetics 

54LS194A 


Sprague 

ULN.2298 


54LS195A 

Signetics 

54LS195A 

CA1458 

Fairchild 

mA1458 


; 54LS196 

Signetics 

54LS196 


Harris 

HA-2655 

580 

; 54LS197 

Signetics 

54LS19,7 


Motorola 

MCI 458 


54LS20 

Signetics 

54LS20 


Natiohel 

LM1458 


54LS21 

Signetics 

54LS21 


PMI 

OP- 14 


54LS22 

Signetics 

54LS22 

* 


SSS1458 


54LS251 

Signetics 

54LS251 


Raytheon 

RC1458 


54LS253 

Signetics 

54LS253 


Signetics 

MCI 458 


1 64LS257 

Signetics 

54LS257 


Silicon G 

SG1458 


[ 54LS258 

Signetics 

54liS258 


Teledyne /S 

1458 


1 54LS26 

Signetics 

5^LS26 


Tl 

MC1458 


1 54LS27 X 

Signetics 

54LS27 

CA1541 

Motorola 

MC1441 


! 54LS28 

Signetics 

54LS28 

CA1558 

Fairchild 

mA1558 


1 54LS283 

Signetics 

54LS283 


Harris 

HA-2650 

581 

54LS295A 

Signetics 

54LS295A 


Motorola 

MCI 558 


54LS30 

Signetics 

54LS30 


National 

LM1558 




♦ Discontinued 
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1C MASTER 


Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
I Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

RCA Solid Statfi Division 


CA741 

Intersil 

741 

CD4007 

Gl 

MEM4007 

CD4015 

Harris 

HD4015 


(cont'd) 





Motorola 

MCI 741^ 


Harris 

HD4007 


Mitel 

SIL4015 






National 

LM741 


Mitel 

SIL4007 


Motorola 

MCI 401 5 








brUz /4 i 


Motorola 

MO 1 400 / 


National 

CD401 5 


CA3086 

Fairchild 

mA3086 



PMI 

OP-02 


National 

CD4007 


SGS 

HBF4015 



Lithic Sys 

LA3086 




PM741 


SGS 

HBF4007 


Solitron 

CM4015 



Motorola 

MC3386 




SSS741 


Solitron 

CM4007 


SSS 

SCL4015 



National 

LM3086 



Raytheon 

RC741 


SSS 

SCL4007 


SW 

SW4015 



Plessey 

-SL3086 




RM741 


Tl 

TP4007 


Tl 

TP4015 



Silicon G 

SG3086 



Signetics 

/iA741 


Toshiba 

TC4007 

CD4016 

AO 

AD7516 

430 

CA3089 

Fairchild 

mA3089 



Silicon G 

SG741 

CD4008 

Fairchild 

F4008 


Fairchild 

F4016 



SGS 

TDA1200 



Teledyne S 

741 


Harris 

HD4008 


Mitel 

SIL4016 



Sprague 

ULN-2289 



Tl 

mA741 


Motorola 

MCI 4008 


Motorola 

MCI 40 16 


CA311 

AMD 

LM311 


CA747 

AMP 

SSS747 


National 

CD4008 


National 

CD4016 



Fairchild 

M311 




747 


SGS 

HBF4008 


Solitron 

CM4016 



Intersil 

LM^11 



Fairchild 

mA747 


Solitron 

CM4008 


SSS 

SCL4016 



Motorola 

MLM311 



Intersil 

SSS747 


SSS 

SCL4008 


Tl 

TP4016 V 



National 

LM311 



Motorola 

MCI 747 


Tl 

TP4008 

CD4017 

Fairchild 

F4017 



NPC 

SFC3111 



National 

LM747 


Toshiba 

TC4008 


Harris 

HD4017 



Raytheon 

LM311 



PMI 

OP-04 

CD4009 

National 

CD4009 


Mitel 

SIL4017 



Signetics 

LM311 




PM747 


SGS 

HBF4009 


Motorola 

MC14017 



Silicon G 

SG311 




SSS747 


Solitron 

CM4009 


National 

CD4017 



Teledyne S 

LM311 



Raytheon 

RC747 


SSS 

SCL4009 


SGS 

HBF4017 



Tl 

LM311 




RM747 


Tl 

TP4009 


Solitron 

CM4017 


CA3120 

Sprague 

ULN-2125 

1 


Signetics 

yAlAl 


Toshiba 

TC4009 


SSS 

SCL4017 


CA3121 

Sprague 

ULN-2269 



Silicon G 

SG747 

CD4010 

Mitel 

SIL4010 


SW 

SW4017 


CA3123 

Sprague 

ULN-2137 



Teledyne S 

IM 


National 

CD4010 


Tl 

TP4017 


CA3126 

Fairchild 

mA787 



Tl 

mA747 


SGS 

HBF4010 


Toshiba 

TC4017 



Sprague 

ULN-2262 


CA748 

AMD 

748 


Solitron 

QM4010 

CD4018 

Fairchild 

F4018 


CA3146 

Silicon G 

SGS 146 



Fairchild 

mA748 


SSS 

SCL4010 


Harris 

HD4018 


CA3183 

Silicon G 

SGS 183 



Intersil 

748 


Tl 

TP4010 


Mitel 

SIL4018 


CA324 

Motorola 

MLM324 



Motorola 

MCI 748 


Toshiba 

TC4010 


National 

CD4018 



National 

LM324 



National 

LM748 

CD40106 

Motorola 

MC14584 


SGS 

HBF4018 



Signetics 

LM324 



Raytheon 

RC748 


National 

CD40106 


Solitron 

CM4018 



Silicon G 

SG324 




RM748 



MM74C14 


SSS 

SCL4018 



Tl 

LM324 



Signetics 

mA748 

CD401 1 

Fairchild 

F4011 


Tl 

TP4018 


CA3302 

Motorola 

MC3302 



Silicon G 

SG748 


Gl 

MEM4011 


Toshiba 

TC4018 



Silicon G 

SG3302 




SG748 


Harris 

HD4011 

CD4019 

Fairchild 

F4019 


CA339 

Motorola 

MLM339 



Teledyne S 

748 


Mitel 

SIL4011 


Harris 

HD4019 



National 

LM339 



Tl 

mA748 



SIL4911 


Mitel 

SIL4019 



Raytheon 

LM339 




mA748 


Motorola 

MC14011 


Motorola 

MC14519 



Signetics 

LM339 


CA758 

Sprague 

ULN-2244 


National 

CD4011 


National 

Cb4019 



Silicon G 

SG339 


CA810 

Motorola 

MCI 384 


SGS 

HBF401 1 


SGS 

HBF4019 



Teledyne S 

LM339 



SGS 

TBA810 


Solitron 

CM401 1 


Solitron 

CM4019 



Tl 

LM339 


CDP1802 

Hughes 

HMPC1802 


SSS 

SCL401 1 


SSS 

SCL4019 


CA3401 

Motorola 

MC3401 


CD4000 

Harris 

HD4000 


SW 

SW401 1 


SW 

SW4019 


♦CA3458 

RCA 

CA1458 



Mitel 

SIL4000 


Tl 

TP401 1 


Tl 

TP4019 


♦CA3558 

RCA 

CA1558 



Motorola 

MCI 4000 


Toshiba 

TC401 1 


Toshiba 

TC4019 


♦CA3741 

RCA 

CA741 



Solitron 

CM4000 

CD4012 

Harris 

HD401'2 

CD40192 

Fairchild 

F40192 


♦CA3747 

RCA 

CA747 



SSS 

SCL4000 


Mitel 

SIL4012 


National 

CD40192 


♦CA3748 

RCA 

CA748 



Tl 

TP4000 



SIL4912 



MM74C192 


CA555 

AMD 

NE555 


CD4001 

Fairchild 

F4001 


Motorola 

MC14012 

CD40193' 

Fairchild 

F40193 - 




SE555 



Gl 

MEM4001 


National 

CD4012 


National 

CD40193 



Exar 

XR555 



Harris 

HD4001 


SGS 

HBF4012 



MM74C193 



Intersil 

NE555 



Mitel’ 

SIL4001 


Solitron 

CM4012 

CD40194 

Fairchild 

F40194 



Lithic Sys 

LS555 




SIL4901 


SSS 

SCL4012 

CD40196 

Fairchild 

F40196 



Motorola 

MC1455 



Motorola ' 

MCI 4001 


SW 

SW4012 

CD4020 

Fairchild 

F4020 




MCI 555 



National 

CD4001 


Tl 

TP4012 


Harris 

HD4020 



National 

LM555 



SGS 

HBF4001 


Toshiba 

TC4012 


Mite^ 

SIL4020 



Raytheon 

RC555 



Solitron 

CM4001 

CD4013 

Fairchild 

F4013 


Motorola 

MCI 4020 




RM555 



SSS 

SCL4001 


Gl 

MEM4013 


National 

CD4020 



Signetics 

NE555 



SW 

SW4001 


Harris 

HD4013 


SGS 

HBF4020 



Silicon G 

SG555 



Tl 

TP4001 


Mitel 

SIL4013 


Solitron 

CM4020 



Tl 

NE555 



Toshiba 

TC4001 


Motorola 

MCI 40 13 


SSS 

SCL4020 




SE555 


CD4002 

Fairchild 

F4002 


SGS 

HBF4013 


SW 

SW4020 


CA723 

AMD 

723 



Harris 

.HD4002 


Solitron 

CM4013 


Tl 

TP4020 



Fairchild 

/iA723 



Motorola 

MCI 4002 


SSS 

SCL4013 


Toshiba 

TC4020 



Intersil 

723 



National 

CD4002 


SW 

SW4013 

CD4021 

Fairchild 

F4021 



Motorola 

MC1723 



SGS 

HBF4002 


Tl 

TP4013 


Harris 

HD4021 



National 

LM723 



Solitron 

CM4002 


Toshiba 

TC4013 


Mitel 

SIL4021 



NPC 

SFC2723 



SSS 

SCL4002 

CD4014 

Fairchild 

F4014 


Motorola 

MCI 4021 



Raytheon 

RC723 



SW 

SW4002 


Harris 

HD4014 


National 

CD4021 



Signetics 

/iA723 



Tl 

TP4002 


Mitel 

SIL4014 


Solitron 

.CM4021 



Silicon G 

SG723 



Toshiba 

TC4002 


Motorola 

MC14014 


SSS 

SCL4021 



Teledyne S 

723 


CD4006 

Fairchild 

F4006 


National 

CD4014 


SW 

SW4021 



Tl 

mA723 



Harris 

HD4006 


SGS 

HBF4014 


Tl 

TP4021 


CA741 

AD 

AD741 

575 


Motorola 

MCI 4006 


Solitron 

CM4014 


Toshiba 

TC4021 



AMD 

SSS741 



National 

CD4006 


SSS 

SCL4014 

CD4022 

Fairchild 

F4022 




741 



Solitron 

CM4006 


Tl 

TP4014 


Harris 

HD4022 



Fairchild 

#iA741 



SSS 

SCL4006 


Toshiba 

TC4014 


Mitel 

StL4022 



Intersil 

SSS741 


CD4007 

Fairchild 

F4007 

CD4015 

Fairchild 

F4015 


Motorola 

MCI 402 2 



♦ Discontinued 


Bold face device numbers indicate manufacturers' data Is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufecturer 

Device 

Replacement 

Source 

1C Master 
Device Page 

Manufacturer 

Device 

1 RepiMement 
1 Source 

iC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
■ Source 

IC Master 
Device Page 

RCA Solid Stato Division 

y 

CD4030 

Mitel 

SIL4030 

CD4046 

Mitel 

SIL4046 


CD4069 

Motorola 

MCI 4069 

(cont'd) 

' 



National 

CD4030 


Motorola 

MCI 404 6 



National 

CD4069 




SGS 

HBF4030 


Solitron 

CM4046 . 




MM54C04 

CD4022 

National 

CD4Q22 


Solitron 

SSS 

IrfMHVJOU 

SCL4030 

CD4047 

Fairchild 

F4047 



SSS 

SCL4069 


SGS 

HBF4022 


SW 

SW4030 


Solitron 

CM4047 



Tl 

TP4069 


Solitron 

CM4022 


Tl 

TP4030 


Tl 

TP4047 



Toshiba 

TC4069 


SSS 

SCL4022 


Toshiba 

TC4030 


Toshiba 

TC4047 


CD4070 

Fairchild 

F4070 


Tl 

TP4022 

CD4031 

Fairchild 

F4031 

CD4048 

National 

CD4048 



Harris 

HD4070 


Toshiba 

TC4022" 


National 

CD4031 


Solitron 

CM4048 



Mitel 

SIU070 

CD4023 

Fairchild 

F4023 

CD4032 

Motorola 

MC14032 

CD4049 

Fairchild 

F4049 



National 

CD4070 


Harris 

H04023 


Solitron 

CM4032 


Gl 

MEM4049 




MM74C86 


Mitel 

SIL4023 


Toshiba 

TC4032 


Harris 

HD4049 



Solitron 

CM4030 1 



SIL4923 

CD4033 

SGS 

HBF4033 


Mitel 

SIL4049 



SSS 

SCL4070 


Motorola 

MCI 4023 


Solitron 

CM4033 


Motorola 

MCI 4049 


CD4071 

Fairchild 

F4071 


National 

CD4023 


SSS 

SCL4033 


National 

CD4049 



Mitel 

SIL4071 


SGS 

HBF4023 

CD4034 

Fairchild 

F4034 


SGS 

HBF4049 



Motorola 

MCI 4071 


Solitron 

CM4023 


Motorola 

MCI 4034 


Solitron 

CM4049 



SSS 

SCL4071 


SSS 

SCL4023 


Solitron 

CM4034 


SSS 

SCL4049 



Tl 

TP4071 


sw 

SW4023 


SSS 

SCL4034 


SW 

SW4049 



Toshiba 

TC4071 


Tl 

TP4023 


Toshiba 

TC4034 


Tl 

TP4049 


CD4072 

Fairchild 

F4072 


Toshiba 

TC4023 

CD4035 

Fairchild 

F4035 


Toshiba 

TC4049 



Mitel 

SIL4072 

CD4024 

Fairchild 

F4024 


Harris 

HD4035 

Cp4050 

Fairchild 

F4050 



Motorola 

MCI 4072 


Harris 

HD4024 


Mitel 

SIL4035 . 


Gl 

MEM4050 



SSS 

SCL4072 

* , ' 

Mitel 

SIL4024 


Motorola 

MCI 4035 


Harris 

HP4050 



Tl 

TP4072 


! Motorola 

MCI 4024 , ' 


National 

CD4035 


Mitel 

Slli4050 


i 

Toshiba 

TC4072 


National 

CD4024 ^ 

/ 

SGS 

HBF4035 


Motorola 

MCI 4050 


CD4073 

Fairchild 

F4073 


SGS 

HBF4024 


Solitron 

CM4035 


National 

CD4050 



Mitel 

SIL4073 


Solitron 

CM4024 


SSS 

SCL4035 


SGS 

HBF4050 



Motorola 

MCI 4073 


sss 

SeL4024 


Tl 

TP4035 


Solitron 

CM4050 



SSS 

SCL4073 


SW 

SW4024 


Toshiba 

TC4035 


SSS 

SCL4050 



Tl 

TP4073 > 


Tl 

TP4024 

CD4036 

Solitron 

CM4036 


SW 

SW4050 



Toshiba 

TC4073 


Toshiba 

TC4024 

CD4037 

Solitron 

CM4037 


Tl 

TP4050 


CD4075 

Fairchild 

F4075 

CD4025 

Fairchild 

F4025 

CD4038 

Motorola 

MCI 4038 


Toshiba 

TC4050 



Mitel 

SIL4075 


Harris 

HD4025 


Solitron 

CM4038 

CD4051 

Fairchild 

F4051 



Motorola 

MC14075 


Mitel 

SIL4025 


Toshiba 

TC4038 


Harris 

HD4051 



SSS 

SCL4075 


V 

SIL4925 

CD4039 

Solitron 

CM4039 


Mitel 

SIL4051 



Tl* 

TP4075 


Motorola 

MCI 4025 L 

CD4040 

Fairchild 

F4040 


National 

CD4051 



Toshiba 

TC4075 


National 

CD4025 


Harris 

HD4040 


Solitron 

CM4051 


CD4076 

Fairchild 

F4076 


SGS 

HBF4025 


Mitel 

SIL4040 


SSS 

SCL4051 



Harris 

HD4076 


Solitron 

GM4025 


Motorola 

MCI 4040 


Tl 

TP4051 




HD54C173 


SSS. 

SCL4025 


National 

CD4040 

CP4052 

Fairchild 

F4052 




HD74C173 


SW 

SW4025 


Solitron 

CM4040 


Harris 

HD4052 



Mitel 

SIL4076 


Tl 

TP4025 


SSS 

SCL4040 


Mitel 

SIL4052 



Motorola 

MCI 4076 


Toshiba 

TC4d25 


Tl 

TP4040 


National 

CD4052 



National 

CD4076 

CD4026 

Solitron 

CM4026 


Toshiba 

TC4040 

. 1 

Solitron 

CM4052 

/ 



MM54C1 73 


SSS 

SCL4026 

CD4041 

Fairchild 

F4041 


SSS 

SCL4052 




MM74C173 

CD4027 

Fairchild 

F4027 


Solitron 

CM4041 


Tl 

TP4052 



SSS 

SCL4076 


Harris 

HD4027 


SSS 

SCL4041 

CD4053 

Fairchild 

F4053 


CD4077 

Fairchild 

F4077 


Mitel 

SIL4027 

CD4042 

Fairchild 

F4042 


Gl 

MEM4053 



Mitel 

SIL4077 


Motorola 

MCI 4027 


Harris 

HD4042 


Mitel 

SIL4053 



Solitron 

CM4077 


National 

CD4027 


Mitel 

SIL4042 


National 

CD4053 



SSS 

SCL4077 


SGS 

HBF4027 


Motorola 

MCI 4042 


Solitron 

CM4053 


CD4078 

Fairchild 

F4078 


Solitron 

CM4027 


National 

CD4042 


SSS 

SCL4053 



Mitel 

SIL4078 


SSS 

SCL4027 


SGS 

HBF4042 


Tl 

TP4053 




SIL4978 


SW 

SW4027 


Solitron 

CM4042 

CD4055 

Mitel 

SIL4055 



Motorola 

MCI 4078 


Tl 

TP4027 


SSS 

SCL4042 

CD4056 

Mitel 

$114056 



SSS 

SCL4078 


Toshiba 

TC4027 


Tl 

TP4042 

CD4060 

Mitel 

SIL4060 



Tl 

TP4078 

CD4028 

Fairchild 

F4028 


Toshiba 

TC4042 . 


SSS 

SCL4060 



Toshiba 

TC4078 


Harris 

H04028 V 

CD4043 

Fairchild 

F4043 

CD4061 

Toshiba 

TC4061 


CD4081 

Fairchild 

F4081 


Mitel 

SIL4028 


Harris 

HD4043 

CD4066 

Fairchild 

F4066 



Harris 

'HD4081 


Motorola 

MCI 4028 


Mitel 

SIL4043 


Harris 

HD4066 



Mitel 

SIL4081 


National 

CD4028 


Motorola 

MC14043 


Mitel 

SIL4066 



Motorola 

MCI 4081 


SGS 

HBF4028 


National 

CD4043 


National 

CD4066 



SSS 

SCt4081 


Solitron 

CM4028 


Solitron 

CM4043 


SGS 

HBF4066 



Tl 

TP4081 


SSS 

SCL4028 


SSS 

SCL4043 


Solitron 

CM4066 



Toshiba 

TC4081 


SW 

SW4028 


Tl 

TP4043 



CM4116 


CD4082 

Fairchild 

F4082 


Tl 

TP4028 


Toshiba 

TC4043 


SSS 

SCL4066 



Mitel 

SIL4082 


Toshiba 

TC4028 

CD4044 

Fairchild 

F4044 

CD4067 

Fairchild 

F4067 



Motorola ^ 

MCI 4082 

CD4029 

Fairchild 

F4029 


Harris 

HD4044 

CD4068 

Fairchild 

F4068 



SSS 

SCL4082 


Harris 

HD4029 


Mitel 

SIL4044 


Mitel 

SIL4068 



Tl 

TP4082 


Mitel 

SIL4029 


Motorola 

MCI 4044 



S1L4968 



Toshiba 

TC4082 


National 

CD4029 


National 

CD4044 


Motorola 

MCI 4068 


CD4085 

Fairchild; 

F4085 


SGS 

HBF4029 


Solitron 

CM4044 


SSS 

SCL4068 


CD4086 

Fairchild 

F4086 


Solitron 

CM4029 


S3S 

SCL4044 


Tl 

TP4068 


CD4093 

SSS 

SCL4093 


SSS 

SCL4029 


Tl 

TP4044 


Toshiba 

TC4068 


CD4094 

SSS 

SCL4094 


SW 

SW4029 


Toshiba 

TC4044 

CD4069 

Fairchild 

F4069 


CD4098 

Mitel 

SIL4098 


TT 

TP4029 

CD4045 

SGS 

HBF4045 


Harris 

HD4069 


CD4099 

Fairchild 

F4099 


Toshiba 

TC4029 


Solitron 

CM4045 



HD54C04 


CD4502 

Mitel 

SIL4502 

CD4030 

Fairchild 

F4030 


SSS 

SCL4445 



HD74C04 


CD4508 

Mitel 

SIL4508 


Harris 

HD40^0 

CD4046 

Fairchild 

F4046^ 


Mitel 

SIL4069 



Motorola 

MCI 4508 


♦ Discontinued 

The manufacturers report their devices can be used as direct replacerpents. Performance details' 
often differ, so compare the specifications considering your requirements. 
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iC MASTER 


Manufacturer 

[Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

I Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Device 

I Source 

Device Page 

Device 

1 Source 

Device Page 

Device ‘ 

1 Source 

Device Page 

Device 

1 Source 

Device Page 

RCA Solid State Division 

SGS-ATES Semiconductor 

mA709 

National 

LM709 

/iA78L62 

Fairchild 

MA78L06 

(cont'd) 







Raytheon 

RC709 

mA78MG 

Fairchild 

^/8MG 



HBF4p01 


CD4001 


Teledyne S 

RM709 

709 

mA78M05 

mA78M06 

Fairchild 

Fairchild 

mA78M05 

mA78M06 







CD4508 

Soiitron 

Ciyi4508 


SSS 

SCL4001 


Tl 

M709 

mA78M08 

Fairchild 

mA78M08 


SSS 

SCL4508 

HBF4002 

RCA 

CD4002 

mA710 

Fairchild 

mA710 

M78M12 

Fairchild 

mA78M12 


Toshiba 

TC4508 


SSS 

SCL4002 


Motorola 

MC1710 

/iA78M15 

Fairchild 

mA78M15 

CD4510 

Mitel 

SIL4510 

HBF4007 

RCA 

CD4007, 


National 

LM710 

/»A78M20 

Fairchild 

mA78M20 


National 

CD4510 


SSS 

SCL4007 


Raytheon 

RC710 

mA78M24 

Fairchild 

mA78M24 


SSS 

SCL4510 

HBF4008 

RCA 

CD4008 



RM710 

mA7805 

Fairchild 

mA7805 

CD4511 

Fairchild 

F4511 


SSS 

SCL4008 


Silicon G 

SG710 

mA7806 

Fairchild 

mA7806 


Mitel 

SIL4511 

HBF4009 

RCA 

CD4009 


Taledyne S 

710 

/«A7808 

Fairchild 

/1A7808 


Motorola 

MC14511 


SSS 

SCL4009 


Tl 

M710 

mA7812 

Fairchild 

mA7812 


National 

CD451 1 

HBF4010 

RCA ^ 

CD4010 

/uA711 

Fairchild 

/iA711 

mA7815 

Fairchild 

mA7815 


Soiitron 

CM4511 


SSS 

SCL4010 


Motorola 

MC1711 

mA7818 

Fairchild 

mA7818 


SSS 

SCL4511 

HBF4011 

RCA 

CD401 1 


National 

LM711 

mA7824 

Fairchild 

mA7824 


Tl 

TP4511 


SSS 

SCL40n 


Raytheon 

RC711 

mA79G 

Fairchild 

mA79G 

CP4514 

Fairchild 

F4514 

HBF4012 

RCA 

CD4012 


' 

RM711 

mA79MG 

Fairchild 

mA79MG 


Mitel 

SIL4514 


SSS 

SCL4012 / 


Silicon G 

SG711 

DM8880 

National 

DS8880 


Motorola 

MC14514 

HBF4013 

RCA 

CD4013 


Teledyne S 

711 

LF155 

National 

LF155 


Soiitron 

CM4514 


SSS 

SCL4013 


Tl 

mA711 

LF156 

National 

LF156 


SSS 

SCL4514 

HBF4014 

RCA 

CD4014 

mA723 

AMO 

723 

LF157 

National 

LF157 


Toshiba 

TC4514 


SSS 

SCL4014 


Fairchild 

mA723 

LF255 

National 

LF255 

CD4515 

Fairchild 

F4515 

HBF4016 

RCA 

CD4016 


Intersil 

723 

LF256 

National 

LF256 


Mitel 

SIL4515 



CD4066 


Motorola 

MCI 723 

LF257 

National 

LF257 


Motorola 

MC14515 


SSS 

SCL4016 


National 

LM723 

LF355 

National 

LF355 


Soiitron 

CM4515 

HBF4017 

RCA 

CD4017 


Raytheon 

RC723 

LF356 

National 

LF356 


SSS 

SCL4515 


SSS 

SCL4017 



RM723 

LF357 

National 

LF357 


Toshiba 

TC4515 " 

HBF4020 

RCA 

CD4020 


RCA 

CA723 

LM101 

AMD 

LM101 

.CD4516 

Fairchild 

F4516 


SSS 

SCL4020 


Silicon G 

SG723 


Fairchild 

mAIOI 


Harris 

HD14516 

HBF4021 

RCA 

CD4021 


Teledyne S 

723 


Intersil 

LM101 


Mitel 

SIL4516 


SSS^ 

SCL4021 


Tl 

mA723 


Motorola 

MLM101 


Motorola 

MC14516 

HBF4022 

RCA 

CD4022 

#tA733 

AMD 

733 


RCA 

CA101 


National 

CD4516 


SSS 

SCL4022 


Motorola 

MCI 733 


Silicon G 

SG101 


SSS 

SCL4516 

HBF4023 

RCA 

Cb4023 


National 

LM733 


Silicqnix 

LM101 

CD4518 

Fairchild 

F4518 


SSS 

SCL4023 


Raytheon 

RC733 


Teledyne S 

LM101 


Harris 

HD14518 

HBF4024 

RCA 

CD4024 



RM733 


Tl 

LM101 


Mitel 

SIL4518 


SSS 

SCL4024 


Silicon G 

SG733 

LM107 

AMD 

LM107 


Motorola 

MC14518 

HBF4025* 

RCA 

CD4025 


Tl 

/iA733 


Fairchild 

mA107 


National 

CD4518 


SSS 

SCL4025 

mA740 

Fairchild 

mA740 


Intersil 

LM107 


SSS 

SCL4518 

HBF4027 

RCA 

CD4027 


Intersil 

740 


Motorola 

MLM107 


Tl 

TP4518 


SSS 

SCU027 


National 

LH740 


Raytheon 

LM107 


Toshiba 

TC4518 

HBF4028 

RCA 

CD4028 

mA741 

AD 

AD741 575 


RCA 

CA107 

CD4520 

Fairchild 

.F4520 

HBF4029 

RCA 

CD4029 


AMD 

741 


Silicon G 

SG107 


Harris 

HD14520 


SSS 

SCL4029 


Fairchild 

mA741 


Tl 

LM107 


Mitel 

SIL4520 

HBF4035 

RCA 

CD4035 


Intersil 

741 

LM108 

AMD 

LM108 


Motorola 

MC14520 


SSS • 

SCL4035 


Motorola 

MCI 741 


Fairchild 

mA108 


National 

CD4520 

HBF4040 

RCA 

CD4040 


National 

LM74r 


Motorola 

MLM108 


SSS 

SCL4520 


SSS 

SCL4040 


PMI 

SSS741 


Raytheon 

LM108 


Tl 

TP4520 

L201 

Sprague 

ULN-2001 


Raytheon 

RC741 


RCA 

CA108 


Toshiba 

TC4520 

L202 

Sprague 

ULN-2002 



RM741 


Silicon G 

SGI 08 

CD4527 

Motorola 

MC14527 

L203 

Sprague 

ULN.2003 


RCA 

CA741 

LM109 

Fairchild 

mA109 


SSS 

SCL4527 

M1024 

in 

SAA1024 


' Silicon G 

SG741 


Motorola 

MLM109 

CD4532 

Fairchild 

F4532 

M1025 

in 

SAA1025 


Teledyne S 

741 


Silicon G 

SG109 


Motorola 

MCI 4532 

TAA661 

NPC 

TAA66\ 


Tl 

mA741 


Tl 

LM109 


Toshiba 

TC4532 

TAA930 

NPC 

TAA930 

mA747 

AMD 

747 

LM111 

AMD 

LM111 

CD4555 

Fairchild 

F4555 

TBA510 

Fairchild 

TBA510 


Fairchild ^ 

mA747 


Motorola 

MLM111 


Motorola 

MCI 4555 

TBA520 

Fairchild 

TBA520 


Motorola 

MCI 747 


Silicon G 

SG1 11 


SSS 

-SCL4555 

TBA530 

Fairchild 

TBA530 


National 

LM747 


Tl - 

LM111 

CD4556 

Fairchild 

F4556 

TBA540 

Fairchild 

TBA540 


PMI 

SSS747 

LM124 

AMD 

LM124 


Motorola 

MCI 4556 

TBA560 

Fairchild 

TBA560 


Raytheon 

RC747 


Motorola 

MLM124 


SSS 

SCL4556 

TBA641 

Fairchild ‘ 

mA706 



RM747 


Silicon G 

SGI 24 

MW4104 

Mostek 

MK4027 

TBA800 

Fairchild ' 
NPC 

TBA641 

TBA800 

tba'soo 


RCA 

Silicon G 
Teledyne S 

CA747 

SG747 

747 

LM139 

Tl 

AMD 

Motorola 

LM124 

LM139 

MLM139 

Rockwell. Microelectronic 


Div. 



TBA810 

Fairchild 

Motorola 

TBA810 

MCI 384 

CASIO 

nA74B 

Tl 

AMD 

Fairchild 

mA747 

748 

fiAlAB 

LM201 

Silicon G 

Tl 

AMD 

SGI 39 

LM139 

LM201 






RCA 


1103 

AMI 

S1103A 634 


SGS 

TBA810 


Intersil 

748 


Fairchild 

mA201 

1604 

EA 

EA4096 


Signetics 

TBA810 


Motorola 

MCI 748 


Intersil 

LM201 


Mostek 

MK4096 

TBA920 

Fairchild 

NPC 

Fairchild 

Fairchild 

TBA920 

TBA920 

TBA970 

TBA990 


National 

Raytheon 

RCA 

LM748' 

RC748 

RM748 

CA748 


Motorola 

.RCA 

Silicon G 
Teledyne S 

MLM201 

CA201 

SG201 

LM201 

Scientific Micro Systems 

TbA970 

TBA99q 






TCA900 

NPC 

TCA900 


Silicon G 

SG748 


Tl 

LM201 

SMS300 

Signetics 

Signetics 

8X300 





Teledyne S 

Tl 

748 

LM207 

AMD 

LM207 

/*A207 

SMS360 

8T32 

Signetics 


HAIAB 

Fairchild 

SMS361 

Signetics 

8T33 

mA78G 

Fairchild 

mA78G 


Intersil 

LM207 

SMS362 

Signetics 

8T36 




#tA78L05 

Fairchild 

mA78L05 


Motorola 

MLM207 

SMS363 

Signetics 

8T35 

mA709 

Fairchild 

aA709 

MA78L12 

Fairchild 

/iA78L12 


Raytheon 

LM207 





Motorola 

MCI 709 

M78L15 • 

Fairchild 

mA78L15 


RCA 

CA207 


♦ Discontinued 


Bold face device numbers indicate manufacturers' data is provided in the )C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

1 Replacement 


iC Master 

Manufacturer 

1 Replacement 

tC Master 

Manufacturer 

1 Replacement 

IC Master I 

Manufacturer 

1 Replacement 

IC Master 

Device 

1 Source 

Device 

Page 

Device 

[Source 

Device Page 

Device 

1 Source 

Device 

Page 

Device 

1 Source 

Device 

Page 

Signeti(» (cont'd) 

MCI 458 

Teledyne S 

Tl 

1458 

MC1458 

N8H70 

N8H80 

Tl 

in 

SN74Hli 

in74H00 


N82S110 

N82S111 

Tl 

Tl 

SN74S314 

SN74S214 







National 

DM74H00 ' 


N82S116 

MMI 

6531 






MC 1 495 

Silicon G 

SGI 595- 




LM207 

Silicon G 

SG207 


MCI 496 

Lithic Sys 

LS1496 


Tl 

SN74H00 



National 

DM74S206 

751 


Tl 

LM207 



Motorola 

MCI 496 

N8H90 

in 

in74H04 



Tl 

SN74S200A 


LM208 

AMO 

LM208 



National 

LM1496 


National 

DM74H04 




SN74S201 



Motorola 

MLM208 



Silicon G 

SG1496 


Tl 

SN74H04 


N828117 

National 

DI|II74S208 

751 


Silicon G 

SG208 


MCI 556 

Motorola 

MCI 556 

N8T09 

Raytheon 

RC8T09 



Tl 

SN74S300 


LM209 

Fairchild 

M209 



Raytheon 

RM1556' 

N8T10 

National 

DM8551 




SN74S301 



Motorola 

MLM209 



Silicon G 

aG1556 


Raytheon 

RC8T10 


N828123 

Harrit 

HM7603 

682 


Raytheon 

LM209 


MCI 558 

Motorola 

MCI 558 


Tl 

SN74173 



Irttersil 

IM5610 



Silicon G 

SG209 



Raytheon 

RM1558 

N8T13 

Fairchild 

8T13 



MMI 

6331 



Tl 

LM209 



RCA 

'CA1558 


Motorola 

MC8T13 



National 

DM8578 

702 

LM211 

AMD 

LM211 



Silicon 6 

SGI 558 


National 

DS7521 



Tl 

SN74S288 



Motorola 

MLM211 



Tl 

MCI 558 


Raytheon 

RC8T13 


N82S124 

Intersil 

IM5610 



Silicon G 

SG2t1 


MCI 596 

Lithic Sys 

LSI 596 

N8T14 

Fairchild 

8T14 


\ 

Tl 

SN74S387 

861 


Teledyne S 

LM211 



Motorola 

MCI 596 


Motorola 

MC8T14 


N82S126 

Harris 

HPROM1024A , 


Tl 

LM211 



Silicon G 

SGI 596 


National 

DS75122 



Intel 

3601 

695 

LM224 

AMD 

LM224 


NE529 

Naiional 

LM361 


Raytheon 

RC8T14 



MMI 

5300 



Motorola 

MLM224 


NE531 

Raytheon 

RC4531 

N8T22 

in 

in74122 




.6300 



Silicon G 

SG224 


NE536' 

Fairchild 

mA740 


National 

DM8601 



National 

DM74S387 

708 


Tl 

LM224 



Intersil 

NE536 


Raytheon 

RC8T22 



Tl 

SN54S387 

861 

UVI239 

AMD 

LM23g 


NE555 

AMD 

NE555 



RF8601 




SN74S387 

861 


Motorola 

MLM239 



Exar 

XR555 


Tl 

SN74122 


N82S129 

Harris 

HPROM1024 



Silicon G 

SG239 



Fairchild 

mA555 

N|T23 

Fairchild 

8T23 



Intel 

3621-1 

695 


Tl 

LM239 



Intersil 

NE555 


Motorola 

MC8T23 



Intersil 

IM5623 


LM301 

AMD 

LM301 



Lithic Sys 

LS555 


National 

DS75123 



MMI 

5301 



Fairchild 

/tA301 



Motorola 

MCI 455 


Raytheon 

RC8T23 




6301 



Intersil 

LM301 



Raytheon 

RC555 


Tl 

SN75123 



National 

DM74S287 

708 


Motorola 

MLM301 



RCA 

CA555 

N8T24 

Fairchild 

8T24 



Tl 

SN54S287 

861 


National 

LM301 



Silicon G 

SG555 


Motorola 

MC8T24 




SN74S287 

861 


Raytheon 

IM301 



Tl 

NE555 


National 

DS75124 


N82S130 

Fairchild 

93436 



RCA 

CA301 


NE556 

AMD 

NE556 , 


Raytheon 

RC8T24 



Harrit 

HM7620 

682 


Silicon G 

SG301 



Exar 

XR556 


Tl 

SN75124 



MMI 

6305' 



Teledyne |5 

LM301 



Fairchild 

/(A556 

N8T25 

Motorola 

MC6880 



Tl 

SN74170 



Tl 

LM301 



Motorola 

MC3456 


Netional 

D83625 

485 

N82S131 

Fairchild 

93446 


LM307 

AMD 

LM307 



Raytheon 

RC556 

N8T26 

Motorola 

MC8T26 



Harris 

HM7621 

682 


Fairchild 

mA307 



Silicon G 

SG556 


National 

DS8826 



MMI 

6306 



Intersil 

LM307 



Teledyne S 

556 


Tl 

N8T26 



National 

OM74S571 

710 


Motorola 

MLM307 



Tl 

NE556 

N8T28 

Motorola 

MC8T28 


N828136 

Harris 

HM7642 

682 


National 

LM307 


NE565 

Motorola 

MLM565 

N8T34 

National 

DS8834 



Intel 

3605 

699 


Raytheon 

LM307 


NE567 

Exar 

XR567 

N8T37 

Motorola 

MC3437 



MMI 

6352 



RCA 

CA307 


NE592 

Motorola 

MCI 733 


National 

DS8837 



National 

DM74S572 

702 


Silicon G 

SG307 




NE592 

N8T38 

Motorola. 

MC3438 




DM74S572 

712 


Tl 

LM307 


♦N1004 

Motorola 

MCI 004 


National 

DS8838 


N828137 

Harris 

HM7643 

682 

LM308 

AMD 

LM308 


♦N1006 

Motorola 

Mcipoe 

N8T380 

National 

DS8836 



Intel 

3625 > 

699 


Fairchild 

mA308 


♦N1010 

Motorola 

MClblO 

N8T51 

National 

DS8856 



MMI 

6353 



Motorola 

MLM308 


♦N1011 

Motorola 

MC1011 

N8T54 

National 

DM7448 


N828140 

National 

DM87S295 

714 


National 

LM308 


♦N10T2 

Motorola 

MCI 01 2 

N8T59 

National 

DS8857 


N828141 

National 

DM87S296 

714 


Raytheon 

LM308 


♦N1013 

Motorola 

MC1013 

N8T74 

Fairchild 

9374 


N82S16 

Fairchild 

93421 



RCA 

CA308 


♦N1014 

Motorola 

MC1014 


National 

DS8672 



Intersil 

IM5523 



Silicon G 

SG308 


♦N1015 

Motorola 

MC1015 

N8T95 

Motorola 

MC8T95 



MMI > 

6531 


LM309 

Fairchild 

mA309 


♦N1016 

Motorola 

MC1016 


National 

DM8095 



National 

DM74S200 

704 


Motorola 

MLM309 


♦N1017 

Motorola 

MC1017 

N8T96 

Motorola 

MC8T96 



Raytheon 

RC5340 



Raytheon 

LM309 


♦N1024 

Motorola 

MC1024 


National 

DM8096 



Tl 

SN54S201 



Silicon G 

SG309 


♦N1025 

Mqtorola 

MCI 025 

N8T97 

Motorola 

MC8T97 


, 


SN74S200A 



Tl 

LM309 


♦N1027 

Motorola 

MC1027 


National 

DM8097 




SN74S201 


LM311 

AMD 

LM311 


♦N1033 

Motorola 

MC1033 

N8T98 

Motorola 

MC8T98 


N82S17 

Fairchild 

93411 



Motorola 

MLM311 

' 

♦N1039 

Motorola 

MCI 039 


National 

DM8098 



Intersil 

IM5533 



Raytheon 

LM311 


♦N2010 

Motorola 

MC1 160/236 



DN7098 



MMI 

6530 



Silicon G 

SG311 


N3002 

Intel 

3002 



DS8674 



National 

OM748206 

751 


Teledyne S 

LM311 


♦N5065 

Motorola 

MCI 358 

N82S02 

Raytheon 

RC5330 ; 



Raytheon 

RC5330 



Tl 

SN72311 



Sprague 

ULN-2165 

N82S06 

Intersil 

IM5523 



Tl 

SN54S301 


LM324 

AMD 

LM324 


♦N5070 

Sprague 

ULN-2124 


MMI 

6531 




SN74S300 



Motorola 

MLM324 


♦N5071 

Fairchild 

M781 


Raytheon 

RC5340 




SN74S301 



Silicon G 

SG324 



Sprague 

ULN-2127 


Tl 

SN74S200A 


N82S180 

National 

0M85S229 



Tl 

LM324 


♦N5072 

Fairchild 

mA746 



SN74S201 


N82S181 

National 

DM85S228 


LM329 

Tl 

LM329 



Sprague 

ULN-2114 



SN74S301 


N82S226 

Fairchild 

93416 


LM339 

AMD 

LM339 


N5570 

Fairchild 

mA780 

N82S07 

Fairchild 

93411 



Intersil 

IM6603 



Motorola 

MLM339 


♦N5595 

Motorola 

MCI 495 


Intersil 

IM5533 



MMI 

6300 



Silicon G 

SG339 


♦N5709 

Signetics 

nA709 • 


MMI 

"6530 

i 


Tl 

SN54187 


MCI 456 

Motorola 

MCI 456 


♦N5710 

Signetics 

#»A710 


Tl 

SN74S300 

j 



SN74187 



Raytheon 

RC1556 


♦N5711 

Signetics 

mA711 



SN74S301 


N828229 

Tl 

SN74S287 

861 


Silicon G 

SGI 456 


♦N5723 

Signetics 

#*A723 

N82S08 

Fairchild 

93415 


N82S23 

AMD 

AM27S09 



Ti 

MC1456 


♦N5733 

Signetics 

mA733 



93421 



Harris 

HM7602 

682 

MCI 458 

Fairchild 

MC1458 


♦N5741 

Signetics 

#iA741 


Tl 

' SN74S309 



MMI 

6330 



Motorola 

MCI 458 


♦N5:^47 

Signetics 

M747 



SN74S314 



Tl 

8N54S188 

860 


National 

LM1458 


♦N5748 

Signetics 

mA 748 i 

N82S10 

Fairchild 

93415 




SN74S188 

860 


Raytheon 

RC1458 


N8H16 

National 

DM54H20 ! 


Tl 

SN74S314 


N82S230 

Tl 

SN54S270 



RCA 

CA1458 


N8H70 

ITT 

ITT74H11 

N82S11 

Fairchild 

93425 


\ 


SN74S270 


! 

Silicon G 

SGI 458 



National 

DM74H10 ' 


Tl 

SN74S214 


H82S23\ 

Tl 

SN54S370 



♦^Discontinued ‘ - 

The manufacturers report their devices can be used as direct replacements. Performance details 
often differ, so compare the specifications considering your requirements. 
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1C MASTER 


Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

Device 

C Master 
Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Signetics (cont'd) 

N8252 

Motorola 

National 

MC7251 

DM8301 


N8555 

N8806 

in 

in 

in7440 

in7460 


SN7523 

Silicon G 

Tl 

SG7523 y 
SN7523 







Raytheon 

RC8252 



Motorola 

Mq7460 


SN7524 

Fairchild 

7524 

' 

N82S231 

Tl 

SN74S370 



Tl 

SN29301 



National 

DM7406 



National 

DS7524 


N82S24 , 

Intersil 

IM5600 


N8255 

AMD 

3101 



Tl 

SN7460 



Silicon G 

SG7524 



Tl 

SN54S301 



Intersil 

IM5501 


N8808 

in 

in7430 



Tl 

SN7524 


N82S25 

National 

DM74S289 



MMI 

6560 



Motorola 

MC7430 


SN7525 

Fairchild 

7525 



Tl 

SN74S289 



Motorola 

MCM4064 



National 

DM7430 



National 

DS7525 


N82S26 

Fairchild 

93416 



Raytheon 

RC8225 



Tl 

SN7430 



Silicon G 

SG7525 



Intersil 

IM5603 



Tl 

SN74S289 


N8813 

National 

DM7425 



Tl 

SN7525 



MMI 

6300 


N8260 

Motorola 

MC7260 


N8815 

National 

DM7425 


SN75450 

Fairchild 

75450 



Tl 

SN74S387 

861 


Raytheon 

RC8260 



Tl 

SN7425 



National 

DS75450 


N82S29 

Fairchild 

93426 


N8261 

Hitachi 

HD2562 


N8824 

Motorola 

MC7474 



Raytheon 

RC75450 



Intersil 

IM5623 



Motorola 

MC7261 



Tl . 

SN7474 



Silicon G 

SG75450 



MMI 

6301 



Raytheon 

RC8261 


N8825 

Motorola/' 

MC7470 



Tl 

SN75450 



Tl 

SN54S287 

861 

N8262 

Raytheon 

RC8’262 



Tl 

SN7470 


SN75451 

Fairchild 

75451 




8N748287 

861 

N8263 

Raytheon 

RC8263 


N8828 

in 

in7474 



National 

DS75451 


N82S30 

National 

DM8312 


N8264 

Raytheon 

RC8264 



Mo^rpla 

MC7479 



Raytheon 

RC75451 


N82S41 

National 

DM74LS386 


N8266 

Motorola 

MC7266 



National 

DM7474 



Silicon G 

SG75451 


N82S52 

National 

DM8301 



Raytheon 

RC8266 



Tl 

SN7474 



Tl 

SN75451 


N82S80 

National 

DM74LS196 


N8267 

Motorola 

MC7267 


N8829 

Motorola 

MC7472 


SP380 , 

National 

DS8640 


N82S81 

National 

DM74LS197 



Raytheon 

RC8267 


N8840 

in 

in7450 


SU536 

Intersil 

SU536 


N82S90 

National 

DM74LS196 


N8268 

ITT 

in7480 



Motorola 

MC7450 


♦S5709 

Signetics 

mA709 



Tl 

SN74S196 



Motorola 

MC7268 



National 

DM7451 


♦S5710 

Signetics 

mA710 


N82S91 

National 

DM74LS197 



Tl 

SN7480 



Tl 

SN7450 


♦S5711 

Signetics 

/iA711 



Tl 

SN74S197 


N8269 

National 

DM8200 


N8848 

in 

in74H74 


♦S5723 

Signetics 

mA723 


N8200 

Raytheon 

RC8200 


N8270 

Motorola 

MC7270 



Motorola 

MC7453 


♦S5733 

Signetics 

mA733 


N8201 

Raytheon 

RC8201 



Raytheon 

RC8270 



Tl 

SN74H53 


♦S5741 

Signetics 

#jA741 


N8202 

Raytheon 

RC8202 



Tl 

SN74178 


N8859 

National 

DM7440 


S7280 

National 

DM7280 


1^8203 

Raytheon 

RC8203 


N8271 

Motorola 

MC7271 


N8875 

Motorola 

MC7427 


S7281 

National 

DM7281 


N8206 

Tl 

SN74S200A 



Raytheon 

RC8271 



National 

DM7427 


S7290 

National 

DM7290 




SN74S201 



Tl 

SN74179 



Tl 

SN7427 


S7291 

National 

DM7291 


N8207 

Tl 

SN74S300 


N8277 

Motorola 

MC7277 


N8881 

in •' 

in7401 


S8H16 

National 

DM54H20 




SN74S301 



Raytheon 

RC8277 



Motorola 

MC7401 


S8H70 

National 

DM54H10 


N82147 

National 

DM74147 


N8280 

Motorola 

MC7280 



National 

DM-7401 



Tl 

SN54H11 



Tl 

SN74147 



National 

DM8280 



Tl 

SN7401 


S8H80 

National 

DM54H00 


N82148 

National 

DM74148 



Raytheon 

RC8280 


N8890 

in 

in7404 



Tl 

SN54H00 



Tl 

SN74148 



Tl 

SN74176 



National 

DM7404 


S8H90 

National 

DM54H04 


N8223 

Harris 

HPROM8256 


N8281 

Motorola 

MC7281 



Tl 

SN7404 



Tl 

SN54H04 



Intersil 

IM5600 



National 

DM8281 


N8891 

in 

in7405 


S8T09 

Raytheon 

RM8T09 



MMI 

6330 



Raytheon 

RC8281 



National 

DM7405 


S8T10 

National 

DM7551 



Natkmel 

DM8577 

702 


Tl 

SN54177 



Tl 

SN7405 



Raytheon 

RM8T10 



Tl 

8N748188 

860 

N8284 

Motorola 

MC7284 


SE529 

National 

LM161 



Tl 

SN54173 


N8224 

Intersil 

IM5600 



Raytheon 

RC8284 


SE531 

Raytheon 

RM4531 


S8T13 

Fairchild 

8T13 



National 

DM7488 

702 

N8285 

Motorola 

MC7285 


SE550 

National 

LM550 



Raytheon 

RM8T13 



Tl 

SN7488 



Raytheon 

RC8285 


SE555 

AMD 

SE555 



Tl 

SN55121 


N8225 

AMO 

3101 


N8288 

Motorola 

MC7288 



Exar 

XR555 


S8T14 

Fairchild 

8T14 



Intersil 

IM5501 



National 

DM8288 



Intersil 

SE555 



Raytheon 

RM8T14 



Motorola 

MCM4064 


N8290 ^ 

National 

DM8290 



Lithic Sys 

LS555 



Tl 

SN55122 



Raytheon 

RC8225 



Raytheon 

RC8290 



Motorola 

MCI 555 


S8T22 

Fairchild 

9601 



Tl 

SN74S289 



Tl 

SN74196 



National 

LM555 



National 

DM9601 


N8230 

Hitachi 

H02549 


N8291 

National 

DM8291 



Raytheon 

RM555 



Raytheon 

RM8T22 



ITT 

in9312 



Raytheon 

RC8291 



RCA 

.CA555 



Tl 

SN29601 



Motorola 

MC7230 



Tl 

SN74197 



Silicon G 

SG555 


S8T23 

Raytheon 

RM8T23 



National 

DM8312 


N8292 

National 

DM74LS196 



Tl 

SE555 


S8T24 

Raytheon 

RM8T24 



Raytheon 

RC8230 



Tl 

SN74LS196 

\, 

SE556 

Motorola 

MC3556 


S8T54 

National 

DM5448 



Tl 

SN29312 


N8293 

' National 

DM74LS197 



Raytheon 

RM556 


S8T95 

National 

DM7095 


N8231 

Motorola 

MC7230 



Tl 

SN74LS197 



Silicon G 

SG556 


S8T96 

National 

DM7096 



Raytheon 

RC8231 


N8415 

National 

DM1800 



Tl 

SE556 


S8T97 

National 

DM7097 


N8232 

Motorola 

MC7230 


N8455 

Motorola 

MC7440 


SE565 

National 

LM565 


-S8T98 

National 

DM7098 



Raytheon 

RC8232 



National 

DM7440 


SE566 

National 

LM566 


S82LS29 

Tl 

SN54S287 

861 

N8233 

Motorola 

MC8233 



Tl 

SN7440 


SE567 

National 

LM567 


S82S06 

Raytheon 

RM5340 



Raytheon 

RC8233 


N8470 

in 

in7410 


SE592 

Motorola^ 

MCI 733 



Tl 

SN54S201 


N8234 

Motorola 

MC8234 



Motorola 

MC7410 


SN75107 

AMD 

SN75107 


S82S07 

Raytheon 

RM5330 



Raytheon 

RC8234 



National 

DM7410 



Netionai 

DS75107 

475 


Tl 

SN54S301 


N8241 

Hitachi 

HD2526 



Tl 

SN7410 



Raytheon 

RC75107 


S82S115 

Intel 

M3624 



Motorola 

MC7241 


N8471 

ITT 

in7412 



Tl 

SN75107 


8828123 

Harris 

HM7603 

682 



MC7242 



Motorola 

MC7412 


SN75108 

AMD 

SN75108 



MMI 

5331 



National 

DM74LS386 



National 

DM74LS12 



National 

DS7S108 

475 


National 

DM7578 

702 


Raytheon 

RC8241 



Tl 

SN7412 



Raytheon 

RC75108 



Tl 

SN54S288 


N8242 

Motorola 

MC7242 


N8480 

ITT 

in7400 



Tl 

SN75108 


8828126 

Harris 

HM7610 

682 


Raytheon 

RC8242 



National 

DM7400 


SN7520 

National 

DS7520 




HPROM1024A 


Tl 

SN74LS266 



Tl 

SN7400 



Silicon G 

SG7520 



MMI 

5300 


N8250 

Motorola 

MC7250 


N8481 

in 

in7403 



Tl 

SN7520 



National 

DM54S387 

708 



MC7251 



Motorola 

MC7403 


SN7521 

National 

DS7521 



Tl 

SN54S387 

861 


Raytheon 

RC8250 



National 

DM7403 



Silicon G 

SG7521 


8828129 

Harris 

HM7611 

682 

N8251 

Hitachi 

HD2536 



Tl 

SN7403 



Tl 

SN7521 




'HPROM1024 



Motorola 

MC7250 


N8490 

in 

in7404 


SN7522 

National 

DS7522 



National 

DM54S287 

708 



MC7251 



Motorola 

MC7404 



Silicon G 

SG7522 



Tl 

SN54S287 

861 


Raytheon 

RC8251 



National 

DM7404 



Tl 

SN7522 


8828130 

Harris 

HM7620 

682 

N8252 

Motorola 

MC7250 



Tl 

SN7404 


SN7523 

National 

DS7523 



MMI 

5305 



♦ Discontinued 


Bold face device numbers indicate manufacturers' dg(ta is provided in the IG Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufecturer 

Replacement 

iC Master 

Manufacturer 

1 Replacement 

iC Master 

Manufecturer 

1 Replacement 

1C Master I 

Manufacturer 

1 Replacement 

IC Master 

Device 

Source 

Device 

Page 

Device 

1 Source 

Device Page 

Device 

I Source 

Device' 

Page 

Device 

1 Source 

Device 

Page 

Signetics (cont'd) 

$8270 

Fairchild 

Raytheon 

93178 

RM8270 

10137 

10139 

Motorola 

Tl 

MC10137 

$N10139 


2536 


AY3-1014 

AY3-1015 







Tl 

$N54178 

10140 

Tl 

$N10140 




AY5-1013 


S82S131 

Harria 

HM7621 

682 

$8271 

Fairchild 

93179 

10141 

Motorola 

MCM10141 



Tl 

TM$6011 



MMI 

5306 



Raytheon 

RM8271 

*10144 

Fairchild 

FI 04 10 


♦2548 

Nortec 

6003 



National 

DM54$571 

710 


Tl 

$N54179 


Tl 

SN10144 


♦2554 

SGS 

Ml 30 


S82S136 

Harris 

HM7642 

682 

$8277 

Fairchild 

9328 

10145 

Motorola 

MCM10145 


2600 

EA 

4600 



MMI 

5352 



Raytheon 

RM8277 


Tl 

$N10145 


♦2602 

Intersil 

IM7752 



National 

DM54$572 

702 

$8280 

Fairchild 

93176 

10148 

Tl 

$N10148 



Mostek 

MK4102 




DM54$572 

712 


Raytheon 

RM8280 

♦10149 

Motorola 

MCM10149 



Tl 

TM$4033 


S82S137 

Harris 

HM7643 

682 


Tl 

$N54176 

10160 

Motorola 

MC10160 




TM$4035 



MMI 

5353 


$8281 

Fairchild 

93177 

10161 , 

Motorola 

MC10161 


2604 

RCA 

MW4060 


$828140 

National 

DM77$295 

714 


Raytheon 

RM8281 

10162 

Motorola 

MC10162 


2607 

EA 

EA2308A 


S82$141 

National 

DM77$296 

714 


Tl 

$N54177 

10164 

Motorola 

MC10164 



Synertek 

$Y2308A 


S82S16 

National 

DM54$200 

704 

$8288 

National 

DM7288 

10171 

Motorola 

MC10171 


2608 

AMI 

86830 

659 


Tl^ 

$N54$201 


$8290 

Fairchild ' 

93196 

10172 

Motorola 

MC10172 




86830 

889 

S82S17 

National 

DM54$206 

751 


Raytheon 

RM8290 

10173 

Motorola 

MC10173 




86830 

925 


Tl 

$N54$301 



Tl 

$N54196 

10174 

Motorola 

MC10174 



Motorola 

MCM6830 


S82S180 

National 

DM75$229 


$8291 

Fairchild 

93197 

10175 

Motorola 

MC10175 


2609 

Motorola 

MCM6570 


S82S181 

National 

DM75$228 



Raytheon 

RM8291 

10176 

Motorola 

MC10176 



Nitron 

NC6570 


S82S226 

Tl 

$N54187 



Tl 

$N54197 

10181 

Motorola 

MC10181 


2616 

Intel 

2316B 


S82S229 

Tl 

$N54S287 

861 

$8292 

National 

DM54L$196 

10210 

Motorola 

MC10210 


2617 

AMD 

9216 


$82823 

Harria 

HM7602 

682 


Tl 

SN54L$196 

10211 

Motorola 

MC10211 


2650 

Intersil 

2650 



MMI 

5330 


$8293 

National 

DM54L$197 

10212 

Motorola 

MC10212 


2660 

Mostek 

4096 



Tl 

$NS4$188 

860 


Tl 

$N54L$197 

1103 

AMI 

S1 103 

634 

2670 

National 

MM5270 

783 

S82S230 

Tl 

$N54$270 


$8455 

National 

DM5440 


Tl 

TM$1103 


2675 

Tl 

4050 


S82S231 

Tl 

$N54$370 



Tl 

$N5440 

11031 

Motorola 

MCI 01 31 


3207 

Fairchild 

9607 


S82$25 

Tl 

$N54S289 


$8470 

National 

DM5410 

21F02 

Intel 

2 102 A 



ITT 

ITT75361 




$N54$3p1 



Tl 

$N5410 

21L02 

AMD 

91L02 


54H00 

Fairchild 

54H00 


S82S26 

AMD 

82826 


$8471 

National 

DM54L$12 

2101 

Intel- 

2101 




9H00 



Tl 

$N54S387 

861 


Tl 

SN5412 

2102 

AMD 

2102 



Tl 

$N54H00 


S82S30 

Fairchild 

93812 


$8480 

National 

DM5400 


Mostek 

MK4102 


54LS00 

Raythaon 

54LS00 

210 

S82S41 

National 

DM54L^386 



Tl 

$N5400 


National 

MM2102 

759 

54LS01 

Raythaon 

54LS01 

212 

S82S62 

Fairchild 

93862 


$8481 

National 

DM5403 

2111 

Intel 

2111 


54LS02 

Raytheon 

54LS02 

214 

S82S80 

National 

DM54L$196 



Tl 

SN5403 

2112 

Intel 

2112 


54LS03 

Raythaon 

54LS03 

212 

S82S81 

National 

DM54L$197 


$8490 

National 

DM5404 

2115 

intal 

2115 

683 

54LS04 

Raythaon 

54LS04 

210 

S82S90 

National 

DM54L$196 



Tl 

$N5404 

2125 

Intel 

2125 

683 

54LS05 

Raythaon 

54LS05 

212 

S82S91 

National 

DM54LS197 


$880^ 

National 

DM5460 

2352 

SGS 

M142 


54LS10 

Raythaon 

54LS10 

210 

S8200 

Raytheon 

RM8200 



Tl 

SN5460 

2400 

AMI 

$8773 


54U109 

Raythaon 

S4L8109 

251 

S8201 

Raytheon 

RM8201 


$8808 

National 

DM5436 

2441 

AMI 

$8773 


54LS112 

Raythaon 

54LS112 

232 

S8202 

Raytheon 

RM8202 



Tl 

$N5430 

2451 

AMI 

$8773 


54LS113 

RaytiMon 

54LS113 

232 

S8203 

Raytheon 

RM8203 


$8815 

|ilatiohal 

DM5425 

2461 

AMI 

$8773 


54LS114 

Raythaon 

54LS114 

237 

S8207 

Tl 

$N54S301 



Tl 

$N5425 

2462 

AMI 

$8773 


54LS12 

Raytheon 

54LS12 

212 

S82147 

National 

DM54147 


$8828 

National 

DM5474 

♦25L01 

Intersil 

IM7512 


54LS136 

Raythaon 

54LS136 

253 

S82148 

National 

DM54148 



Tl 

$N5474 


Mostek 

MK4007 

' 

5418138 

Raythaor* 

54LS138 

254 

S8223 

Harris 

HPROM8256 


$8840 

National 

DM5451 

♦2501 

AMI 

S4006 

634 

54L8139 

Raythaon 

54LS139 

254 


Intersil 

IM5600 



Tl 

$N5450 


Intersil 

IM7501 


54LS151 

Raythaon 

54LS151 ^ 

256 



IM5600 


$8848 

National 

DM54L$54 

2502 

$6$ 

M141 


54LS153 

Raythaon 

54LS153 

258 


MMI 

5330 



Tl 

$N54H53 


Synertek 

$Y1402, 


54LS1S8 

RaytiMon 

54LS158 

262 


National 

DM7577 

702 

$8859 

National 

DM5440 

2503 

AMI 

$2503A 


54LS160 

Raythaon 

54LS16Q 

264 


Tl 

$N54$188 

860 

$8875 

National 

DM5427 


$6$ 

M136 


54LS161 

Raythaon 

54LS161 

264 

$8224 

National 

DM5488 

702 


Tl 

$N5427 


Synertek 

$Y1403 


54LS162 

Raythaon 

54LS162 

264 


Tl 

$N5488A 


$8881 

National 

DM5401 

2504 

SGS 

M140 


54LS163 

Raythaon 

54LS163 

264 

S8225 

Fairchild 

93403 



Tl 

$N5401 


Synertek 

$Y1404 


54LS174 

Raythaon 

54LS174 

275 


Tl . 

$N54$289 


$8890 

National 

DM5404 

2505 

AMD 

AM2505 


54LS175 

Raythaon 

54LS17S 

275 

S8230 

Fairchild 

9312 



Tl 

$N5404 


AMI 

S505A 


54LS181 

Raythaon 

54LS181 

277 


National 

DM9,312 


$8891 

National 

DM5405 

2512 

AMD 

AM2806 


54LS190 

Raythaon 

54LS190 

283 


Raytheon 

RM8230 



Tl 

SN5405 


AMI 

$2512A 


54LS191 

Raythaon 

54LS191 

283 


Tl 

$N39312 


ULN2111 

Motorola 

MC1357 


Irttersil 

IM7712 


54LS192 

Raytheon 

54LS192 

291 

S8231 

Fairchild 

9313 



Sprague 

ULN-2111 


Nortec 

2512 


54LS193 

Raythaon 

54L'8193 

291 


Raytheon 

RM8231 


10101 

Motorola 

MC10101 

2513 

Gl 

R03-2513 

ii 

54LS194A 

Raythaon V 

54LS194A 

299 

$8241 

National 

DM54L$386 


10102 

Motorola 

MC10102 

2517 

AMD 

1507 


54LS195A 

Raythaon 

54LS195A 

302 


Raytheon 

RM8241 


10105 

Motorola 

MC10105 

2518 

Tl 

TM$3122 


54LS196 

Raythaon 

54L8196 

305 

$8242 

Fairchild ' 

9386 . 


10106 

Motorola 

MC10106 

2521 

AMD 

AM2521 


54LS197 

Raytheon 

54LS197 

305 


Raytheon 

RM8242 


10107 

Motorola 

MC10107 


AMI 

$2181 


54LS20 

Raythaon 

S4LS20 

210 


Tl 

SN54L$266 


10109 

Motorola 

MC10109 


Tl 

TM$3128 


54L8251 

Raythaon 

54L8251 

309 

$8250 

Raytheon 

RM8250 


10110 

Motorola 

MC10110 

2522 

AMI 

$2181 


54LS253 

Raytheon 

54LS263 

312 

$8251 

Raytheon 

RM8251 


10111 

Motorola 

MC10111 


Tl 

TMS3129 


54LS257 

Raythaon 

54LS257 

315 

$8252 

Fairchild 

9301 


10115 

Motorola 

MCf0115 

2524 

AMD 

AM2807 


54LS26 

Raythaon 

54LS26 

222 


National 

DM9301 


10116 

Motorola 

MCldl16 


AMI 

$1685 


54LS28 

Raythaon 

54LS28 

223 


Raytheon 

RM8252 


10117 

Motorola 

MC10117 

2525 

AMD 

AM2808 


54L$283 

Raytheon 

54L$283 



Tl 

$N39301 


10118 

Motorola 

MC10118 


Intersil 

IM7722 


54LS295A 

Raythaon 

54LS295A 

321 

$8260 

Raytheon 

RM8260 


10119 

Motorola 

MCI6II9 

2526 

AMI 

$6564 

634 

54L833 

Raythaon 

54L833 

226 

$8261 

Raytheon 

RM8261 


10121 

Motorola 

MC10121 

2527 

Synertek 

$Y2527 


54LS37 

Raythaon 

54LS37 

223 

$8262 

Raytheon, 

RM8262 


10124 

Motorola 

MG10124 

2532 

AMI 

$2181 


54LS38 

Raythaon 

54LS38 

226 

88263 

Raytheon 

RM8263 


10125 

Motorola 

MCI 01 25 


Intersil 

IM7780 


54LS40 

Raythaon 

54LI540 

223 

$8264 

Raytheon 

RM8264 


10130 

Motorola 

MC10130 


Mostek 

MK1007 ' 


54LS54 

Raythaon 

54LS54 

230 

$8266 

Raytheon 

RM8266 


10132 

Motorola 

MC10132 


Tl 

TM$3120 


54LS55 

Raythaon 

54LS5S 

230 

$8267 

! Raytheon 

RM8267 . 


10133 

Motorola 

MC10133 

2533 

AMD 

AM2833 


54LS73 

Raythaon 

54LS73 

232 

$8268 

Tl 

$N5480 


10134 

Motorola 

MC10134 


Synertek 

$Y2533 


54L$75 

Raytheon 

54L$75 


$8269 

National 

DM7200 


10136 

Motorola 

MC10136 


Tl 

TM$3133 


54L876 

Raytham 

54L876 

232 


♦ Discontinued 
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1C MASTER 


Manufacturer 

I Replacement 

1C Master 

Manufacturer 

1 Replacement 

1C Master 

Manufacturer 

1 Replacement 

1C Master 

Manufacturer 

Replacement 

1C Master 

Device 

1 Source 

Device 

Page 

Device 

1 Source 

Device 

Page 

Device 

1 Source 

Device Page 

Device 

Source 

Device Page 

Signetics (cont'd) 

74LS2i 

Raytheon 

74LS21 

215 

74156 

Raytheon 

74156 

7496 

Tl 

SN7496 

74LS22 

Raytheon 

74LS22 

212 

74157 . 

Raytheon 

74157 

7520 

ITT 

in7520 





74LS221 

Raytheon 

74LS221 


74158 

Raytheon 

74158 


Motorola 

MC7520 

54LS78 

Raytheon 

54LS78 

237 

74LS251 

Raytheon 

74LS251 

309 

♦74159 

Raytheon 

74159 


National 

DS7520 

54LS83 

Raytheon 

54LS83A 

239 

74LS253 

Raytheon 

74LS253 

312 

74160 

Raytheon 

74160 


Silicon G 

SG7520 

54LS86 

Raytheon 

54LS86 

242 

74LS257 

Raytheon 

74LS257 

315 

74161 

Raytheon 

74161 

7521 

in 

in7521 

54LS95B 

Raytheon 

54LS95B 


74LS26 

Raytheon 

74LS26 

222 

74162 

Raytheon 

74162 


Motorola 

MC7521 

54S00 

Fairchild 

54S00 


74LS266 

Raytheon 

74LS266 

253 

74163 

Raytheon 

74163 


National 

DS7521 



9S00 


74LS27 

Raytheon 

74LS27 

214 

74164 

Raytheon 

74164 


Silicon G 

SG7521 


Tl 

SN54S00 


74LS28 

Raytheon 

74LS28 

223 

74165 

Raytheon 

74165 

7522 

ITT 

in7522 

5400 

Fairchild 

5400 


74LS295A 

Raytheon 

74L$295A 

321 

74166 

Raytheon 

74166 


Motorola 

MC7522 



9N00 


74LS30 

Raytheon 

74LS30 

210 

74170 

Raytheon 

74170 


National 

DS7522 


TIi 

SN5400 


74LS32 

Raytheon 

74LS32 

225 

74174 

Raytheon 

74174 


Silicon G 

SG7522 

72S180 

National 

DM85S229 


74LS33 

Raytheon 

74LS33 

226 

74175 

Raytheon 

74175 

7523 

ITT 

in7523 

72S52 

National ' 

DM8301 


74LS37 

Raytheon 

74LS37 

223 

74181 

Raytheon 

74 181 


Motorola 

MC7523 

7293 

National 

DM74LS197 


74LS38 

Raytheon 

74LS38 

226 

74182 

Raytheon 

74182 


National 

bS7523 

74H00 

Fairchild 

74HOO 


74LS386 

Raytheon 

74LS386 

242 

74190 

Raytheon 

74190 


Silicon G 

SG7523 



9H00 


74LS40 

Raytheon 

74LS40 

223 

74191 

Raytheon 

m9i 

7524 

in 

in7524 


Raytheon 

74H00 


74LS42 

Raytheon 

74LS42 

227 

74192 

Raytheon 

74192 


Motorola 

MC7524 


Tl 

SN74HOO 


74LS51 

Raytheon 

74LS51 

230 

74193 

Raytheon 

74193 


National 

DS7524 

74H0t 

Raytheon 

74H01 


74LS54 

Raytheon 

74LS54 

230 

74194 

Raytheon 

74194 


Silicon G 

SG7524 


Tl 

SN74H01 


74LS55 

Raytheon 

74LS55 

230 

74195 

Raytheon 

74195 

7525 

in 

in7525 

74H04 

Raytheon 

74H04 


74LS670 

Raytheon 

74LS670 


74198 

Raytheon 

74198 


Motorola 

MC7525 


Tl 

SN74H04 


74LS73 

Raytheon 

74LS73 

232 

74199 

Raytheon 

74199 


National 

DS7525 

74H05 

Raytheon 

74H05 


74LS74 

Raytheon 

74LS74 

235 

7420 

Hitachi 

HD2504 


Silicon G 

SG7525 


Tl 

SN74H05 


74LS75 

Raytheon 

74LS75 



Tl 

SN7420 

7550 

Hitachi 

HD2506 

74H10 

Raytheon 

74H10 


74LS76 

Raytheon 

74LS76 

232 

7421 

Raytheon 

7421 

8T32 

SMS 

SMS360 


Tl 

SN74H10 


74LS78 

Raytheon 

74i.S78 

237 

♦7422 

Raytheon 

7422 

8T33 

SMS 

SMS361 

74H11- 

Raytheon 

74H11 


74LS83 

Raytheon 

74LS83 


♦74283 

Raytheon 

74283 

8T35 

SMS 

SMS363 


Tl 

SN74H11 


74LS85 

Raytheon 

74LS85 

241 

7430 

Hitachi 

HD2508 

8T36 

SMS 

SMS362 

74H20 

Raytheon 

74H20 


74LS86 

Raytheon 

74LS86 

242 


Tl 

SN7430 

8X300 

SMS 

SMS300 


Tl 

SN74H20 


74LS90 

Raytheon 

74LS90 

243 

7440 

Hitachi 

H02501 

93410 

Fairchild 

93410 

74H22 

Raytheon . 

74H22 


74LS92 

Raytheon 

74LS92 

243 


Tl 

SN7440 


Tl 

SN54S301 


Tl 

SN74H22 


74LS93 

Raytheon 

74LS93 

243 

♦7441 

Hitachi 

HD2518 



SN74S301 

74H40 

Raytheon 

Tl 

Raytheon 

Raytheon 

74H40 


74LS95B 

Raytheon 

Fairchild 

74LS95B 



Tl 

SN74141 

7442 

7443 




74H74 

74LS00 

SN74H40 

74H74 

74LS00 

210 

74S00 

74S00 

9S00 


7442 

7443 

Raytheon 

Raytheon 

Silicon General 


Tl 

SN74S00 


7444 

Raytheon 

7444 




74LS01 

Raytheon 

74LS01 

212 

74S200 

National 

DM74S200 

704 

7445 . 

Raytheon 

7445 

SG101 

AMD 

LM101 

74LS02 

Raytheon 

74LS02 

214 

74S201 

MMI 

6531 


7451 

Hitachi 

HD2505 


Intersil 

LM101 

74LS03 

Raytheon 

74LS03 

212 


Tl 

SN74S201 



Tl ' 

SN7451 


Motorola 

MLMIOI 

74LS04 

Raytheon 

74LS04 

210 

7400 

Fairchild 

7400 


7453 

Hitachi 

HD2512 


National 

LM101 

74LS05 

Raytheon 

74LS05 

212 



9N00 



Tl 

SN7453 


RCA 

CA101 

74LS08 

Raytheon 

74LS08 

215 


Hitachi 

HD2503 


7454 

Hitachi 

HD2514 



CA748 

74LS09 

Raytheon 

74LS09 

217 


Raytheon 

7400 



Tl 

SN7454 


Signetics 

LM101 

74LS10 

Raytheon 

74LS10 

210 


Tl 

SN7400 


7460 

Hitachi 

HD2502 


Teledyne S 

LM101 

74LS107 

Raytheon 

74LS107 

232 

7401 

Hitachi 

HD2509 



Tl 

SN7460 


Tl 

LM101 

74LS109 

Raytheon 

74LS109 

251 


Raytheon 

7401 


7470 

Hitachi 

HD2539 

SGI 04 

Motorola 

MLM104 

74LS11 

Raytheon 

74LS11 

215 


Tl 

SN7401 



Tl 

SN7470 


Tl 

LM104 

74LS112 

Raytheon 

74LS112 

232 

7402 

Hitachi 

HD2511 


7472 

Hitachi 

HD2529 

SGI 05 

AMD 

LM105 

74LS113 

Raytheon 

74LS113 

232 


Tl 

SN7402 



Tl 

SN7472 


Intersil 

LM105 

74LS114 

Raytheon 

74LS114 

237 

7403 

Hitachi 

HD2528 


7473 

Hitachi 

HD2515 


Motorola 

MLM105 

74LS12 

Raytheon 

74LS12 

212 


Raytheon 

7403 



Tl 

SN7473 


National 

LM105 

741S136 

Raytheon 

74LS136 

253 


Tl 

SN7403 


7474 

Hitachi 

HD2510 


Raytheon 

LM105 

74LS138 

Raytheon 

74LS138 

254 

7404 

Hitachi 

HD2522 



Raytheon 

7474 


Teledyne S 

LM105 

74LS139 

Raytheon 

74LS139 

254 


Raytheon 

7404 



Tl 

SN7474 


Tl 

LM105 

741S14 

Raytheon 

74LS14 

218 


Tl 

SN7404 


7475 

Hitachi 

HD251 7 

SGI 07 

AMD 

LM107 

74LS15 

Raytheon 

74LS15 

217 

7405 

Hitachi 

HD2523 



Tl 

SN7475 


Intersil 

LM107 

74LS151 

Raytheon 

74LS151 

256 


Raytheon 

7405 


7476 

Hitachi 

HD2516 


Motorola 

MLM107 

74LS152 

Raytheon 

74LS152 

256 


Tl 

SN7405 



Tl 

SN7476 


National 

LM107 

74LS153 

Raytheon 

74LS153 

258 

7408 

Hitachi 

HD2550 


♦7481 

Raytheon 

7481 


Raytheon 

LM107 

74LS157 

Raytheon 

74LS157 

262 


Raytheon 

7408 


7483 

Raytheon 

7483 


RCA 

CA107 

74LS158 

Raytheon 

74LS158 

262 


Tl 

SN7408 


7486 

Raytheon 

7486 


Signetics. 

LM107 

74LS160 

Raytheon 

74LS160 

264 

7409 

Raytheon 

7409 


7488 

Tl 

SN7488A 


Tl 

LM107 

74LS161 

Raytheon 

74LS161 

264 

7410 

Hitachi 

HD2507 


7489 

Hitachi 

HD2502 

SGI 08 

AMD 

LM108 

74LS162 

Raytheon 

74LS182 

264 


Raytheon 

7410 



Intersil 

IM5501 


Intersil 

LM108 

74LS163 

Raytheon 

74LS163 

264 


Tl 

SN7410 



Raytheon 

7489 


Motorola 

MLM108 

74LS164 

Raytheon 

74LS164 

271 

74107 

Hitachi 

HD2530 



Tl 

SN7489 


National 

LM108 

74LS170 

Raytheon 

74LS170 



Tl 

SN74107 


7490 

Hitachi 

HD2519 


Raytheon 

LM108 

74LS174 

Raytheon 

74LS174 

275 

7411 

Raytheon 

7411 



Tl 

SN7490A 


RCA 

CA108 

74LS175 

Raytheon 

74LS175 

275 

♦7412 

Raytheon 

7412 


7491 

Hitachi 

HD2524 


Signetics 

LM108 

74LS181 

Raytheon 

74LS181 

277 

74123 

Raytheon 

74123 



Tl 

SN7491A 

SG109 

Motorola 

MLM109 

74LS190 

Raytheon 

74LS190 

283 

♦74136 

Raytheon 

74136 


7492 

Hitachi 

HD2521 


National 

LM109 

74LS191 

Raytheon 

74LS191 

283 

74145 

Raytheon 

74145 



Tl 

SN7492A 


Raytheon 

LM109 

74LS192 

Raytheon 

74LS192 

291 

♦7415 

Raytheon 

7415 


7493 

Hitachi 

HD2520 


Tl 

LM109 

74LS193 

Raytheon 

74LS193 

291 

74150 

Raytheon 

74150 



Tl 

SN7493A 

SG1 10 

AMD 

LM110 

74LS194A 

Raytheon 

74LS194A 

299 

74151 

Raytheon 

74151 


7494 

Hitachi 

HD2533 


Intersil 

LM110 

74LS195A 

Raytheon 

74LS195A 

302 

74152 

Raytheon 

74152 



Tl 

SN7494 


Motorola 

MLM110 

74LS196 

Raytheon 

74LS196 

305 

74153 

Raytheon 

74153 


7495 

Hitachi 

HD2534 


National 

LM110 

74LS197 

Raytheon 

74LS197 

305 

74154 

Raytheon 

74154 



Tl 

SN7495A 

SG1 11 

AMD 

LM111 

74LS20 

Raytheon 

74LS20 

210 

74155 

Raytheon 

74155 


7496 

Hitachi 

HD2546 


Intersil 

LM111 


♦ Discontinued 
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ALTERNATE SOURCE DIRECTORY 


Manufecturer 

1 Replacement 


IC Master 

Manufacturer 

1 Replacement 


IC Master 

Manufacturer 

1 Replacement 

IC Mastef 

Manufacturer 

1 Replacement 

IC Master 

Device 

1 Source 

Device 

Page 

Device 

1 Source 

Device 

Page 

Device 

1 Source 

Device Page 

Device 

1 Source 

Device 

Page 

Silicon Gsnerai (cont'd) 

SG211 

\ 

Intersil 

Motorola 

LM211 

MLM211 


SG711 

National 

Raytheon 

LM711 

RC711 

DG129 

Intersil 

National 

DG129 

AH0129 







National 

LM211 




RM711 

DG133 

Intersil 

DG133 


S6111 

Motorola 

MLM111 



Raytheon 

LM211 



Signetics 

mA711 


National 

AH0133 



National 

LM111 



RCA 

CA211 



Teledyne S 

711 

DG134 

Intersil 

DG134 



Raytheon 

LM111 



Teledyne S 

LM211 



Tl 

mA711 


National 

AH0134 



RCA 

CA111 



Tl 

LM211 


SG723 

AMD 

723 

DG139 

Intersil 

06139 



Teledyne S 

LM111 


SG2501 

Motorola 

MCI 468 



Intersil 

723 


National 

AH0139 



Tl 

LM111 


SG301 

AMD ^ 

LM301 



Motorola 

MCI 723 

DG140 

Intersil 

06140 


SGI 39 

Motorola 

MLM139 



Motorola 

MLM301 



National 

LM723 


National 

AH0140 


SGI 456 

Motorola 

MCI 456 



National 

LM301 

\ 


Raytheon 

RC723 

DG142 

Intersil 

06142 



Tl 

MC1456 



Raytheon 

LM301 



RM723 


National 

AH0142 


S6145S 

Harris 

HA-2655 

580 


RCA 

CA301 



RCA 

CA723 

DG143 

Intersil 

DG143 



Motorola 

MCI 458 



Signetics 

LM301 



Signetics 

#tA723 


National 

AH0143 



PMI 

SSS1458 



Teledyne S 

LM301 



Teledyne S 

723 

DG144 

Intersil 

DG144 



Raytheon 

RC1458 



Tl 

LM3t)1 



Tl 

mA723 


National 

AH0144 



RCA 

CA1458 




LM301 


SG733 

AMD 

733 

DG145 

Intersil 

'DG145 . 



Teledyne S 

1458 


SG304 

Motorola 

MLM304 



Motorola 

MCI 733 


National 

AH0145 



Tl 

MC1458 



Raytheon 

LM304 



Raytheon 

RC733 

DG146 

Intersil 

06146 


SG1488 

AMO 

MC1488 



Teledyne S 

LM304 




RM733 


National 

AH0146 



Exar 

XR1488 



Tl 

LM304 



Signetics 

mA733 

DG151 

Intersil 

DF151 



National 

OS1488 


SG3046 

Lithic Sys 

LA3046 



Tl 

mA733 


National 

AH0151 



Raytheon 

RC1488 


SG305 

AMD 

LM305 


SG74r 

AMD 

741 

DG153 

Intersil 

DG153 


SGI 489 

AMO 

MC1489 



Motorola 

MLM305 



Motorola 

MCI 741 

’ 

, National 

AH0153 



Exar 

XR1489 



National 

LM305 



National 

LM741 

DG154 

Intersil 

DG154 



National 

DS1489 



Raytheon 

LM305 



PMI 

SSS741^^ 


National 

AM0154 



Raytheon 

RC1489 



Teledyne S 

LM305 



Raytheon 

RC741 

DG163 

Intersil 

DG163 


SGI 495 

Motorola 

MCI 495 



Tl 

LM305 




RM741 


National 

AM0 163 


SGt496 

Lithic Sys 

LSI 496 


SG307 

AMO 

LM307 



RCA 

CA741 

DG164 

Intersil 

DG164 



Motorola 

MCI 496 



Motorola 

MLM307 



Signetics 

mA741 


National 

AM0 164 



Signetics 

MCI 496 



National 

LM307 



Teledyne S 

741 

DG180 

Intersil 

DG180 


SGI 556 

Motorola 

MCI 556 



Raytheon 

LM307 



Tl 

mA741 

DG181 

Intersil 

DG181 



Tl 

MCI 556 



RCA 

.CA307 


SG747 

AMD 

747 

06182 

Intersil 

DG182 


S61558 

Harris 

HA-2650 

581 


Signetics 

LM307 



Motorola 

MCI 747 


Tl 

TL182 

1 


Motorola 

MCI 558 



Tl 

LM307 



National 

LM747 

DG183 

Intersil 

DG183 



PMI 

SSS1558 


SG308 

AMD 

LM308 



PMI 

SSS747 

06184 

Intersil 

06184 



Raytheon 

RM1558 



Motorola 

MLM308 



Raytheon 

RC747 

06185 

Intersil, 

DG185 



RCA 

CA1558 



National 

LM308 




RM747 


Tl 

TL185 



Teledyne S 

1558 



Raytheon 

LM308 



RCA 

dA747 

OG186 

Intersil 

06 186 



Tl 

MCI 558 



RCA 

CA308 

\ 


Teledyne S 

747 

DG187 

Intersil 

06187 


SGI 596 

Lithic Sys 

LSI 595 


SG3086 

Motorola 

MC3386 



Tl 

mA747 

06188 

Intersil 

061 88 



Motorola 

MCI 595 


SG309 

Motorola 

MLM309 


SG748 

AMO 

748 


Tl 

TL188 


SGI 596 

Lithic Sys 

LSI 596 



National 

LM309 



Motorola 

MCI 748 

DG189 

Intersil 

06189 



Motorola 

MCI 596 



Raytheon 

LM309 



Raytheon 

RC748 

06190 

Intersil 

06190 



Signetics 

MCI 496 



Tl 

LM309 




RM748 

DG191 

Intersil 

06191 


SG1741S 

Motorola 

SGI 741 S 


SG310 

Motorola 

MLM310 



RCA 

CA748 


Tl 

TL191 


SG201 

AMO 

LM201 



National 

LM310 



Signetics 

mA748 

DG200 

AD 

AD7513 

430 


Intersil 

LM201 


SG311 

AMD 

LM311 



Teledyne S 

748 

D6506 

AD 

AD7568 

431 


Motorola 

MLM201 



Motorola 

MLM311 



Tl 

mA748 


Harris 

HI506 

432 


National 

LM201 



National 

LM311 


S67520 

National 

DS7520 


Intersit 

IH5060 



RCA 

CA201 



Raytheon 

LM311 



Signetics 

7520 

DG507 

AD 

AD7507 

431 


Signetics 

LM201 



RCA 

CA311 



Tl 

SN7520 


DOC 

1507 



Tl 

LM201 



Teledyne S 

LM311 


SG7621 

National 

DS7521 

DG509 

Harris 

HI509A 

432 

SG204 

Motorola 

MLM204 



Tl 

LM311 



Signetics 

7521 

LD110 

Intersil 

LD110 


SG205 

AMO 

LM205 


SG339 

Motorola 

MLM339 



Tl ‘ 

SN7521 

LD111 

Intersil 

L0111 



Intersil 

LM205 



RCA 

CA339 


S67522 

Motorola 

MC7522 

LD114 

Intersil 

LD114 



Motorola 

MLM205 


SG3501 

Motorola 

MCI 468 



National 

DS7522 

LM101 

Motorola 

MLM101 



National 

LM205 


SG3821 

Lithic Sys 

LA3045 



Signetics 

7522 


RCA 

CA101 



Raytheon 

LM205 


SG3822 

Lithic Sys 

LA3026 



Tl 

SN7522; 


Teledyne S 

LM101 


SG207 

Teledyne S 
AMO 

LM205 

LM207 


SG3886 

SG555 

Lithic Sys 
Lithic Sys 

U3.086 

LS555 


SG7523 

Motorola 

National 

MC7523 

DS7523 


Tl 

LM101 










Intersil 

Motorola 

LM207 

MLM207 



Motorola 

Raytheon 

MC1455 

RC555 


. S67524 

Signetics 

Tl 

7523 

SN7523 

SMC Microsystems Corp. 



National 

LM207 




RM555 


Motorola 

MC75^4 






Raytheon 

LM207 



RCA 

CA555 



National 

DS7524 

COM2017 

AMi 

S1883 

400 


RCA 

a207 



Tl 

NE555 



Signetics 

SN7524 



81883 

401 


Tl 

LM207 




SE555 


SG7525 

Motorola 

MC7525 


Western 

TR1602 


SG208 

AMO 

LM208 


$G709 

Motorola 

MCI 709 



National 

DS7525 

COM2502 

Gl 

AY3-1014 



Intersil 

LM208 



National 

LM709 



Signetics 

7525 



AY3-1015 



Motorola 

MLM208 



Raytheon 

RM709 



Tl 

SN7525 . 


Western 

TR1602 



National 

LM208 



Signetics 

mA709 


^S67528 

Motorola 

MC7528 

C0M2505 

Gl 

AY5-1013 



Raytheon 

LM208 



Teledyne S 

709 



Tl 

SN7528 

COM5016 

Western 

BR1941 



RCA 

CA208 



Tl 

mA709 


SG7529 

'Motorola 

MC7529 

KR3275 

Gl 

AY5-2376 


SG209 

Motorola 

KIskflAAol 

MLM209 

LM209 


SG710 

Motorola 

National 

MC1710 

LM710 


SN7524 

Tl 

Tl 

SN7529 

SN7524 

KR3600 

61 . 

.AY5-3600 



iiiouuliot 

Tl 




A 1!^ 




SG209 

Raytheon 

RC710 




SG210 







aoiia aiaie ocieniiiic 


AMO 

LM210 




RM710 


Silifioniy 







Intersil 

LM210 



Signetics 

mA710 





- 

Harris 

H04000 



Motorola 

MLM210 



Teledyne S 

710 





SCL4000 



National 

LM210 



Tl 

MA719/ 


DG126 

Intersil 

DG126 


Mitel 

SIL4000 


SG211 

AMO 

LM211 


SG71T 

Motorola 

MCI 711 



National 

AH0126 


Motorola 

MCI 4000 

• ( 


♦ Discontinued \ 

The manufacturers report their devices can be used as direct replacements. Performance details 
often differ, so compare the specifications considering your requirements. 
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1C MASTER 


Manufacturer 

Device 

Replacement 

Source 

iC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 

1 Source 

iCMaster 
Device Page 

Manufacturer 

Device 

1 Replacement 

1 Source 

iC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

iC Master 
Device Page 

Solid State Scientific (cont'd) 

SCL4021 

Mitel 

Motorola 

SIL4021 

MCI 4021 

SCL4051 

SCL4052 

RCA 

Harris 

CD4051 

HD4052 

CM4000 

RCA 

SSS 

CD4000 

SCL4000 





National 

CD4G21 


Mitel 

SIL4052 

CM4001 

Harris 

HD4001 

SCUOOO 

RCA 

CD4000 


RCA 

CD4021 


RCA 

CD4052 . 


Motorola 

MCI 4001 

SCL4001 

Harris 

HD4001 

SCL4022 

Harris 

HD4022 

SCL4053 

Harris 

HD4053 


National 

CD4001 


Mitel 

SIL4001 


Motorola 

MC14022 


Mitel 

SIL4053 


RCA 

CD4001 



StL4901 


National 

CD4022 


RCA 

C04053 


SSS 

SCL4001 


Motorola 

MCI 4001 


RCA 

CD4022 

SCL4060 

Mitel 

SIL4060 

CM4002 

Harris 

HD4002 


National 

CD4001 

SCL4023 

Harris 

HD4023 


RCA 

CD4060 


Motorola 

MCI 4002 


RCA 

CD4001 


Mitel 

SIL4023 

SCL4066 

Harris 

HD4066 


National 

CD4002 

SCL4002 

Harris 

HD4002 



SIL4923 


Mitel 

SIL4066 


RCA 

CD4002 


Motorola 

MCI 4002 


Motorola 

MCI 4023 


National 

CD4066 

CM4006 

Harris 

HD4006 


National 

CD400? 


National 

CD4023 


RCA 

CD4066 


Motorola 

MCI 4006 


RCA 

CD4002 


RCA 

CD4023 

SCL4068 ' 

Mitel 

SIL4068 


National 

CD40d6 

SCL4006 

Harris 

HD4006 

SCL4024 

Harris 

HD4024 



SIL4968 


RCA 

CD4006 


Motorola 

MCI 4006 


Mitel 

SIL4024 

SCL4069 

Mitel 

SIL4069 


SSS 

SCL4006 


National 

CD4006 


Motorola 

MCI 4024 


RCA 

CD4069 

CM4007 

Harris 

HD4007 


RCA 

CD4006 


National 

CD4024 

SCL4070 

Mitel 

SIL4070 


Motorola 

MCI 4007 

SCL4007 

Harris 

HD4007 


RCA 

CD4024 


RCA 

CD4070 


National 

CD4007 


Mitel 

SIL4007 

SCL4025 

Harris 

HD4025 

SCL4071 

Mitel 

SIL4071 


RCA 

CD4007 


Motorola 

MCI 4007 


Mitel , 

SI14025 


RCA 

CD4071 


SSS 

SCL4007 


National 

CD4007 



SIL4925 

SCL4072 

Mitel 

SIL4072 

CM4b08 

Harris 

HD4008 


RCA 

CD4007 


Motorola 

MCI 4025 


RCA 

CD4072 


Motorola 

MCI 4008 

SCL4008 

Harris 

HD4008 


National 

CD4025 

SCL4073 

Mitel 

SIL4073 


RCA 

CD4008 


RCA 

CD4008 


RCA 

CD4025 


RCA 

CD4073 


SSS 

SCL4008 

SCL4009 

Mitel 

SIL4009 

SCL4026 

RCA 

CD4026 

SCL4075 

Mitel 

SIL4075 

CM4009 

National 

CD4009 


National 

CD4009 

SCL4027 

Harris 

HD4027 


RCA 

CD4075 


RCA 

CD4009 


RCA 

CD4009 


Mitel 

S1L4027 

SCU076 

Mitel 

SIL4076 


SSS 

SCL4009 

SCL4010 

Mitel 

SIL4010 


Motorola 

MCI 402 7 


RCA 

CD4076 

CM4010 

National 

CD4010 


National 

CD4010 


National 

CD4027 

SCL4077 

Mitel 

SIL4077 


RCA 

CD4010 


RCA 

C04010 


RCA 

CD4027 

SCL4078 

Mitel 

SIL4078 


SSS 

SCL4010 

SCL401 1 

Harris 

HD401 1 

SCL4028 

Harris 

HD4028 



SIL4978 

CM4011 

Harris 

HD401 1 , 


Mitel 

SIL4011 


Mitel 

SIL4028 

SCL4081 

Harris 

HD4081 


Motorola 

MCI 40 11 



SIL4911 


National 

CD4028 


Mitel 

SIL4081 


National 

CD4011 


National 

CD4011 


RCA 

CD4028 


RCA 

CD4081 


SSS 

SCL401 1 


RCA 

CD4011 

SCL4029 

Harris 

HD4029 

SCL4082 

Mitel 

SIL4082 

CM4012 

Harris 

HD4012 

SCL4012 

Harris 

HD4012 


Mitel 

SIL4029 


RCA 

CD4082 


Motorola . 

MC14012 


Mitel 

SIL4012 


National 

CD4029 

SCL4402 

RCA 

CD4048 


National 

CD4012 



SIL4912 


RCA 

CD4029 

SCL4412 

RCA 

CD4068 


>BCA 

CD4012 


Motorola 

MCI 40 12 

SCL4030 

Harris 

HD4030 

SCL4445 

RCA 

CD4045 


SSS 

SCL4012 


National 

CD4012 


Mitel 

SIL4030 

SCL4449 

RCA 

CD4069 

CM4013 

Harris 

HD4013 


RCA 

CD4012 


National 

CD4030 

SCL4502 

Mitel 

SIL4502 


Motorola 

MC14013 

SCL4013 

Harris 

HD4013 


RCA 

CD4030 


RCA 

CD4502 


National 

CD4013 


Mitel 

SIL4013 



CD4070 

SCL4508 

Mitel 

SIL4508 


RCA 

CD4013 


Motorola 

MC14013 

SCL4033 

RCA 

CD4033 

SCL4510 

Harris 

HD14510 


SSS 

SCL4013 


National 

CD4013 

SCL4034 

RCA 

CD4034 


Mitel 

SIL4510 

CM4014 

Harris 

HD4014 


RCA 

CD4013 

SCL4035 

Harris 

HD4035 


National 

CD4510 


Motorola 

MC14014 

SCL4014 

Harris 

HD4014 


Mitel 

SIL4035 


RCA 

CD4510 


National 

CD4014 


Mitel 

SIL4014 


National 

CD4035 

SCL45ir 

Mitel 

SIL4511 


RCA 

CD4014 


Motorola 

MC14014 


RCA 

CD4035 


National 

CD4511 


SSS 

SCL4014 


National 

CD4014 

SCL4040 

Harris 

HD4040 


RCA 

CD4511 

CM4015 

Harris 

HD4015 


RCA 

CD4014 


Mitel 

SIL4040 ' 

SCL4512 

Mitel 

SIL4512 


Motorola 

MCI 401 5 

SCL4015 

Harris 

HD4015 


Motorola 

MCI 4040 

SCL4514 

Mitel 

SIL4514 


National 

C04015 


Mitel 

SIL4015 


National 

CD4040 


RCA 

CD4514 


RCA 

CD4015 


Motorola 

MC14015 


RCA 

CD4040 

SCL4515 

Mitel 

S1L4515. 


SSS 

SCL4015 


National 

CD4015 

SCL4041 

RCA 

CD4041 


RCA 

CD4515 

CM4016 

Motorola 

MC14016 


RCA 

CD4015 

SCL4042 

Harris 

HD4042 

SCL4516 

Harris 

HD14516 


National 

CD4016 

SCL4016 

Mitel 

SIL4016 


Mitel 

SIL4042 


Mitel 

SIL4516 


RCA 

CD4016 


Motorola 

MCI 40 16 


National 

C04042 


National 

CD4516 



CD4066 


National 

CD4016 


RCA 

CD4042 


RCA 

CD4516 


SSS 

SCL4016 


RCA 

CD4016 

SCL4043 

Harris 

HD4043 

SCL4518 

Harris 

HD14518 

CM4017 

Harris 

HD4017 



CD4066 


Mitel 

SIL4043 


Mitel 

SIL4518 1 


Motorola 

MCI 401 7 

SCL4017 

Harris 

HD4017 


National 

CD4043 


National 

CD4518 


National x 

CD4017 


Mitel 

SIL4017 


RCA 

CD4043 


RCA 

CD4518 


RCA 

CD4017 


Motorola 

MCI 401 7 

SCL4044 

Harris 

HD4044 / 

SCL4520 

Harris 

HD14520 


SSS 

SCL4017 


National 

CD4017 


Mitel 

SIL4043 


Mitel 

SIL4520 

CM4018 

Harris 

HD4018 


RCA 

CD4017 


National * 

CD4044 


National 

CD4520 


Mational 

CD4018 

SCL4018 

Harris 

HD4018 


RCA 

CD4044 


RCA 

CD4520 


RCA 

CD4018 


Mitel 

SIU018 

SCL4045 

RCA 

CD4045 

SCL4527 

RCA 

CD4527 


SSS 

SCL4018 


National 

CD4018 ! 

SCL4046 

Mitel 

SIL4046 

SCL4528 

Mitel 

SIU528 1 

CM4019 

Harris 

HD4019 


RCA 

0D4018 


RCA 

CD4046 


RCA 

CD4098 


Motorola 

MC14519 

SCL4019 

Harris 

HD4019 

SCL4049 

Harris 

HD4049 , 

SCL4555 

RCA 

CD4555 . 


National 

CD4019 ^ 


Mitel 

SIL4019 


Mitel 

SIL4049 

SCL4556 

RCA 

CD4556 


RCA 

CD4019 


National 

CD4019 


National 

CD4049 

SCL4585 

RCA 

CD4063 


SSS 

SCL4019 


RCA 

CD4019 


RCA 

CD4049 

♦SCL5437 , 

Mostek 

MK50040 ! 

CM4020 

Harris 

HD4020 

SCL4020 

Harris 

HD4020 

SCL4050 

Harris 

HD4650 





Motorola 

MCI 4020 

CD4020 

CD4020 

Mitel 

Motorola 

SIL4020 

MCI 4020 

Mitel 

National 

SIU050 

CD4050 

Solitron Devices 


National 

RCA 


National 

CD4020 


RCA 

CD4050 





SSS 

SCL4020 


RCA 

CD4020 

SCL4051 

Harris 

HD4051 

CM4000 

Harris 

HD4000 

CM4021 

Harris 

HD4021 

SCL4021 

Harris 

HD4021 


Mitel 

SIL4051 


Motorola 

MCI 4000 


Motorola 

MCI 4021 


♦ Discontinued 


Bold face device numbers indicate manufacturers' data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manu^urer 

Oevk» 

1 Replacement 
I Source 

1C Master 
Device Pa(^ 

Manufacturer 

Device 

1 Replacement 
1 Source 

1C Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

iC Master 
Device Page 

Manufacturer 

Device 

Replacement 

Source 

IC Master 
Device Page 

SoHtron Devices (cont'd) 

CM4045 

CM4046 

RCA 

RCA 

CD4045 

CD4046 

ULN-2114 . 

Fairchild 

RCA 

/iA746 

CA3072 

SW1908 

Motorola 

Tl 

MCI 908 

SN151908 




CM4047 

RCA 

CD4047 

ULN-2120 

Fairchild 

mA732 

SW'l910 

Motorola 

MC1910 

CM4021 

National 

CD4021 

CM4048 

RCA 

CD4048 

ULN.2124 

Fairchild 

mA780 


Tl 

SN151910 


RCA ” 

CD4021 

CM4049 

Harris 

HD4049 


RCA 

CA3070 

SW1912 

Motorola 

MC1912 


SSS 

SCL4021 


National 

CD4049 

ULN-2125 

RCA 

CAS 120 


Tl 

SN151912 

CM4022 

Harris 

HD4022 


RCA 

CD4049 

ULN-2126 

Fairchild 

nA739 

SW1914 

Motorola 

MC1914 


Motorola 

MCI 4022 


SSS 

SCL4049 


SGS 

TBA231 

♦SW301 

Motorola 

MC301 


National 

CP4022 

CM4050 

Harris 

HD4050 

ULN-2127 

Fairchild 

/iA781 

♦SW302 

Motorola 

MC302 


RCA 

CD4022 


National 

CD4050 


RCA 

CA3071 

♦SW303 - 

Motorola 

MC303 


SSS 

SCL4022 


RCA , 

CD4050 

ULN-2128 

Fairchild 

mA767 

♦SW304 

Motorola 

MC304 

CM4023 

Harris 

HD4Q23 


SSS 

SCL4050 

ULN.2129 

Motorola 

MCI 375 


Motorola 

MC305 


Motorola 

MCI 4023 

CM4051 

RCA 

CD4051 

♦ULN.2131 

Fairchild 

mA753 

Motorola 

MC306 


National 

CP4023 


SSS 

SGL4051 

ULN-2136 

Fairchild 

mA2136 

♦SW307 

Motorola 

MC307 


RCA 

CD4023 

CM4052 

RCA 

CD4052 


Motorola 

MCI 355 

♦SW308 

Motorola 

MC308 


SSS 

SLL4023 


SSS 

SLL400i 

ULN-zld/ 

Fairchild 

#tA720 

♦swduy 

Motorola 

Mt/ouy 

CM4024 

Harris 

HD4024 

CM4053 

RCA 

CD4053 

ULN-2165 

Fairchild 

#iA3665 

♦SW310 

Motorola 

MC310 


Motorola 

MC14024 


SSS 

SCL4053 


Motorola 

MCI 358 

♦SW311 

Motorola 

MC311 


National 

CD4024 

CM4066 

Harris 

HD4066 

ULN-2209 

Fairchild 

pA753 

♦SW351 

Motorola 

MC351 


RCA 

CD4024 


National 

CD4066 

ULN-2210 

Motorola 

MC1310 

ISW352 

Motorola 

MC352 


SSS 

SCL4024 


RCA 

CD4066 


RCA 

CA1310 

♦SW353 

Motorola 

MC353 

GM4025 

Harris 

HD4025 

\ 

SSS 

SCL4066 

ULN.22n 

Motorola 

MC1310 

♦SW354 

Motorola 

MC354 


Motorola 

MCI 4025 

CM4068 

RCA 

CD4068 

ULN-2224 

Motorola 

MCI 324 

♦SW355 

Motorola 

MC355 


National 

CD4025 

CM4069 , 

RCA 

CD4069 

ULN-2244 

Fairchild 

pA758 

♦SW356 . 

Motorola 

MC356 


RCA 

CD4025 

CM4070 

RCA 

CD4070 


RCA 

CA758 

♦SW357 

Motorola 

MC357 


SSS 

SC).4025 

CM40^1 

RCA 

CP4071 

ULN-2262 

Fairchild 

mA787 

♦SW358 

Motorola 

MC358 

CM4026 

RCA 

CD4026 

CM4073 

RCA 

CD4073 


RCA 

CAS 126 

♦SW359 

Motorola . 

MC359 


SSS 

SCL4026 

CM4075 

RCA 

CD4075 

ULN-2264, 

Fairchild 

mA3064 

♦SW360 

Motorola 

MC360 

CM4027 

Harris 

HD4027 

CM4076 

kCA 

CD4076 


Motorola 

MCI 364 

♦SW361 

Motorola 

MC361 


Motorola 

MCI 4027 

CM4077 

RCA 

CD4077 

ULN-2266 

RCA 

CA3066 

SW4001 

RCA 

CD4001 


National 

CD4027 

CM4078 

RCA 

CD4078 

ULN-2267 

Fairchild 

/iA3067 

SW4002 

RCA 

CD4002 


RCA 

CD4027 

CM4081 

RCA 

CD4081 

ULN-2269 

RCA 

CA3121 

SW401 1 

RCA 

CD401 1 


SSS 

SCL4027 

CM4510 

National 

CD4510 

ULN-2278 

Fairchild 

mA705 

SW4012 

RCA 

CD4012 

CM4028 

Harris 

HD4028 


RCA 

CD4510 

ULN.2289 

Fairchild 

i;tA3089 

SW4013 

RCA 

CD4013 


Motorola 

MCI 4028 

CM4511 

National 

CD451 1 

ULN-2298 

Motorola 

MCI 398 

SW4015 

RCA 

CD4015 


National 

CD4028 


RCA 

CD4511 


RCA 

CA1398 

SW4016 

RCA 

CD4016 


RCA 

CD4028 

CM4514 

RCA 

CD4514 

ULN-2741 

National 

LM741 



CD4066 

CM4029 

Harris 

HD4029 

CM4515 

RCA 

C04515 


RCA 

CA741 

SW4017 

RCA , 

CD4017 


National 

CD4029 

CM4516 

National 

CD4516 


Teledyne S 

741 

SW4019 

RCA 

CD4019 


RCA 

CD4029 

CM4518 

Harris 

HD14518 


Tl 

mA741 

SW4020 

RCA 

CD4020 


SSS 

SCL4029 


National 

CD4518 

♦ULN-2747 

RCA 

CA747 1 

SW4021 

RCA 

CD402r 

CM4030 

Harris 

HD4030 


RCA 

CD4518 


Teledyne S 

“747 

SW4023 

RCA 

CD4023 


National 

CD4030 


SSS 

SCL4518 . 


Tl 

mA747 I 

SW4024 

RCA 

CP4024 


RCA 

CD4030 

CM4520 

Harris 

HD 14520 

ULN-3304 

Micro Comp 

MCC102 

SW4025 

RCA 

C04025 



CD4070 


National 

CD4520 

ULN-3305 

Micro Comp 

MCdl22 

SW4027 

RCA 

CD4027 


SSS 

SCL4030 


RCA 

CD4520 




SW4028 

RCA 

CD4028 

CM4032 

Motorola 

RCA 

MC14032 

CD4032 

MA2556 

MA2656 

Mostek 
Mostek ' 

MK4t)07 

MK4007 

Stewart-Werner 

Microcircuits 

SW4029 

SW4030 

RCA 

RCA 

CD4029 

CD4030 

CM4033 

RCA 

SSS 

RCA 

CD4033 

SCL4033 

CD4034 

MA3556 

MA3656 

UC4250 

Mostek 

Mostek 

Intersil 

MK4007 

MK4007 

LM4250 

SW4049 

SW4050 

RCA 

RCA 

CD4070 

CD4049 

CD4050 

CM4034 

SW1800 

Motorola 

MCI 800 


SSS 

SCL4034 


National 

LM4250 


Tl 

SN 151800 

SW705-1 

Motorola 

MC953 

CM4035 

Harris 

HD4035 


Silicon 6 

SG4250 

♦SW1801 

Motorola 

MCI 801 


Tl ' 

SN 159093 


National 

CD4035 

UC4741 

PMI 

SSS741 


T! 

SN 151801 

SW705*2 

Motorola 

MC853 


RCA 

CD4035 


RCA 

CA741 

SW1802 

Motorola 

MCI 802 


Tl 

SN 158093 


SSS 

SCL4035 


Teiedyne S 

741 


Tl 

SN1 51802 

SW706*1 

Motorola 

MC952 

CM4036 

RCA 

CD4036 




♦SW1805 


MCI 805 


Tl 

SN 15952 

CM4037 

CM4038 

RCA 

Motorola 

CD4037 

MCI 4038 

Spregue Electric Company 

SW1806 

Tl 

Motorola 

SN 15805 

MCI 806 

SW706'2^, 

Motorola 

Tl 

MC852 

SN 15852 


RCA 

CD4038 





Tl 

SN 151 806 

SW708-1 

Motorola 

MC956 

CM4039 

RCA 

CD4039 

UDN-5711 

Signetics 

UDN5711 

♦SW1807 

Motorola 

MC180T 


Tl 

SN15956 

CM4040 

Harris 

HD4040 

UDN-5712 

Signetics 

UDN5712 


Tl 

SN151807 

SW708-2 

Motorola 

MC856 


Motorola 

MCI 4040 

UDN-5713 

Signetics 

UDN5713 

SW1808 

Motorola 

MCI 808 


Tl 

SN 15856 


National 

CD4040 

UDN-5714 

Signetics 

UDN5714 


Tl 

-SN151808 

SW709-1 

Motorola 

MC955 


RCA 

CD4040 

UIN*2001 

Fairchild 

9665 

SW1810 

Motorola 

MC1810 


Tl 

SN 15955 


SSS 

SCL4040 


Motorola 

MC1411 


Tl 

SN151810 

SW709-2 

Motorola 

MC856 

CM4041 

RCA 

CD4041 


SGS 

L201 

SW1812 

Motorola 

MC1812 


Tl 

SN 15855 


SSS 

SCL4041 


Signetics 

ULN2001 


Tl 

SN151812 

SW930-1 

Motorola 

MC930 

CM4042 

Harris 

HD4042 

ULN.2002 

Fairchild 

9666 

SW1814 

Motorola 

MCI 81 4 


Tl 

SN 15930 


Motorola 

MCI 4042 


Motorola 

MC1412 

SW1900 

Motorola 

MCI 900 

SW930-2 

Motorola 

MC830 


National 

CD4042 


SGS 

L202 


Tl 

SN151900 


Tl 

SN 15830 


RCA ' 

CD4042 


Signetics 

ULN2002 

♦SW1901 

Motorola 

MC1901 

SW932-1 

Motorola 

MC932 


SSS 

SCL4042 

ULN-2003 

Fairchild 

9667 


Tl 

SN151901 

/'x 

Tl 

SN15932 

CM4043 

Harris 

HD4043 


Motorola 

MC1413 

SW1902 

Motorola 

MC1902 

SW932-2 

Motorola 

MC832 


National 

CD4043 


SGS 

L203 


Tl 

SN151902 


Tl 

SN 15832 


RCA 

CD4043 


Signetics 

ULN2003 

♦SW1905 

Motorola 

MCI 905 

SW933-1 

Motorola 

MC933 


SSS 

SCL4043 

ULN-2004 

Signetics 

ULN2004 


Tl 

SN151905 


Tl 

SN15933 

CM4044 

Harris 

HD4044 

ULN-2111 

Fairchild 

mA2136 

SW1906 

Motorola 

MCI 906 

SW933-2 

Motorola' 

MC833 


National 

CD4044 


Motorola 

MCI 357 


Tl 

SN151906 


Tl 

SN 15833 


RCA. 

CD4044 


National 

LM2111 

♦SW1907 

Motorola 

MCI 907 

SW935.-1 

Motorola 

MC940 


SSS 

SCL4044 


RCA 

CA2111 


Tl 

SN 151 907 


Tl 

SN 15935 


♦ Discontinued 

The manufacturers report their devices can be used as direct replacements. Performance details 
often differ, so corhpare the specifications considering your requirements. , 
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Device Page 
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1 Replacement 
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Device 

1 Repl»»ment 
1 Source 

IC Master 
Device Page 

Stewart-Warner 

Microcircuits (cont'd) 

♦1024 

♦1025 

♦1029 

Motorola 

Motorola 

Motorola 

MCI 024 
MC1025 
MC1029 


LM101 

Signetics 
Silicon G 
Siliconix 

LM101 

SG1D1 

LM101 


LM208 

Motorola 

National 

RCA 

MLM208 

LM208 

CA208 


















♦ lUdO 


MU lUiJiU 









SW935-2 

Motorola 

MC840 

♦1031 

Motorola 

MCI 031 


LM104 

Motorola 

MLM104 


LM211 

AMO 

LM211 


Tl 

SN 15835 

♦1033 

Motorola 

Mqi033 



Silicon G 

SGI 04 



Fairchild 


SW936-1 

Motorola 

MC936 

♦1201 

Motorola 

MC1201 



Tl 

LM104 



Intersil 

LM211 


Tl 

SMI 5936 

♦ 1202 

Motorola 

MCI 202 


LM105 

AMO 

LM105 



Motorola 

MLM211 

SW936-2 

Motorola 

MC836 

♦1203 

Motorola 

MCI 203 



Fairchild 

mA105 



National 

LM211 


Tl 

SN 15836 

♦1204 

Motorola 

MCI 204 



Intersil 

LM105 



Raytheon 

LM211 

SW937-1 

Motorola 

MC937 

♦ 1205 

Motorola 

MCI 205 



Motorola 

MLM105 



RCA 

CA211 


Tl 

SN 15937 

♦ 1206 

Motorola 

MCI 206 



National 

LM105 



Signetics 

LM211 

SW937-2 

Motorola 

MC837 

♦1207 

Motorola 

MCI 207 



Raytheon 

LM105 



Silicon 6 

SG211 


Tl 

SN 15837 

♦ 1208 

Motorola 

MCI 208 



Silicon G 

SGI 05 



Tl 

LM211 

SW941-1 

Motorola 

MC941 

♦ 1209 

Motorola 

MCI 209 



Tl . 

LM105 


LM224 

Motorola 

MLM224 


Tl 

SN 15941 

♦1210 

Motorola 

MC1210 


♦LM107 

AMD 

LM107 



Raytheon 

LM224 

SW941-2 

Motorola 

MC841 

♦ 1211 

Motorola 

MC1211 



Fairchild 

mA107 



RCA 

CA224 


Tl 

SN 15841 

♦1213 

Motorola 

MC1213 



Intersil 

LM107 



Signetics 

LM224 

SW944-1 

Motorola 

MC944 

♦ 1214 

Motorola 

MC1214 



Motorola 

MLM107 



Silicon G 

SG224 


Tl 

SN 15944 

♦1215 

Motorola 

MCI 21 5 



National 

LM107 



Tl 

LM224 

SW944-2 

Motorola 

MC844 

♦ 1216 

Motorola 

MC1216 



Raytheon 

LM107 


LM239 

Motorola 

MLM239 


Tl 

SN 15844 

♦ 1217 

Motorola 

MC1217 



RCA 

CA107 



Raytheon 

LM239 

SW945-1 

Motorola 

MC945 

♦1218 

Motorola 

MC1218 



Signetics 

LM107 



RCA 

CA239 


Tl 

SN 15945 

♦1219 

Motorola 

MC1219 



Silicpn G 

SGI 07 



Silicon G 

SG239 

SW945-2 

Motorola 

MC845 

♦1220 

Motorola 

MCI 220 



Tl 

LM107 



Tl 

LM239 


Tl 

SN 15845 

♦1221 

Motorola 

MC1221 


♦LM108 

AD 

AD108 

575 

LM301 

AD 

AD301 575 

SW946-1 

Motorola 

MC946 

♦1224 

Motorola 

MCI 224 



Motorola 

MLM108 



AMD 

LM301 


Tl 

SN 15946 

♦1225 

Motorola 

MC1225 



RCA 

CA108 



Fairchild 

M301 

SW946-2 

Motorola 

MC846 

♦1230 

Motorola 

MCI 230 



Silicon G 

SGI 08 



Intersil 

LM301 


Tl 

SN 15846 

♦ 1231 

Motorola 

MCI 231 


LM111 

AMD 

LM111 



Motorola 

MLM301 

SW948-1 

Motorola 

MC948 

♦1233 

Motorola 

MC1233 



Fairchild 

mAIII 



National 

LM301 


Tl 

SN15948 






Intersil 

LM111 



RCA 

CA301 

SW948-2 

Motorola 

MC848 

Synertek 


Motorola 

MLM111 



Signetics 

LM301 

SW949-1 

Tl 

SN15848 


Raytheon 

LM1 1 1 



Silicon G 

SG301 

Motorola 

MC949 






RCA 

CA111 



Tl 

LM301 


Tl 

SN 15949 

SY1103 

AMI 

S1103A 

634 


Signetics 

LM1.11 


LM304 

Fairchild 

M304 

SW949-2 

Motorola 

MC849 

SY2101 

RCA 

MW4101 



Silicon G 

SGIII 



Motorola 

MLM304 


Tl 

SN 15849 

SY2111 

RCA 

MW4111 



Tl 

LM111 



Raytheon 

LM304 

SW950-1 

Motorola , 

MC950 

SY2112 

RCA 

MW4112 


LM124 

Motorola 

MLM124 



Silicon G 

SG304 


Tl 

SN 15950 

SY2670 

National 

MM5270 

783 


Raytheon 

LM124 



Tl 

LM304 

SW950-2 

Motorola 

MC850 

SY6280 

RCA 

MW4060 



RCA 

CA124 


LM305 

AMD 

LM305 


Tl 

SN 15850 

SY6502 

Mostek 

MCS6502 



Signetics 

LM124 



Fairchild 

mA305 

SW95M 

Motorola 

MC951 

SY6503 

Mostek 

MCS6503 



Silicon G 

SGI 24 



Intersil 

LM305 


Tl 

SN15951 

SY6504 

Mostek 

MCS6504 



Tl 

LM124 



Motorola 

MLM305 

SW951-2 

Motorola. 

MC851 

SY6505 

Mostek 

MCS6505 


LM139 

Motorola 

MLM139 



National 

LM305 


Tl 

SN 15851 

SY6520 

Mostek 

MCS6520 



Raytheon 

LM139 



^ilicon G 

SG305 

SW957-1 

Motorola 

MC957 

SY6522 

Mostek 

MCS6522 



RCA 

CA139 



Tl 

LM305 


Tl 

SN15957 

SY6530 

Mostek 

MCS6530 



Silicon G 

SGI 39 


♦LM307 

AMD 

LM307 

SW957-2 

Motorola 

MC857 

SY6532 

Mostek 

MCS6532 



Tl 

LM139 



Fairchild 

M307 


Tl 

SN15857 

MC958 

SN 15958 





LM201 

AD 

AMD 

Fairchild 

AD201 

575 


Intersil 

LM307 

SW958-1 

Motorola 

Tl 

Teledyne Crystalonics 

LM201 

mA201 

Motorola 

National 

MLM307 

LM307 

SW958-2 

Motorola 

MC858 






Intersil 

LM201 



Raytheon 

LM307 


Tl 

SN 15858 

CDR125 

Silicontx 

D125 



Motorola 

MLM201 



RCA 

CA307 

SW96M 

SW961-2 

Motorola 

Tl 

Motorola 

MC961 

SN15961 

MC861 






National 

LM201 



Signetics 
Silicon G 

Tl 

LM307 

Teledyne Philbrick 


RCA 

Signetics 

CA201 

LM201 


♦LM308 

SG307 

LM307 


Tl 

SN 15861 






Silicon G 

SG201 


AMD 

LM308 

SW962-1 

Motorola 

MC962 

1321 

Datel 

AM.462 



Tl 

LM201 



Fairchild 

mA308 


Tl 

SN 15962 


Harris 

HA-2625 

580 

LM204 

Fairchild 

mA204 



Motorola 

MLM308 

SW962-2 

Motorola 

MC892 

1322 

Datel 

AM.452 



Motorola 

MLM204 



National 

LM308 


Tl 

SN 15862 


Harris 

HA-2525 

580 


Raytheon 

LM204 



Signetics 

LM308 

SW963-1 

Motorola 

MC963 

1323 

Harris 

HA-2705 

580 


Silicon G 

SG204 



Silicon G 

SG308 


Tl 

SN 15963 

1324 

Harris 

HA-2505 

580 


Tl 

LM204 


LM311 

AMD 

LM311 

SW963-2 

Motorola 

MC863 

1430 

Datel 

AM-500 


LM205 

AMD 

LM205 



Fairchild 

mA311 


Tl 

SN 15863 

1431 

Harris 

HA-2065A, 



Fairchild 

nA205 



Intersil 

LM311 

♦ 1001 

Motorola 

MCI 001 

4551 

Datel 

MXD-807 



Intersil 

LM205 



Motorola 

MLM311 

♦ 1004 

Motorola 

MCI 004 

4552 

Datel 

MX- 1606 



Motorola 

MLM205 



National 

LM311 

♦1006 

Motorola 

MCI 006 

4856 

Datel 

SHM-IC-1 



National 

LM205 



Raytheon 

LM311 

♦1007 

Motorola 

MCI 007 


Harris 

HA-2425 

580 


Raytheon 

LM205 



RCA 

CA311 

♦ 1010 
♦1011 
♦1013 

Motorola 

Motorola 

Motorola 

MC1010 

MC1011 

MC1013 






Silicon G 

SG205 



Signetics 
Silicon G 

Tl 

LM311 

Teiedyne Semiconductor 

♦LM207 

Tl 

AMD 

LM205 

LM207 


LM324 

SG311 

LM311 

♦1014 

Motorola 

MC1014 






Fairchild 

mA207 

\ 

Motorola 

MLM324 

♦ 1015 

Motorola 

MC1015 

UM101 

AD 

AD101 

575 


Intersil 

LM207 



National 

LM324 

♦1016 

Motorola 

MC1016 


AMD 

LM101 



Motorola 

MLM207 



Raytheon 

LM324 

^1017 

Motorola 

MCI 01 7 


Fairchild 

^101 



Raytheon 

LM207 



RCA 

CA324, 

♦1018 

Motorola 

MC1018 


Intersil 

LM101 



RCA 

CA207 



Signetics 

LM324 

♦ 1019 

Motorola 

MC1019 


Motorola 

MLM101 



Signetics 

LM207 



Silicon G 

SG324 

♦1020 

Motorola 

MC1020 


National 

LM101 



Silicon G 

SG207 



Tl 

LM324 

♦1021 

Motorola 

MCI 021 


RCA 

CA101 



Tl 

LM207 


♦LM339 

National 

LM339 


♦ Discontinued 
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Device 
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Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

Device 

1C Master 
Page 

Teledyne Semiconductor 


MM74C161 

Harris 

National 

HD74C161 

MM74C161 


709 

710 

Tl 

Fairchild 

/iA709 

mA710 


M710 

Silicon G 
Teledyne S 

SG710 

710 


\coni a| 




MM74C162 

Harris 

National 

Harris 

HD74C162 

MM74C162 

HD74C163 



Motorola 

National 

Raytheon 

MC1710 

LM710 

RC710 


mA711 

Fairchild 

Motorola 

National 

M711 
MCI 711 
LM711 


LM339 

RCA 

CA339 


MM74C163 





, 


Silicon G 

SG339 



National 

MM74C163 



RCA 

CA710 



Raytheon 

RC711 



Tl 

LM339 


MM74C164 

Harris 

HD74C164 



Signetics 

mA710 



'' 

RM711 


♦LM376 

Fairchild 

M376 



National 

MM74C164 



Silicon G 

SG710 



Signetics 

mA711 


♦MM54C00 

Harris 

HD54C00 


MM74C173 

Harris 

HD74C173 



Tl 

mA710 



Silicon 6 

SG711 


♦MM54C02 

Harris 

HD54C02 



National 

MM74C173 


711 

Fairchild 

A(A711 



Teledyne S 

711 



National 

,MM54C02 



RCA 

CD4076 



Motorola 

MC1711 


mA723 

AMD 

723 


♦MM54C04 

Harris 

HD54C04 


MM74C192 

Harris 

HD74C192 


1 

National 

LM711 



Fairchild 

mA723 



National 

MM54C04 



National 

MM74C192 



Raytheon 

RC711 



Intersil 

723 


♦MM54C10 

Harris 

HD54C10 



RCA 

CD40192 



RCA 

CA711 



Motorola 

MCI 723 



National 

MM54C10 


MM74C193 

Harris 

HD74C193 



Silicon G 

SG711 



National 

LM723 


♦MM54C107 

Harris 

HD54C107 



National 

MM74C193 



Tl 

mA711 



Raytheon 

RC723 ' 



National 

MM54C107 



RCA 

CD40193 


723 

AMD 

723 




RM723 


♦MM54C151 

Harris 

HD54C151 


MM74C195 

Harris 

HD74C195 



Intersil 

723 



Signetics 

mA723 



National 

MM54C151 



National 

MM74C195 



Motorola 

MCI 723 



Silicon G 

SG723 


♦MM54C154 

Harris 

HD54C154 


^M74C20 

Harris 

HD74C20 



National 

LM723 



Teledyne S 

723 



National 

MM54C154 



National 

MM74C20 



Raytheon 

RC723 


mA733 

AMD 

733 


♦MM54C157 

Harris 

HD54C157 



RCA 

CD4012 , 



Silicon G 

SG723 



Fairchild 

mA733 



National 

MM54C157 


♦MM74C200 

Harris 

HD74C200 



Tl 

mA723 



Motorola 

MCI 733 


♦MM54C160 

Harris 

HD54C160 



National 

MM74C200 

808 

741 

AD 

AD741 

575 


National 

LM733 



National 

MM54C160 


MM74C42 

Harris 

HD74C42 



AMD 

741 



Raytheon 

RC733 


♦MM54C161 

Harris 

HD54C161 



National 

MM74C42 



Fairchild 

mA741 




RM733 



National 

MM54C161 



RCA 

CD4028 



Intersil 

741 



Signetics 

mA733 


♦MM54C162 

Harris 

HD54C162 


♦MM74C48 

Harris 

HD74C48 



Motorola 

MCI 741 



Silicon G 

SG733 



National 

MM54C162 



National 

MM74C48 



National 

LM741 


mA741 

AMD 

741 


♦MM54Ct63 

Harris 

HD54C163 


MM74C73 

Harris 

HD74C73 



Raytheon 

RC741 



Fairchild 

mA741 



National 

MM54C163 



National 

MM74C73 



RCA 

CA741 



Intersil 

741 


♦MM54C164 

Harris 

HD54C164 


MM74C74 

Harris 

HD74C74 



Signetics 

mA741 



Motorola 

MCI 741 



National 

MM54C164 



National 

MM74C74 



Silicon G 

SG741 



National 

LM741 


♦MM54C173 

Harris 

HD54C1 73 



RCA 

CD4013 



Tl 

mA741 



PMI 

OP-02 



National 

MM54C1 73 


MM74C76 

Harris 

HD74C76 


747 

AMD 

747 




PM741 


♦MM54C192 

Harris 

HD54C192 



National 

MM74C76 



Motorola 

MCI 747 




SSS741 



National 

MM54C192 



RCA 

CD4027 



National 

LM747 



Raytheon 

RC741 


♦MM54C193 

Harris 

HD54C193 


♦MM74C86 

Harris 

HD74C86 



Raytheon 

RC747 




RM741 



National 

MM54C193 



National ' 

MM74C86 



RCA 

CA747 



RCA 

CA741 


♦MM54C195 

Harris 

HD54C195 


♦MM74C89 

Harris 

HD74C89 



Signetics 

nklAl 



Signetics 

M741 


♦MM54C20 

Harris 

HD54C20 



National 

MM74C89 

805 


Silicon G 

SG747 



Silicon G 

SG741 



National 

MM54C20 


IVIM74C95 

Harris 

HD74C95 


748 

Intersil 

748 



Teledyne S 

741 


MM54C200 

National 

MM54C200 

808 


National 

MM74C95 



Motorola 

MCI 748 


#1^747 

AMD 

747 


♦MM54C42 , 

Harris 

HD54C42 


TP1301 

AD 

AD509 

574 


National 

LM748 



Fairchild 

mA747 



National 

MM54C42 


TP1322 

AD 

AD509 

574 

- 

Raytheon 

RC748 



Motorola 

MCI 747 


♦MM54C48 

N^ional 

MM54C48 


TP301 

AD 

AD507 

574 


RCA 

CA748 



National 

LM747 


♦MM54C73 

Harris 

HD54C73 


TP321 

AD 

ADS07 

574 


Signetics 

mA748 



PMI 

PM747 



National 

MM54C73 


1458 

Fairchild 

pA1458 



Tl 

mA748 




SSS747 


♦MM54C74 

Harris 

HD54C74 



Harris 

HA-2655 

580 

8700 

Datel 

ADC-EK8B 



Raytheon 

RC747 



National 

MM54C74 



Motorola 

MC1458 


8701 

Datel 

ADC-EK10B 




RM747 


♦MM54C76 

Harris 

HD54C76 



National 

LM1458 


8702 

Datel 

ADC-EK12B 



RCA 

CA747 



National 

MM54C76 



Raytheon 

RC1458 


, 911A 

Lithic Sys 

LSI 71 



Silicon G 

SG747 


♦MM54C86 

Harris 

HD54C86 


\ 

RCA 

CA1458 


9118 

Lithic Sys 

LS271 



Teledyne S 

747 



National 

MM54C86 



Signetics 

MCI 458 


,91 1C 

Lithic Sys • 

LS371 


mA748 

AMD 

748 


eMM54C89 

Harris 

HD54C89 ' 



Silicon G 

SGI 458 







Fairchild 

mA748 


♦MM54C95 

National 

Harris 

MM54C89 

HD54C95 

805 

1558 

Tl 

Fairchild 

MCI 458 
mA1558 


AE6-Telefunken 


Intersil 

Motorola 

748 

MCI 748 



National 

MM54C95 



Harris 

HA-2650 

581 






National 

LM748 


MM74C00 

Harris 

HD74C00 



Motorola 

MCI 558 


TCA830 

SGS 

TCA830 



Raytheon 

RC748 



National 

MM74C00 



National 

LM1558 


TDA440 

SGS 

TDA440 




RM748 



RCA ' 

CD4011 



RCA 

CA1458 







RCA 

CA748 


MM74C02 

Harris 

National 

HD74C02 ^ 
MM74C02 



Signetics 
Silicon G 

MCI 558 

SGI 558 


Texas Instruments 


Signetics 
Silicon G 

aiA748 

SG748 



RCA 

CD4001 



Tl 

MCI 558 







Teledyne S 

748 


MM74C04 

Harris 

HD74C04, 


♦555 

Exar 

XR555 


mA702 

Fairchild 

M702 


mA777 

Fairchild 

mA777 



National 

MM74C04 


/ 

Lithic Sys 

LS555 



Motorola 

MCI 712 



Intersil 

777 



RCA 

CD4069 



Motorola 

MC1455 



Raytheon 

RC702 



Silicon G 

SG777 


MM74C10 

Harris 

HD74C10 



National 

LM555 




RM702 


LM101 

AMD 

LM101 



National 

MM74C10 



Silicon G 

SG555 


mA709 

Fairchild 

nA709 



Fairchild 

mAIOI 



RCA 

CD4023 



Tl 

NE555 



Motorola 

MCI 709 



Intersil 

LM101 


MM74C107 

Harris 

HD74C107 




SE555 



National 

LM709 



Motorola 

MLM101 



National 

MM74C107 


556 

Exar 

XR556 



Raytheon 

RC709 



National 

LM101 


♦MM74C14 

National 

MM74C14 



Motorola 

MC3456 




RM709 



RCA 

CA101 


MM74C151 

Harris 

HD74C151 



Silicon G 

SG556 



Signetics 

mA709 



Signetics 

LM101 



National 

MM74C151 



Tl 

NE556 



Teledyne S 

709 



Silicon G 

SG101 


MM74C154 

Harris 

H074C154 




SE556 


jiA710 

Fairchild 

mA710 



Teledyne S 

LM101 



National 

MM74C154 


558 

Silicon G 

SG558 



Motorola 

MC1710 


LM104 

Motorola 

MLM104 


MM74C157 

Harris 

HD74C157 


709 

Fairchild 

mA709 



National 

LM710 



Silicon G 

SG104 



National * 

MM74C157 



Motorola 

MCI 709 



Raytheon 

RC710 


LM105 

AMD 

LM105 


MM74C160 

Harris 

HD74C160 



Raytheon 

RC709 




RM710 



Intersil 

LM105 



National 

MM74C160 



Signetics 

mA709 



Signetics 

mA710 



Motorola 

MLM105 



♦ Discontinued 

The manufacturers report their devices can be used as direct replacements. Performance details 
often differ, so compare the specifications considering your requirements. 
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Texas Instruments (cont'd) 

TVIC1558 

National 

PMI 

LM1558 
PM 1558 


SN151810 

SN151811 

• SW 

Motorola 

SW1810 

MC1811 


SN 15848 
SNt5849 

SW 

Motorola 

SW948 

MC849 







SSS1558 

. 

SN151812 

Motorola 

MCI 81 2 



National 

DM949 


LM105 

National 

LM105 


Raytheon 

RM1558 



SW 

SW1812 



SW 

SW949 



Raytheon 

LM105 



RM4558 


SN 151 900 

Motorola 

MCI 900 


SN 15850 

Motorola 

MC850 



Silicon G 

SGI 05 


RCA 

CA1558 



SW 

SW1900 



SW 

SW950 



Teledyne S 

LM105 


Silicon G 

SGI 558 


SN151901 

Motorola 

MC1901 


SN 15851 

Motorola 

MC851 


LM106 

AMD 

LM106 


Teledyne S 

1558 


SN 151 902 

Motorola 

MCI 902 



SW 

SW951 


LM107 

AMD 

,LM107 

NE555 

AMD 

NE555 



SW 

SW1902 


SN15857 

Motorola 

MC857 



Fairchild 

mA107 


Fairchild 

mA555 


SN151903 

SW 

SW1903 



National 

DM957 



Intersil 

LM107 


Intersil 

NE555. 


SN 151 904 

Motorola 

MCI 904 



SW 

SW957 



Motorola 

MLM107 


Lithic Sys 

LS555 



SW 

SW1904 


SN 15858 

Motorola 

MC858 



National 

LM107 


Motorola 

MC1455 


SN 151 905 

Motorola 

MCI 905 



National 

DM958 



Raytheon 

LM107 


Raytheon 

RC555 


SN151906 

Motorola 

MCI 906 



SW 

SW958 



RCA 

CA107 


RCA 

CA555 



SW 

SW1906 


SN 15861 

Motorola 

MC861 



Signetics 

LM107 


Signetics 

NE555 


SN 151 907 

Motorola 

MCI 907 



National 

DM961 



Silicon G 

SGI 07 


Silicon G 

SG555 


SN 151 908 

Motorola 

MCI 908 



SW 

SW96T 


LM111 

AMD 

LM111 


Teledyne S 

555 



SW 

SW1908 


SN 15862 

Hitachi 

HD2207 



Intersil ^ 

LM111 

NE556 

Fairchild 

mA556 


SN151909 

Motorola 1 

MCI 909 



Motorola 

MC862 



National 

LM111 


Motorola 

MC3456 


SN151910 

Motorola 

MC1910 



National 

DM962 



Raytheon 

iMIll 


Silicon G 

SG556 



SW 

SW1910 



SW 

SW962 



RCA 

CAin 

RC4136 

Exar 

XR4r36 


SN151911 

Motorola 

MC1911 


SN15863 

Motorola 

MC863 



Signetics 

LM111 


Raytheon 

RC4136 

588 

SN151912 

Motorola 

MC1912 



National 

DM963 



Silicon G 

SG1 11 

RC4558 

Exar 

XR4558 



SW 

SW1912 



SW 

SW963/ 



Teledyne S 

LM111 


Motorola 

MC4558 


SN1 58093 

Motorola 

MC853 


SN 159093 

Motorola 

MC953 


LM301 

AMD 

LM301 


Raytheon 

RC4558 



National 

DM9093 



Raytheon 

RM993 



Fairchild 

M301 

RM4136 

Exar 

XR4136 



SW 

SW705 



SW 

SW705 



Intersil 

LM301 


Raytheon 

RC4136 

588 



SW8093 


SN 159094 

Motorola 

MC956 



Motorola 

MLM301 

RM4558 

Motorola 

MC4558 


SN 158094 

Motorola 

MC856 



Raytheon 

RM994 



National 

LM301 


Raytheon 

RM4558 



National 

DM9094 



SW 

'SW708 



Raytheon 

LM301 

SE555 

Intersil 

SE555 



SW 

SW708 


SN 159097 

Motorola 

MC955 



RCA 

CA301 


Lithic Sys 

LS555 


SN 15809 7 

Motorola 

MC855 



Raytheon 

RM997 



Signetics 

LM301 


Motorola 

MCI 555 



National 

DM9097 



SW 

SW709 



Silicon G 

SG301 


Raytheon 

RM555 



SW 

SW709 


SN 159099 

Motorola 

MC952 



Teledyne S 

LM301 


RCA 

CA555 




SW8097 



Raytheon 

RM999 


LM304 

Fairchild 

/iA304 


Signetics 

SE555 


SN 158099 

Motorola 

MC852 



SW 

SW706 



Motorola 

MLM304 


Silicon G 

SG555 



National 

DM9099 


SN 15930 

Motorola 

MC930 



Silicon G 

SG304 

SM54LS75 

Raytheon 

54LS75 



SW 

SW706 



Raytheon 

RM930 




SG304 

SM54L72 

Natiortal 

DM54L72 




SW9099 



SW 

SW930 


LM305 

AMD 

LM305 

♦SN10101 

Motorola 

MC10101 


SN 15830 

Hitachi 

HD2204 


SN15931 

Motorola 

MC931 



Fairchild 

/<A305 

♦SN10102 

Motorola 

MC10102 



Motorola 

MC830 



Raytheon 

RM931 



Intersil 

LM305 

♦SN10104 

Motorola 

MC10104 



National 

DM'930 



SW 

SW931 



Motorola 

MLM306 

♦SN10105 

Motorola 

MCiai05 



SW 

SW930 


SN15932 

Motorola* 

MC932 



Raytheon 

LM305 

♦SN10106 

Motorola 

MC10106 


SN 15831 

Motorola 

MC831 



Raytheon 

RM932 



Silicon Q 

SG305 

♦SN10107 

Motorola 

MC10107 



SW 

SW931 



SW 

SW932 



Teledyne S 

LM305 

♦SN101Q9 

Motorola 

MC10109 


SN15832 

Hitachi 

HD2201 


SN 15933 

Motorola 

MC933 


LM306 

AMD 

LM306 

♦SN10110 

Motorola 

MC10110 



Motorola 

MC832 



Raytheon 

RM933 


LM307 • 

AMD 

LM307 

♦SN10111 

Motorola 

MC10111 



National 

DM932 



SW 

SW933 



Fairchild 

mA307 

♦SN10115 

Motorola 

MC10115 



SW 

SW932 


SN15934 

Motorola 

MC934 



Intersil 

LM307 

♦SN10116 

Motorola 

MC10116 


SN 15833 

Hitachi 

HD2202 



Raytheon 

RM934 



Motorola 

MLM307 

♦SN10117 

Motorola 

MCJ0117 



Motorola 

MC833 


SN 15935 

Motorola 

MC940 



National 

LM307 

♦SN10118 

Motorola 

MC10118 



National 

DM933 



Raytheon 

RM935 



Raytheon 

LM307 

♦SN10119 

Motorola 

MC10119 



SW 

SW933 



SW 

SW935 



RCA 

CA307 

♦SN10121 

Motorola 

MC10121 


SN 15834 

Motorola 

MC834 


SN15936 

Motorola 

MC936 



Signetics 

LM307 

♦SN10130 

Motorola 

MCI 01 30 


SN 15835 

Motorola 

MC840 



Raytheon 

RM936 



Silicon G 

SG307 

♦SN10131 

Motorola 

MCI 0101 



National 

DM935 



SW 

SW936 


LM311 

AMD 

LM311 

♦SN10133 

Motorola 

MCI 01 33 



SW 

SW935 


SN15937 

Motorola 

MC937 



Fairchild 


SN10147 

Fairchild 

FI 0405 


SN 15836 

Hitachi 

HD2206 



Raytheon 

RM937 



Intersil 

LM311 

♦SN10160 

Motorola 

MC10160 



Motorola 

MC836 



SW 

SW937 



Motorola 

MLM311 

♦SN10161 

Motorola 

MC10161 



National 

DM936 


SN15938 

Motorola 

MC935 



Raytheon 

LM311 

SN10175 

Motorola 

MC10175 



SW 

SW936 


SN 15941 

SW 

SW941 



RCA 

CA311 

♦SN10179 

Motorola 

MC10179 


SN15837 

Motorola 

MC837 


SN 15944 

Motorola 

MC944 



Signetics 

LM311 

♦SN10181 

Motorola 

MC10181 



National 

DM937 



Raytheon 

RM944 



Silicon G 

SG311 

SN151800 

Motorola 

MCI 800 



SW 

SW937 



SW 

SW944 



Teledyne S 

LM311 


National 

DM1800 


SN 15838 

Motorola 

MC835 


SN 15945 

Motorola 

MC945 


LM376 

Fairchild 

mA376 


SW 

SW1800 



SW 

SW938 



Raytheon 

RM945 


MCI 458 

Fairchild 

mA1458 

SN151801 

Motorola 

MCI 801 


SN 15844 

Hitachi 

HD2209 



SW 

SW945 



Harris 

HA-2655 580 


National 

DM1801 



Motorola 

MC844 


SN 15946 

Motorola 

MC946 



Motorola 

MCI 458 

SN151802 

Motorola 

MCI 802 



National 

DM944 



Raytheon , 

RM946 



National 

LM1458 


SW 

SW1802 



SW 

SW844 



SW 

SW946 



PMI 

OP-14 

SN151803 

Motorola 

MCI 803 




SW944 


SN 15948 

Motorola 

MC948 




SSS1458 

SN151804 

Motorola 

MCI 804 


SN 15845 

Hitachi 

HD2205 



Raytheon 

RM948 



Raytheon 

RC1458 


SW 

SW1804 



Motorola 

MC845 



SW 

SW948 




RC4558 

SN 151805 

Motorola 

MCI 805 



National 

DM945 . 


SN 15949 

Motorola 

MC949 



RCA 

CA1458 

SN151806 

Motorola 

MCI 806 



SW 

SW945 



Raytheon 

RM949 



Signetics 

MCI 458 


SW 

SW1806 


SN 15846 

Hitachi 

HD2203 



SW 

SW949 



Silicon G 

SGI 458 

SN151807 

Motorola 

MCI 807 



Motorola 

MC846 


SN 15950 

Motorola 

MC950 



Teledyne S 

1458 

SN151808 

Motorola 

MCI 808 



National 

DM946 



Raytheon 

RM950 


MCI 558 

Fairchild 

mA1558 


SW 

SW1808 



SW 

SW946 



SW 

SW950 



Harris 

HA-2650 581 

SN151809 

Motorola 

MCI 809 


SN 15848 

Motorola 

MC848 


SN15951 

Motorola 

MC951 



Motorola 

MCI 558 ^ 

SN151810 

Motorola 

MC1810 



National 

DM948 



Raytheon 

RM951 



♦ Discontinued 


Bold face device numbers indicate manufacturers' data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manu^K^turer 

Device 

1 Replacement 
{Source 

1C Master 
Device Page 

Manufecturer 

Device 

1 Replacement 
1 Source 

1C Master 
Device Page 

Manufadturer 

Device 

1 Replacement 
1 Source 

1C Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

tC Master 
Device Page 

Texas Instruments (cont'd) 

SN39024 

SN39300 

National 

National 

DM9024 

DM9300 

SN54H10 

Fairchild 

54H10 

9H10 

SN54H61 

SN54H62 

Signetics 

Fairchild 

54H61 

54H62 





SN39301 

Fairchild 

9301 


National 

DM54H10 



9H62 


SN 15951 

SW 

SW951 

It 

National 

DM9301 


Raytheon 

54H10 


National 

DM54H62 


SN 15957 

Motorola 

MC957 

SN39308 

Fairchild 

9308 


Signetics 

54H10 


^Signetics 

54H62 



SW 

SW957 

SN39309 

Fairchild 

, 9309 

SN54H101 

Fairchild 

54H101 

SN54H71 

Fairchild 

54H71 

, 

SN 15958 

Motorola 

MC958 


National 

DM9309 



9H101 



9H71 



SW 

SW958 

SN39310 

National 

DM9310 


Signetics 

54H101 


National 

DM54H7i 


SN15961 

Motorola 

MC961 

SN39311 

National 

DM9311 

SN54H102 

Fairchild 

54H102 


Signetics 

54H71 



Raytheon 

RM961 

SN39312 

. Fairchild 

9312 



9H102 

SN54H72 

Fairchild 

54H72 



SW 

SW961 


National 

DM9312 


Signetics 

54H102 



9H72 


SN 15962 

Motorola 

MC962 

SN39316 

National 

DM9316 

SN54H103 

Fairchild 

54H103 


National 

DM54H72 



Raytheon 

RM962 

SN39318 

National 

DM9318 



9H103 


Signetics 

54H72 



SW 

SW962 

•SN39322 

National 

DM9322 


National 

DM54H103 

SN54H73 

Fairchild 

54H73 


SN 15963 

Motorola 

MC963 

SN39334 

National 

DM9334 

SN54H106 

Fairchild 

54H106 



9H73 



Raytheon 

RM963 

SN39601 

National 

DM9601 



9H106 


National 

DM54H73 



SW 

SW963 

SN39602 

National 

DM9602 


National 

DM54H106 

- 

Signetics 

54H73 


SN29000 

Fairchild 

9000 

SN429301 

in 

tTT9301 


Signetics • 

54H106 

SN54H74 

Fairchild 

54H^4 



in 

in74104 

♦SN52L022 

Tl 

TL022M 

SN54H108 

Fairchild 

54H108 



9H74 


SN29001 

Fairchild 

9001 

♦SN52L044 

Tl 

TL044M 



9H108 


National 

DM54H74 



ITT 

in74105 

♦s'n52101 

Tl 

LM101 


National 

DM54H108 


Raytheon 

54H74 




in900i 

SN52104 

Tl 

LM104 


Signetics 

54H108 


Signetics 

54H74 


SN29002 

ITT 

in9002 

♦SN52105 

Tl 

LM105 

SN54H11 

National 

DM54H11 

SN54H76 

Fairchild 

54H76 



National 

DM9002 

♦$N52106 

Tl 

LM106 


Raytheon 

54H11 



9H76 


SN29003 

ITT 

in9003 

♦SN52107 

Tl 

LM107 


Signetics 

54H11 


National 

DM54H76 



National 

DM9003 

♦SN52108 

AMD 

LM108 

SN54H183 

Fairchild 

54H183 


Signetics 

54H76 


SN29004 

National 

DM9004 / 


Intersil 

LM108 



93H183 

SN54H78 

Fairchild 

54H78 


SN29005 

in 

in9005 


Motorola 

MLM108 

SN54H20 

Fairchild 

54H20 



9H78 



National 

DM9005 


National 

LM108 



9H20 


National 

DM54H78 

‘ 

SN29006 

National 

DM9006 


Raytheon 

LM108 


National 

DM54H20 

SN54H87 

Fairchild 

54H8'7 


SN29008 

in 

in9008 


RCA 

CA108 


Raytheon 

54H20 



93H87 



National 

DM9008 


Silicon G 

SGI 08 


Signetics 

54H20 

SN54LS00 

Fairchild 

54LS00 


SN29009 

in 

in9009 

♦SN52109 

Tl 

I.M109 

SN54H21 

Fairchild 

54H21 


National 

DM54LS00 



National 

DM9009 

SN52110 

AMD 

LM110 



9H21 


Raytheon 

54LSOO 

210 

SN29012 

in 

!n9012 


Intersil 

LM110 


National 

DM54H21 


Signetics 

54LS00 



National 

DM9012 


Motorola 

MLM110 


Sigrietics 

54H21 

SN54LS01 

National 

DM54LS01 


SN29016 

in 

in9016 


National 

LM110 

SN54H22 

Fairchild 

54H22 


Raytheon 

54LS01 

212 


National 

DM9016 


Silicon G 

SGI 10 



9H22 


Signetics 

54LS01 


SN29024 

National 

DM8624 

iSN52111 

Tl 

LM111 


National 

DM54H22 

SN54LS02 

Fairchild 

54LS02 


SN29300 

AMD 

9300 

♦SN52118 

Tl 

LM118 


Raytheon 

54H22 


Raytheon 

54LS02 

214 


National 

DM8300 

SN52197 

Signetics 

S8291 


Signetics 

54H22 


Signetics 

54LS02 



Raytheon 

RM9300 

♦SN52606 

Tl 

TL506 

SN54H30 

Fairchild 

54H30 

SN54LS03 

Fairchild 

54LS03 


SN29301 

AMD 

9301 

♦SN52510 

Tl 

TL510 



9H30 


National 

DM54LS03 



Fairchild 

9301 

♦SN52514 

Tl 

TL514 


National 

DM54H30 


Raytheon 

54LS03 

212 


National 

DM8301 

♦SN52555 

Tl 

SE555 


Signetics 

64H30 


Signetics 

54iS03 




DM9301 

♦SN52558 

Tl 

MCI 558 

SN54H40 

Fairchild 

54H40 

SN54LS04 

Fairchild 

54LS04 


SN29308 

AMD 

9308 

♦SN52702 

Tl 

TL702 



9H40 


National 

DM54LS04 



Fairchild 

9308 

♦SN52702A 

Tl 

mA702 


National 

DM54H40 


Raytheon 

54LS04 

210 


Raytheon 

RC9308 

♦SN52709 

Tl 

mA709 


Raytheon 

54H40 


Signetics 

54LS04 




RM9308 

♦SN52710' 

Tl 

TL710 


Signetics 

54H40 

SN54LS05 

Fairchild 

54LS05 


SN29309 

AMD 

9309 

♦SN52711 

Tl 

mA711 

SN54H50 

Fairchild 

54H50 


Raytheon 

54LS05 

212 


Fairchild 

9309 

♦SN52723 

Tl 

mA723 



9H50 


Signetics 

54LS05 



National 

DM8309 

♦SN52733 

Tl 

mA733 


National 

DM54H50 

SN54LS08 

Fairchild 

54LS08 


SN29310 

AMD 

9310 

♦SN52741 

Tl 

mA741 


Signetics 

54H50 


Raytheon 

54L808 

215 


National 

DM8310 

♦SN52747 

Tl 

mA747 

SN54H51 

Fairchild 

54H51 


Signetics 

54LS08 



Raytheon 

RM9310 

♦SN52748 

Tl 

mA748 



9H51 

SN54LS09 

Fairchild 

54LS09 


SN29311 

AMD 

9§11 

♦SN52771 

Signetics 

MCI 556 


National 

DM54H61 


Raytheon 

S4L809 

217 


National 

DM8311 

♦SN52777 

Tl 

mA777 


Signetics 

54H51 

SN54LS10 

Fairchild 

54LS10 



Raytheon 

RM9311 

♦SN52810 

Tl 

TL810 

SN54H62 

Fairchild 

54H52 


National 

DM54LS10 


SN29312 

AMD 

9312 

♦SN52811 

Tl 

TL811 



9H52 


Raytheon 

54L810 

210 


in 

ITT9312 

eSN52820 

Tl 

TL820 


National 

DM54H52 


Signetics 

54LS10 



National 

DM8312 

SN54H00 

Fairchild 

54H00 


Signetics 

54H52 

$N54LS107 

Raytheon 

54L8107 

232 


Raytheon 

RC9312 



9H00 

SN54H53 

Fairchild 

54H53 


Signetics 

54LS107 




RM9312 


National 

DM54H00- 



9H53 

SN54LS109 

Fairchild 

54LS109 


SN29316 

AMD 

9316 


Raytheon 

54HOO , 


National 

DM54H53 


Raytheon 

54L8109 

251 


National 

DM8316 


Signetics 

54H00 


Signetics 

64H53 


Signetics 

54LS109 



Raytheon 

RM9316 

SN54H01 

Fairchild 

54H01 

SN54H54 

Fairchild 

54H54 

SN54LS11 

Fairchild 

54LS1 1 


SN29318 

AMD , 

9318 



9H01 



9H54 


, RaytNon 

54L811 

215 


National 

DM8318 


National 

DM54H01 


National 

DM54H54 


Signetics 

54LS11 


SN29322 

AMD 

9322 


Raytheon 

54H01 


Signetics 

54H54 

SN54LS112 

Fairchild 

54LS112 



National 

DM8322 


Signetics 

54H01 

SN54H55 

Fairchild 

54H55 


Raytheon 

54L8112 

232 

SN29334 

National 

DM8334 

SN54H04 

Fairchild 

54H04 



9h65 


Signetics 

54LS112 


SN29601 

AMD 

9601 i 



9H04 


National 

DM54H55 

SN64LS113 

Fairchild 

54LS113 



in 

in9601 


National 

DM54H04 


Signetics 

54H55 


Raytheon 

54L8113 

232 


Motorola 

MC9601 


Raytheon 

54H04 

SN54H60 

Fairchild 

54H60 


Signetics 

54LS113 



National 

DM8601 


Signetics 

54H04 



9H60 

SN54LS114 

Fairchild 

54LS114 



Raytheon 

RF9601 

SN54H05 

Fairchild 

54H05 


National 

DM54H60 


Raytheon 

54L8114 

237 

SN29602 

National, 

DM8602 



9H05 


Signetics 

54H60 


Signetics 

54LS1 14 



.Raytheon 

RM9322 


National 

DM54H05 

SN54H61 

Fairchild 

54H61 

SN54LS12 

National 

DM541S12 


SN39000 

Fairchild 

9000 ■ ‘ 


Raytheon 

54H05 



9H61 


Raytheon 

54LS12 

212 

SN39001 

Fairchild 

9001 : 


Signetics 

54H05 


National 

DM54H61 


-Signetics 

54LS12 



♦ Discontinued ^ 

The manufacturers report their devices can be used as direct replacements. Performance details 
often differ, so compare the specifications considering your requirements. 
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JC MASTER 


Manufacturer 

1 Replaoement 

tC Master 

Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master I 

Device 

1 Source 

Devk» 

Page 

Device 

1 Source 

Device 

Page 

Device 

1 Source 

Device 

Page 

Device 

1 Source 

Device 

Page 

Texas Instruments (cont'd) 

SN54LS175 

Raytheon 

Signetics 

^4LS175 

54LS175 

275 

SN54LS28 

SN54LS281 

Signetics 

AMD 

54LS28 

SN54LS281 


SN54LS74 

National 

Raytheon 

DM54LS74 

54LS74 

235 





SN54LSr81 

AMD 

SN54LS181 




SN54LS281 



Signetics 

54LS74 


SN54LS122 

Raytheon 

54LS122 



Fairchild 

54LS181 


SN54LS283 

Fairchild 

54LS283 


SN54LS75 

Signetics 

54LS75 


SN54LS123 

AMD 

SN54LS123 



Raytheon 

54LS181 

277 


Raytheon 

54LS283 


SN54LS76 

Raytheon 

54LS76 

232 


Raytheon 

54LS123 


SN54LS188 

MMI 

5330 



Signetics 

54LS283 



Signetics 

54LS76 


SN54LS125 

Fairchild ' 

54LS125 


SN54LS190 

AMD 

SN54LS190 


SN54LS290 

Fairchild 

54LS290 


8N54LS78 

Raytheon 

54LS78 

237 

SN54LS126 

Fairchild 

54LS126 



Fairchild 

54LS190 



Signetics 

54LS290 



Signetics 

54LS78 


SN54LS132 

Fairchild 

54LS132 



Raytheon 

54LS190 

283 

SN54LS293 

Fairchild 

54LS293 


SN54LS83A 

Fairchild 

54LS83 



Signetics 

54LS132 



Signetics 

54LS190 



Signetics 

54LS293 



Raytheon 

54LS83A 

239 

SN54LS136 

Fairchild 

64LS136 


SN54LS191 

AMO 

SN54LS191 


SI^54LS295A Fairchild 

54LS295 



Signetics 

54LS83A 



Raytheon 

S4LS136 

253 


Fairchild 

54LS191 , 



Raytheon 

54LS295A 

321 

SN54LS85 

Signetics 

54LS85 



Signetics 

54LS136 



Raytheon 

54LS191 

283 


Signetics 

54LS295A 


SN54LS86 

Fairchild 

54LS86 


SN54LS138 

AMO 

SN54LS138 



Signetics 

54LS191 


SN54LS298 

Fairchild 

54LS298 



Raytheon 

54LS86 

242 


Fairchild 

54LS138 


SN54LS192 

AMD 

SN54LS192 



Raytheon 

54LS298 

323 


Signetics 

54LS86 



Raytheon 

54LS138 

254 


Fairchild 

54LS192 


SN54LS299 

AMD 

SN54LS299 


SN54LS90 

Fairchild 

54LS90 



Signetics 

54LS138 



Raytheon 

54LS192 

291 

SN54LS30 

Fairchild 

54LS30 



Signetics 

54LS90 


SN54LS139 

AMD 

SN54LS139 



Signetics 

54LS192 



National 

DM54LS30 


SN54LS92 

Fairchild 

54LS92 



Fairchild 

54LS139 


SN54LS193 

AMD 

SN54LS193 



Raytheon 

54LS30 

210 


Raytheon 

54LS92 

243 


Raytheon 

5418139 

254 


Fairchild 

54LS193 



Signetics 

54LS30 



Signetics 

S54LS92 



Signetics 

54LS139 



Raytheon 

54LS193 

291 

SN54LS32 

Fairchild 

54LS32 


8N54L893 

Raytheon 

54LS93 

243 

SN54LS14 

Fairchild 

54LS14 



Signetics 

54LS193 



Raytheon 

54LS32 

225 

SN54LS95B 

Fdirchild 

54LS95 



ROythaon 

54LS14 

218 

SN54LS194A AMD 

SN54LS194A 



Signetics 

54.LS32 



Signetics 

54LS95B 



Signetics 

54LS14 



Fairchild 

54LS194 


SN54LS322 

AMD 

AM25LS22 


SN54LS96 

Signetics 

54LS96 


SN54LS145 

Signetics 

54LS145 



Raytheon 

54LS194A 

299 



SN54LS322 


SN54L00 

National 

DM54L00 


SN54LS148 

AMD 

SN54LS148 



Signetics 

54LS194A 


SN54LS323 

AMD 

AM25LS23 


SN54L01 

National 

DM54L01 


SN54LS15 

Fairchild 

54LS15 


SN54LS195A AMD 

SN54LS196A 


SN54LS33 

Raytheon 

54LS33 

226 

SN54L02 

National 

DM54L02 



Raytheon 

54LS15 

217 


Fairchild 

54LS195 



Signetics 

54LS33 


SN54L03 

National 

DM54L03 



Signetics 

54LS15 



Raytheon 

54LS195A 

302 

SN54LS365 

Raytheon 

54LS365 

325 

SN54L04 

National 

DM54L04 


SN54LS151 

AMD 

SN54LS151 



Signetics 

54LS195A 


SN54LS366 

Raytheon 

54LS366 

325 

SN54L10 

National 

DM54L10 



Fairchild 

54LS151 


SN54LS196 

Fairchild 

54LS196 


SN54LS367 

Raytheon 

54LS367 


♦SN54L123 

National 

DM54L123 



Raytheon 

54LS151 

256 


Raytheon 

54LS196 

305 

SN54LS368 

Fairchild 

54LS368 


SN54L154 

National 

DM54L154A 



Signetics 

54LS151 



Signetics 

54LS196 



Raytheon 

54LS368 


SN54L157 

National 

DM54L157A 


SN54LS152 

Fairchild 

54LS152 


SN54LS197 

Fairchild 

54LS197 


SN54LS37 

Fairchild 

54LS37 


SN54L164 

National 

DM54L164 



Raytheon 

S4LS152 

256 


Raytheon 

54LS197 

305 


Raytheon 

54LS37 

223 

SN54L192 

National 

DM54L192 


SN54LS153 

AMO 

SN54LS153 



Signetics 

54LS197 



Signetics 

54LS37 


SN54L193 

National 

DM54L193 



Fairchild 

54LS153 


SN54LS20 

Fairchild 

54LS20 


SN54LS373 

AMD 

SN54LS373 


SN54L20 

National 

DM54L20 



Raytheon 

54LS153 

258 


National 

DM54LS20 


SN54LS374 

AMD 

SN54LS374 


SN54L30 

National 

DM54L30. 



Signetics 

64LS153 



Raytheon 

54LS20 

210 

SN54LS375 

Raytheon 

54LS375 


SN54L42A 

National 

DM54L42A 


SN54LS155 

Fairchild 

54LS155 



Signetics 

54LS20 


SN54LS377 

AMD 

SN54LS377 


SN54L51 

National 

DM54L5r 



Raytheon 

54LS155 

260 

SN54LS21 

Fairchild 

54LS21 


SN54LS378 

AMD 

SN54LS378 


SN54L54 

National 

DM54L54 


SN54LS156 

Fairchild 

54LS156 



Raytheon 

54LS21 

215 



SN54LS378 


SN54L55 

National 

DM54L55 



Raytheon 

54LS156 

260 


Signetics 

54LS21 


SN54LS379 

AMD 

AM25LS08 


SN54L71 

National 

DM54L71 


SN54LS157 

AMD 

SN54LS157 


SN54LS22 

Fairchild 

54LS22 




SN54LS379 


SN54L73 

National 

DM54L73 



Fairchild 

54LS157 



National 

DM54LS22 


SN54LS38 

Fairchild 

54LS38 


SN54L74 

National 

DM54L74 



Raytheon 

54LS157 

262 


Raytheon 

54LS22 

212 


Raytheon ' 

54LS38 

226 

♦SN54L75 

National 

DM54L75 



Signetics 

54LS157 



Signetics 

54LS22 



Signetics 

54LS38 


SN54L78 

National 

DM54L78 


SN54LS158 

AMD 

SN54LS158 


SN54LS221 

Signetics 

54LS221 


SN54LS381 

AMD 

SN54LS381 


SN54L85 

National 

DM54L85 

DM54L86 



Fairchild ' 

54LS158 


SN54LS229 

Raytheon 

54LS229 

1 

SN54LS384 

AMD 

AM25LS14 


SN54L86 

National 



Raytheon 

64LS158 

262 

SN54LS240 

AMO 

SN54LS240 




SN54,LS384 


SN54L90 

National 

DM54L90 



Signetics 

54LS158 


SN54LS241 

AMD 

SN54LS241 


SN54LS385 

AMD 

AM25LS15 


SN54L91 

National 

DM54L91 


SN54LS160 

AMD 

SN54LS160 


SN54LS25f 

AMD 

SN54LS251 




SN54LS385 


SN54L93 

National 

DM54L93 



Fairchild 

54LS160 



Fairchild 

54LS251 


SN54LS386 

Raytheon 

54LS386 

242 

SN54L95 

National 

DM54L95 



Raythoon 

54LS160 

264 


Raytheon 

54LS251 

309 


Signetics 

54LS386 


SN54L98 

National 

DM54L98 



Signetics 

54LS160 



Signetics 

54LS251 


SN54LS388 

AMD 

AM25LS2518 


SN54S00 

Fairchild 

54S00 


SN54LS161. 

AMD 

SN54LS161 


SN64LS253 

AMD 

SN54LS253 


SN54LS395 

Raytheon 

54LS395 

327 



9S00 



Fairchild 

54LS161 



Fairchild 

54LS253 


SN54LS399 

AMD 

AM25LS09 


SN54S03 

Fairchild 

54S03 



Raytheon 

54LS181 

264 


Raytheon 

54LS253 

312 



SN54LS399 




9S03 



Signetics 

54LS161 



Signetics 

54LS253 


SN54LS40 

Fairchild 

54LS40 


SN54S04 

Fairchild 

54S04 


SN54LS162 

AMD 

SN54LS162 


SN54LS257 

AMD 

SN54LS257 



Raytheon 

541340 

223 



9S04 



Fairchild 

54LS162 



Fairchild 

54LS257 



Signetics 

54LS40 


SN54S05 

Fairchild 

54S05 



Raythoon 

54LS162 

264 


Raytheon 

54LS257 

315 

SN54LS42 

Fairchild 

54LS42 




9S05 



Signetics 

54LS162 



Signetics 

54LS257 ^ 



Signetics 

54LS42 


SN54S112 

Fairchild 

54S112 


SN54LS163 

AMD 

SN54LS163 


SN54LS258 

AMD 

SN54LS258 


SN54LS424 

AMD 

SN54LS424 




9S112 



Fairchild 

54LS163 



Fairchild 

54LS258 


SN54LS51 

Fairchild 

54LS51 


SN54S113 

Fairchild 

54S113 



Raytheon 

54LS183 

264 


Raytheon 

54LS258 

315 


Raythewi 

54LS51 

230 



9SM3 ' 



Signetics 

54LS163 



Signetics 

54LS258 



Signetics 

54LS51 


SN54S114 

Fairchild 

54S114 > 


SN54LS164 

AMD 

SN54LS164 


SN54LS259 

Fairchild 

54LS259 


SN54LS54 

Fairchild 

54LS54 




98114 



Fairchild 

54LS164 


SN54LS26 

Fairchild 

54LS26 



Raytheon , 

54LS54 

230 

SN54S133 

Fairchild 

9S133 



Signetics 

54 LSI 64 



Raytheon 

54LS26 

222 


Signetics 

54LS54 


SN54S134 

Fairchild 

9S134 . 


SN54LS168 

AMD 

SN54LS168 



Signetics 

54LS26 


SN54LS55, 

Fairchild 

54LS55 


SN54S138 

AMD, 

SN54S138 


SN54LS169 

AMD 

SN54LS169 


SN54LS261 

Signetics 

54LS261 



Raytheon 

541^855 

230 

SN54S139 

AMD 

SN543139 


SN54LS170 

AMD 

SN54LS170 


SN54LS266 

Fairchild 

54LS266 



Signetics 

54LS55 


SN54S146 

Fairchild 

54S140 



Fairchild 

54LS1 70 



Raytheon 

64LS266 

253 

SN54LS670 

AMD 

SN54LS670 




9S140 



Signetics 

54LS1 70 



Signetics 

54LS266 



Fairchild 

54LS670 



National 

DM54S140 


SN54LS174 

AMD 

SN54LS174 


SN54LS27 

Fairchild 

54LS27 



Raytheon 

54LS670 


SN54S151 

AMD 

SN54S151 



Fairchild 

54LS174 



Raytheon 

54LS27 

214 


Signetics 

54LS670 


SN54S153 

AMD 

SN54S153 



Raytheon 

54LS174 

275 


Signetics 

54LS27 


-SN54LS73 

Fairchild 

54LS73 


SN54S157 

AMD 

SN54S157 



Signetics 

54LS174 


SN54LS273 

AMD 

SN54LS273 



Raytheon 

54LS73 

232 

SN54S158 

AMD 

SN54S158 


SN54LS1 75 

AMO 

SN54LS175 


SN54LS279 

Fairchild 

54LS279 



Signetics 

54LS73 


SN54S174 

AMD 

SN54S174 



Fairchild 

54LS1 75 


SN54LS28 

Raytheon 

54LS28 

223 

SN54LS74 

Fairchild 

54LS74 

_J 

SN54S175 

AMD 

SN54S175 



♦ Discontinued 

Bold face device numbers indicate manufacturers' data is provided in the 1C Master on the pages noted. 
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Device Page 

Device 
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Device Page 

Device 

1 Source 

Device 

Page 

i 

Texas Instruments (cont'd) 

SN5403 

Raytheon 

Signetics 

5403 

5403 

SN54151 

Raytheon 

Signetics 

54151 

54151 

SN54174 

Raytheon 

Signetics 

54174 

54174 






SN5404 

Fairchild 

5404 


Tl 

SN54151A 

SN54175 

AMD 

SN54175 


/SN54S181 

AMD 

SN54S181 




9N04 

♦SN54152 

Fairchild 

54152 


Fairchild 

93175 



Fairchild 

54S181 



National 

DM5404 



93152 


National 

DM54175 




93S41 



Raytheon 

5404 


Raytheon 

54152 


Raytheon . 

54175 


SN54S182 

Fairchild 

54S182 



Signetics 

5404 - 


Signetics 

54152 


Signetics 

54175 




93S42 


'SN5405 

Fairchild 

5405 


Tl 

SN54152A 

SN54176 

Fairchild 

54176 


SN54S188 

AMD 

AM27S09 




9N05 

SN54153 

AMD 

SN54153 



93176 



Harris 

HM7602 

682 


National 

DM5405 


Fairchild 

54153 


National 

DM7280 


SN54S188A 

MMI 

5330 



Raytheon 

5405 



93153 


Signetics 

S8280 


SN54S189 

AMD 

AM27S03 



Signetics 

5405 I 


National 

DM54153 

•SN54177 

Fairchild 

54177 




SN54S189 


SN5406 

Fairchild 

5406 


Raytheon 

54153 



93177 



National 

DM54S189 

746 



9N06 


Signetics 

54153 


National 

DM7281 


SN54S194 

AMD 

SN54S194 



National 

DM5406 

SN54154 

AMD 

SN54154 


Signetics 

S8281 


SN54S195 

AMD 

SN54S195 



Signetics 

5406 1 


Fairchild 

9311 

.SN54178 

Fairchild 

54178 



Fairchild 

93SOO 


SN5407 

Fairchild 

\5407 


National 

DM54154 



93178 

- 

SN54S20 

Fairchild 

54S20 




9N07 i 


Raytheon 

54154 


Signetics 

S8270 




9S20 



National 

DM5407 


Signetics 

54154 

SN54179 

Fairchild 

54179 


♦SN54S200 

Intersil 

IM5523 



Signetics 

5407 ! 

SN54155 

Fairchild 

93155 

\ 


93179 



MMI 

5531 


SN5408 

Fairchild 

5408 i 


National 

DM54155 

SN54180 

Fairchild 

54180 



National 

OM54S200 

704 



9N08 1 


Raytheon 

54155 



93180 



Raytheon 

RM5340 



National 

DM5408 


Signetics 

54155 


National 

DM54180 " 



Signetics 

54S200 



Raytheon 

5408 ! 

SN54156 

Fairchild 

93156 


Raytheon 

54180 



Tl 

SN54S201 



Signetics 

5408 


National 

DM54156 ^ 


Signetics 

54180 


SN54S201 

National 

0M54S200 

704 

SN5409 

Fairchild 

5409 


Raytheon 

54156 

SN54181 

AMD 

SN54181 


SN54S206 

Fairchild 

93411 




9N09 


Signetics 

54156 



9341 



Intersil 

IM5533 



National 

DM5409 

SN54157 

AMD 

SN54157 


Fairchild 

54181 



MMI 

5205 



Raytheon 

5409 


Fairchild 

9322 



9341 



National 

DM54S206 

751 


Signetics 

5409 


National 

DM9322 


National 

DM54181 



Raytheon 

RM5330 


SN5410 

Fairchild 

5410 


Raytheon 

54157 


Raytheon 

54181 



Tl 

SN74S301 




9N10 


Signetics 

54157 


Signetics 

54181 


SN54S22 

Fairchild 

54S22 



National 

DM5410. 

SN54159 

Raytheon 

54159 

SN54182 

AMD 

SN54182 




9S22 



Raytheon 

5410 

SN5416 

Fairchild 

5416 



9342 


SN54S251 

AMD 

SN54S251 



Signetics 

5410 



9N16 


Fairchild 

54182 


SN54S257 

AMD 

SN54S257 


SN54107 

AMD 

SN54107 


National 

DM5416 



9342 


SN54S258 

AMD 

SN54S258 



Fairchild 

54107 


Signetics 

5416 


National 

DM54182 


SN54S270 

MMI 

5205 




9N107 

SN54160 

AMD 

SN54160 


Raytheon 

54182 


SN54S287 

Harris 

HM7611 

682 


National 

DM54107 


Fairchild 

9310 


Signetics 

54182 



MMI 

5301 



Signetics 

54107 


National 

DM54160 

SN54184 

National 

DM54184 


SN54S288 

Harris 

HM7603 

682 

SN54109 

National 

DM54109 


Raytheon 

54160 

SN54185A 

National 

DM54 185A 



MMI 

5331 



Signetics 

54109 


Signetics 

54160 

SN54186 

Harris 

HPROM0512 



National 

DM7578 

702 

SN5412 

Fairchild 

5412 

SN54161 

AMD 

SN54161 

SN54187 

Intersil 

IM5603 ^ 


SN54S289 

AMD 

AM27S02 




9N12 


Fairchild 

9316 


MMI 

5200 




SN54S289 



Raytheon 

5412 


National 

DM54161 

SN54188 

Harris 

HM7602 

682 


National 

DM54S289 


SN54121 

Fairchild 

54121 


Raytheon 

54161 

SN54188A 

MMI 

5330 


SN54S301 

National 

DM54S206 

751 



9603 


Signetics 

54161 


National 

DM7577 

702 

SN54S370 

MMI 

5206 



Motorola 

MC9603 

SN54162 

AMD 

SN54162 

SN54190 

Fairchild 

54190 


SN54S387 

Harris 

HM7610 

682 


National 

DM54121 


National 

DM54162 



93190 

' 


Intel 

M3601 



Signetics 

54121 


Raytheon 

54162 


National 

DM54190 




3601 

695 

SN54123 

AMD 

AM26123 


Signetics 

54162 


Raytheon 

54190 



MMI 

5300 




SN54123 

SN54163 

AMD 

SN54163 

SN54191 

Fairchild 

54191 




6300 



National 

DM54123 


National 

DM54163 



93191 



National 

DM54S387 

708 


Raytheon 

54123 


Raytheon 

54163 


National 

DM54191 



Signetics 

S82S126 



Signetics 

54123 


Signetics^ 

54163 ' 


Raytheon 

54191 


SN54S40 

Fairchild 

54S40 


SN54125 

National 

DM7093 

SN54164 

AMD 

SN54164 

SN54192 

AMD 

SN54192 




9S40 


SN54126 

National 

DM7094 


Fairchild 

54164 



9360 


SN54S412 

AMD 

SN54S412 


SN5413 

Fairchild 

5413 



93164 


Fairchild 

54192 


SN54S64 

Fairchild 

54S64 




9N13 


National 

DM7570 



9360 




9S64 



National 

DM5413 


Raytheon 

54164 


National 

DM7560 


SN54S65 

Fairchild 

54S65 



Signetics 

5413 


Signetics 

54164 


Raytheon 

54192 




9S65 


SN54132 

National 

DM54132 

SN54165 

Fairchild 

54165 


Signetics 

54192 


SN54S74 

Fairchild 

54S74 



Signetics 

54132 



93165 

SN54193 

AMD 

SN54193 




9S74 


SN54136 

Raytheon 

54136 


National 

DM7590 



9366 


SN5400 

Fairchild 

5400 


SN5414 

National 

DM5414 


Raytheon 

54165 


Fairchild 

54193 




9N00 



Signetics 

5414 


Signetics 

54165 



9366 



National 

DM5400 


SN54141 

National 

DM54141 

SN54166 

Fairchild 

54166 


National 

DM7563 



Raytheon 

5400 



Signetics 

54141 



93166 


Raytheon 

54193 



Signetics 

5400 > 


SN54145 

Fairchild 

54145 


National , 

DM54166 


Signetics 

54T93 


SN5401 

Fairchild 

5401 




93145 


Raytheon 

,54166 

SN54194 

AMD 

SN54194 




9N01 



Rational 

DM54145 


Signetics 

54166 


National 

DM54194 



National 

DM5401 



Raytheon 

54145 

SN5417 

Fairchild 

5417 


Raytheon 

54194 



Raytheon 

5401 



Signetics 

54145 



9N17 

SN54195 

AMD 

SN54195 



Signetics 

5401 


SN54150 

Fairchild 

54150 


National 

DM541 7 


Fairchild 

9300 


SN5402 

Fairchild 

5402 




93150 


Signetics 

5417 


National 

DM9300 




9N02 



National 

DM54150 

SN54170 

Fairchild 

54170 


Raytheon 

54195 



National 

DM5402 



Raytheon 

54150 


Raytheon 

54170 


Signetics 

54195 



Signetics 

5402 



Signetics 

541 50 

SN54173 

National 

DM7551 

SN54196 

Fairchild 

54196 


SN5403 

Fairchild 

5403 


♦SN54151 

Fairchild 

54151 

SN54174 

AMD 

SN54174 



93196 




9N03 




93151 


Fairchild 

93174 


National 

DM54196 



National 

DM5403 



National 

DM54151 


National 

DM54174 

/' 


Signetics 

S8290 



♦ Discontinued 

The manufacturers report their devices can be used as direct replacements. Performance details 
often differ, so compare the specifications considering your requirements. 
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Texas Instruments (cont'd) 

SN5442 

Signetics 

Tl 

5442 

SN5442A 


SN5480 

Fairchild 

5480 

9380 


SN55110 

AMD 

Fairchild 

SN55110 

55110 





SN54425 

National 

DM7093 



Signetics 

5480 



Raytheon 

RM55110 


SN54197 

Fairchild 

54197 

SN54426 

National 

DM7094 


♦SN5481 

Fairchild 

93407 



Silicon G 

SG1 10 



' 

93197 

♦81^5443 

Fairchild 

5443 



Raytheon 

5481 


SN55112 

Fairchild 

55112 



National 

DM54197 



9353 



Tl 

SN5481A 


SN55114 

Fairchild 

96114 


SN54198 

Fairchild 

54198. 


Raytheon 

5443 


SN5482 

Fairchild 

5482 



ITT 

ITT9614 




93198 


Signetics 

5443 




9382 


SN55115 

Fairchild 

96115 



National 

DM54198 


Tl 

SN5443A 


♦SN5483 

Fairchild 

5483 



in 

ITT9615 



Raytheon 

54198 

♦SN5444 

Fairchild 

5444 




9383 


SN55121 

Fairchild 

55121 



Signetics 

54198 



9354 



National 

DM5483 



National 

DS55121 


SN54199 

National 

DM54199 


Raytheon 

5444 



Raytheon 

5483 


SN55122 

Fairchild 

55122 



Raytheon 

54199 


Signetics 

5444 



Signetics 

5483 



National 

DS55122 



Signetics 

54199 


Tl 

SN5444A 



Tl 

SN5483A 


SN55123 

Fairchild 

55123 


SN5420 

Fairchild 

5420 

SN5445 

Fairchild 

5445 


SN5485 

National 

DM5485 



Silicon G 

SG123 




9N20 



9345 


SN5486 

Fairchild 

5486 


SN55124 

Fairchild 

55124 



National . 

DM5420 


National 

DM5445 




9N86 



Silicon G 

SGI 24 



Raytheon 

5420 


Raytheon 

5445 



National 

DM5486 ^ 


SN55138 

Silicon G 

SG55138 



Signetics 

S8819 


Signetics 

5445 



Raytheon 

5486 


SN55180 

National 

DS7800 




5420 

♦SN5446 

Fairchild 

5446 



Signetics 

5486 


SN55182 

National 

DS7820 


♦SN54200 

MMI 

5531 



9357 


♦SN5488 

Intersil 

IM5600 



Signetics 

DM7820 



Tl 

SN54S201 


National 

DM5446 



MMI 

5230 


SN55183 

National 

DS7830 


SN54206 

MMI 

5530 


Tl 

SN5446A 



National 

DM5488 

702 


Signetics 

DM7830 



National 

DM54S206 751 

♦SN5447 

Fairchild 

5447 



Tl 

SN5488A 


SN5520 

National 

DS5520 



Tl 

SN54S301 



9357 

'' 

♦SN5489 

AMD 

SN5489 



Silicon G 

SG5520 


SN5422 

Raytheon 

5422 


National 

DM5447 



Fairchild 

93403 


SN55207 

Fairchild 

55207 


SN542-21 

AMO 

SN54221 


Tl 

SN5447A 



MMI 

5560 



Silicon G 

SG207 


SN5423 

Fairchild 

5423 

SN5448 

Fairchild 

5448 



National 

DM5489 

704 

SN55208 

Fairchild 

55208 




9N23 



9358 




DM5489 

741 


• Silicon G 

SG208 



National 

DM5423 


National 

DM5448 



Raytheon 

5489 


SN5521 

National 

DS5521 


SN5425 

Fairchild 

5425 


Signetics 

5448 



Signetics 

S8225 



Silicon G 

SG5521 




9N25 

SN5449 

Fairchild 

5449 



Tl 

SN54S189 


SN5522 

Motorola 

MC5522 



National 

DM5425 



9359 


♦SN5490 

Fairchild 

5490 



National 

DS5522 


SNS4251 

National 

DM7121 

SN5450 

Fairchild 

5450 




9390 



Silicon G 

SG5522 


SN5426 

Fairchild 

5426 



9N50 



National 

DM5490 


SN55224 - 

Fairchild 

55224 




9N26 


National 

DM5450 



Signetics 

5490 


SN55225 

Fairchild 

55225 



National 

DM5426 


Signetics 

5450 



Tl 

SN5490A 


SN5523 

Motorola 

MC5523 



Signetics 

S8T18 

SN5451 

Fairchild 

5451 


♦SN5491 

Fairchild 

5491 



Natiortal 

DS5523 




5426 



9N91 




9391 



Silicon G 

SG5523 


SN5427 

Fairchild 

5427 


National 

DM5451 



National 

DM5491 


SN55232 

Fairchild 

55232 

1 



9N27 


Signetics 

5451 



Signetics 

5491 


SN55233 

Fairchild 

65233 



National 

DM5427 

SN5453 

Fairchild 

5453 



Tl 

SN5491A 


SN55234 

AMD 

SN55234 



SW 

SW5427 



9N53 


♦SN5492 

Fairchild 

5492 



Fairchild 

55234 


SN54270 

MMI 

5205 


National 

DM5453'^ 




9392 


SN55235 

Fairchild 

55235 


SN54278 

Motorola 

MC54278 


Signetics 

5453 



National 

DM5492 


SN55238 

AMD 

SN55238 


SN54279 

Motorola 

MC54279 

SN5454 

Fairchild 

5454 



Signetics 

5492 



Fairchild 

55238 


SN54280 

Raytheon 

54280 



9N54 



Tl 

SN5492A 


SN55239 

AMD 

SN55239 


SN54283 

Raytheon 

54283 


National 

DM5454 


♦SN5493 

Fairchild 

5493 



Fairchild 

55239 


SN54284 

National 

DM7875A 


Signetics 

5454 




9393 



Silicon G 

SG239 


SN54285 

National 

DM7875B 

SN5460 

Fairchild 

5460 



Natiortal 

DM5493 


SN5524 

Fairchild 

5524 


SN5430 

Fairchild 

5430 



9N60 



Signetics 

5493 



■ Motorola 

MC5524 




9N30 


National 

DM5460 



Tl 

SN5493A 



National 

DS5524 



National 

DM5430 


Signetics 

5460 


SN5494 

Fairchild 

5494 



Silicon G 

SG5524 



Signetics 

.S8808 

-SN5470 

Fairchild 

5470 




9394 


SN55244 

AMD 

MCI 544 




5430 



9N70 



Signetics 

5494 




MCI 544 


SN5432 

Fairchild 

5432 


National 

DM5470 

' 

♦SN5495 

Fairchild 

5495 


■SN5525 

Fairchild 

5525 




9N32 


Signetics 

5470 




9395 ' 



Motorola 

MC5525 



National 

DM5432 

SN5472 

Fairchild 

9N72 



National 

DM5495 



National 

DS5525 



Signetics 

5432 


National 

DM5472 



Signetics 

5495 



Silicon G 

SG5525 



SW 

SW5432 


Signetics 

5472 



Tl 

SN5495A 


SN5528 

Fairchild 

5528 


SN54365 

National 

DM7095 

SN5473 

Fairchild 

5473 


SN5496 

Fairchild 

5496 



Motorola 

MC5528 


SN54366 

National 

DM7096 



9N73 




9396 



National 

DS5528 


SK54367 

National 

DM7097 


National 

DM5473 



National 

DM5496 



Silicon G 

SG5528 


SN54368 

National 

DM7098 


Signetics 

5473 



Signetics 

5496 


SN5529 

. Fairchild 

5529 


SN5437 

Fairchild 

5437 

SN5474 

Fairchild 

5474 


SN5510 

Motorola 

MC1510 



Motorola 

MC5529 




9N37 



9N74' 


SN55107 

AMD 

SN55107 



National 

DS5529 



National 

DM5437 


National 

DM5474 



Fairchild 

55107 



Silicon G 

SG5529 



Signetics 

5437 


Raytheon * 

5474 



Motorola 

MC55107 


SN55325 

AMD 

SN55325 


SN54370 

MMI 

5206 


Signetics 

5474 



National 

DS55107 

475 


Fairchild- 

55325 


SN5438 

Fairchild 

5438 

SN5475 

Fairchild 

5475 



Raytheon 

RM55107 



Motorola 

MC55325 




9N38. 



9375 



Silicon G 

SGI 07 



National 

DS5S325 

49$ 


National 

DM5438 


National 

DM5475 


SN55108 

AMD 

SN55108B 



Raytheon 

RM55325 



Signetics 

5438 


Signetics 

5475 



Fairchild 

55108 



Silicon G 

SG55325 


SN5440 

Fairchild 

5440 

SN5476 

Fairchild 

5476 



Motorola 

MC55108 


SN55326 

Fairchild 

55326 




9N40 



9N76 



National 

D$55108 

475 

SN55327 

Fairchild 

55327 



National 

DM5440 


Motorola 

MC5476 



Raytheon 

RM55108 


SN5534 

Fairchild. 

5534 



Signetics 

5440 I 


National 

DM5476 



Silicon G 

SGI 08 



National 

DS5534 


♦SN5442 

Fairchild 

5442 


Signetics 

5476 


SN55109 

AMD 

SN55109 



Silicon G 

SG5534 




9352 1 

SN5477 

Fairchild 

5477 



Fairchild 

55109 


SN5535 

Fairchild 

5535 



National 

DM5442 



9377 



Raytheon 

RM55109 



National 

DS5535 



Raytheon 

5442 


Signetics 

5477 



Silicon G 

SGI 09 



Silicon G 

SG5535 



♦ Discontinued 
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IC Master 
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I Replacement 

IC Master 
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1 Replacement 

IC Master 
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Device Page 
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1 Source 

Device Page 

Device 

1 Source 

Device Page 

Device 

1 Source 

Device 

Page 

Texas Instruments (cont'd) 

♦SN72506 

♦SN72510 

Tl 

Tl 

TL506 

TL510 

SN74H183 

Fairchild 

74H183 

93H183 

SN74H62 

Fairchild 

Motorola 

9H62 

filC74H62 





♦SN72514 

Tl 

TL514 


Hitachi 

HD2563 


National 

DM74H62 


SN55361 

National 

DS55361 

♦SN72555 

Tl 

NE555 

SN74H20 

Fairchild 

74H20 


Signetics 

74H62 


SN55365 

National 

DS55365 

♦SN7^558 

Tl 

MC1458 



9H20 

SN74H71 

Fairchild 

74H71 


SN55369 

National 

DS0026 474 

♦SN72560 

Tl 

TL560 


in 

in74H20 



9H71 


SN5538 

Fairchild ‘ 

5538 

♦SN72702 

\ti 

TL702 


Motorola 

MC74H20 


Motorola 

MC74H71 



National 

DS5538 

♦SN72709 

Tl 

/iA709 


National 

DM74H20 


National 

DM74H71 



Silicon G 

SG5538 

♦SN72710 

Tl 

TL710 


Raytheon 

74H20 


Signetics ' 

74H71 


SN5539 

Fairchild 

5539 

♦SN72711 

Tl 

M711 


Signetics 

74H20 

SN74H72 

Fairchild 

74H72 



National 

DS5539 

♦SN72720 

Tl 

tL720 ' 

SN74H21 

Fairchild 

74H21 



9H72 



Silicon G 

SG5539 

♦SN72723 

Tl 

nkm 



9H21 


in 

in74H72 


SN55450 

Fairchild 

55450 

♦SN72733 

Tl 

M733 


in 

ltT74H21 


Motorola 

MC74H72 



National 

DS55450 

♦SN72741 

Tl 

mA741 


Motorola 

MC74H21 


National; 

DM74H72 



Raytheon 

RM55450 

♦SN72747 

Tl 

#»A747 


National 

DM74H21 


Signetics 

74H72 



Silicon G 

S655450 

♦SN72748 

Tl 

mA748 


Signetics 

74H21 

SN74H73 

Fairchild 

74H73 


SN5545t 

Fairchild 

55451 

♦SN72777 

Tl 

M777 

SN74H22 

Fairchild 

74H22 



9H73 



National 

DS55451 

♦SN72810 

Tl 

TL810 



9H22 


in 

ITT74H73 



Raytheon 

RM55451 

♦SN72811 

Tl 

TL811 


Motorola 

MC74H22 


Motorola 

MC74H73 



Silicon G 

SG55451 

♦SN72820 

Tl 

TL820 


National 

DM74H22 


National 

DM74H73 


SN55452 

Fairchild 

55452 

♦SN72905 

Motorola 

MC7905 


Raytheon 

74H22 


Signetics 

74H73 . 



National 

DS55452 

♦SN72906 

Motorola 

MC7906 


Signetics 

74H22 

SN74H74 ' 

Fairchild 

74H74 



Raytheon 

RM55452 

♦SN72912 

Motorola 

MC7912 

SN74H30 

Fairchild 

74H30 



9H74 



SiliconG 

SG55452 

♦SN72915 

Motorola 

MC7915 



9H30 


in 

ITT74H74 


SN55453 

Fairchild 

55453 

SN74H00 

Fairchild 

74HOO 


ITT 

in74H30 


Motorola 

MC74H74 



National 

DS55453 



9H00 


Motorola 

MC74H30 


National 

DM74H74 , 



Raytheon 

RM55453 


in 

in74H00 


National 

DM74H30 


Raytheon 

74H74 



Silicon G 

SG55453 


Motorola 

MC74H00 


Signetics 

74H30 


Signetics 

74H74 


SN55454 

Fairchild 

55454 


National 

DM74H00 

SN74H40 

Fairchild 

74H40 

SN74H76 

Fairchild 

74H76 



. National 

DS55454 


Raytheon 

. 74H00 



9H40 



9H76 



Raytheon 

RM55454 


Signetics 

74H00 


in 

in74H40 


m 

in74H76 



Silicon G 

SG55454 

SN74H01 

Fairchild 

74H01 


Motorola 

MC74H40 


Motorola 

MC74H76 


SN55460 

Fairchild 

55460 



9H01 


National 

DM74H40 


National 

DM74H76 



National 

DS55460 


ITT 

in74H01 


Raytheon 

74H40 


Signetics 

74H76 



Silicon G 

SG55460 


Motorola 

MC74H01 


Signetics 

74H40 

SN74H78 

Fairchild 

74H78 


SN55461 

Fairchild 

55461 


National 

DM74H01 

SN74H50 

Fairchild 

74H50 



9H78 



National 

DS55461 


Raytheon 

74H01 



9H50 


National 

DM74H78 



Silicon G 

SG55461 


Signetics 

74H01 


in 

in74H50 . 

SN74H8r 

Fairchild 

74H87 


SN55462 

Fairchild 

55462 

SN74H04 

Fairchild 

74H04 


Motorola 

MC74H50 



93H87 



National 

DS55462 



9H04 


National 

DM74H50, 


Motorola 

MC74H87 



Silicon G 

SG55462 


in 

in74H04 


Signetics 

74H50 

SN74LS00 

Fairchild 

74LS00 


SN55463 

Fairchild 

55463 


Motorola 

MC74H04 

SN74H51 

Fairchild ^ 

74H51 


National 

DM74LSOO 



National 

DS55463 


National 

DM74H04 



9H51 

, 

Raytheon 

74LS00 

210 


Silicon G 

SG55463 


Raytheon 

74H04 


in 

in74H51 


Signetics 

74LS00 


SN55464 

Fairchild 

55464 


Signetics 

74H04 


Motorola 

MC74H51 

SN74LS01 

National 

DM 74 IS0 1 



National 

DS55464 

SN74H05 

Fairchild 

74H05 


National 

DM74H51 


Raytheon 

74LS01 

212 


Silicon G 

S655464 



9H05 


Signetics 

74H51 


Signetics 

, 74LS01 


SN55470 

Fairchild 

' 55470 


in 

in74H05 

SN74H52 

Fairchild 

74H52 

SN74LS02 

Fairchild 

74LS02 


SN55471 

Fairchild 

55471 


Motorola 

MC74H05 



9H52 


Raytheon 

74LS02 

214 

SN55472 

Fairchild 

55472 


National 

DM74H05 


Motorola 

MC74H52 


Signetics 

74LS02 


SN55473 

Fairchild 

55473 


Raytheon 

74H05 


National 

DM74H52 

SN74LS03 

Fairchild 

74LS03 


SN55474 

Fairchild 

55474 , 


Signetics 

74H05 


Signetics 

74H52 


National 

DM74LS03 


SN55480 

National 

DS7880 

SN74H10 

Fairchild 

74H10 

SN74H53 

Fairchild 

74H53 


Raytheon 

74LS03 

212 

SN55493 

National 

DS55493 



9HI10 



9H53 


Signetics 

74LS03 


SN55494 

National 

DS55494 


in 

in74H10 


in 

in74H53 

SN74LS04 

Fairchild' 

74LS04 


♦SN56502 

Tl 

TL441 


Motorola 

MC74H10 


Motorola 

MC74H53 


National 

DM74LS04 


♦SN72L022 

Tl 

TL022 


National 

DM74H10 


National 

DM74H53 


Raytheon 

74LS04 

210 

♦SN72L044 

Tl 

TL044 


Raytheon 

74H10 


Signetics 

74H53 


Signetics 

74LS04 


♦SN72301A 

Tl 

LM301 


Signetics 

74H10 

SN74H54 

Fairchild 

74H54 

SN74LS05 

Fairchild 

74LS05 


♦SN72304 

Tt 

LM304 

SN74H101 

Motorola 

MC74H101 



9H54 


Raytheon 

74LS05 

212 

♦SN72305 

tl 

LI\)I305 


Signetics 

74H101 


in 

in74H54 


Signetics 

74LS05 


♦SN72306 

Tl 

LM306 

SN74Ht02 

Motorola 

MC74H102 


Motorola 

MC74H54 - 

SN74LS08 

Fairchild , 

74LS08 


♦SN 72307 

Tl 

LM307 


Signetics 

74H102 . 


National 

DM74H54 


Raytheon 

741808 

215 

♦SN723Cf8 

AMO 

LM308 

SN74H103 

National 

DM74H103 


Signetics 

74H54 


Signetics 

74LS08 



Fairchild 

mA308 


Signetics 

74H103 

SNf 4H55 

Fairchild 

74H§5 

SN74LS09 

Fairchild 

74iS09 



Intersil 

11^308 

SN74H106 

Fairchild 

74H106 



9H55 


Raytheon 

74L809 

217 


Motorola 

MllM308 



9H106 


Motorola 

MC74H55 


Signetics 

74LSQ9 



Raytheon 

LM308 


National 

DM74H106 


National 

DM74H55 

SN74LS10 

Fairchild 

74LS10 



RCA 

CA308 


Signetics 

74H106 


Signetics 

74H55 


National 

DM74LS10 



Silicon G 

SG308 

SN74H108 

Fairchild 

74H108 

SN74H60 

Fairchild 

74H60 


Raytheon 

74L810 

210 


Teledyne S 

LM308 



9H108 



9H60 


Signetics 

74LS10 


♦SN72309 

Tl 

LM309 


Motorola 

MC74H108 


in 

in74H60 

SN74LS107 

Raytheon 

74L8107 

232 

♦SN72310 

AMD 

LM310 


National 

DM74H108' 


Motorola 

MC74H60 


Signetics 

74LS107 



Fairchild 

JIA310 


Signetics 

74H108 


National 

DM74H60 

SN74LS109 

Fairchild 

74LS109 



Intersil 

LM310 

SN74H11 

Fairchild 

74H1 1 


Signetics 

74H60 


Raytheon 

74L8109 

251 


Motorola 

MLM310 



9H11 

SN74H61 

Fairchild 

74H61 


Signetics 

74LS109 



Silicon G 

SG310 


in 

in74H11 



9H61 

SN74LS1 1 

Fairchild 

74LS11 , 


♦SN72311 

Tl 

LM311 


Motorola 

MC74H11 


Motorola 

MC74H61 


Raytheon 

74L811 

215 

♦SN72318 

Tl 

LM318 


National 

DM74H11 


National 

DM74H61 


Sighetics 

74LS11 


♦SN7^376 

Tl 

LM376 


Raytheon 

74H1 1 


Signetics 

74H61 

SN74LS112 

Fairchild 

74LS112 


♦SN72440 

Tl 

TL440 


Signetics 

74H1 1 

SN74H62 

Fairchild 

74H62 


Raytheon 

74L8112 

232 


♦ Discontinued 

The manufacturers report their devices can be used as^ direct replacements. Performance details 
often differ, so compare the specifications considering your requirements. 
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Device 
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1 Source 

IC Master 
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Manufa^urer 

Device 

I Replacement 
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Manufacturer 
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j Replacement 
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Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Texas Instruments (cont'd) 

SN74LS164 

Signetics 

74LS164 


SN74LS26 

Signetics 

74LS26 


SN74LS51 

Signetics 

74LS51 



SN74LS168 

AMD 

SN74LS168 


SN74LS260 

Fairchild 

74LS260 


SN74LS54 

Fairchild 

74LS54 






SN74LS169 

AMD 

SN74LS169 



Signetics 

74LS260A 



Raytheon 

74LS54 

230 

SN74LS112 

Signetics 

74LS112 


SN74LS170 

AMD 

SN74LS170 


SN74LS261 

Signetics 

74LS261 



Signetics 

74LS54 


SN74LS113 

Fairchild 

74LS113 



Fairchild 

74LS170 


SN74LS266 

Fairchild 

74LS266 


SN74LS55 

Fairchild 

74LS55 



Raytheon 

74LS113 

232 


Raytheon 

74LS170 



Raytheon 

74LS266 

253 



74LS55 



Signetics 

74LS113 



Signetics 

74LS170 



Signetics 

i74LS266 



Raytheon 

74LS55 

230 

SN74LS114 

Fairchild 

74LS114 


,SN74LS174 

AMD 

SN74LS174 


SN74LS27 

Fairchild 

74LS27 



Signetics 

74LS55 



Raytheon 

74LS114 

237 


Fairchild 

74LS1 74 



Raytheon 

74LS27 

214 

SN74LS670 

AMD 

SN74LS670 



Signetics 

74LS114 



Raytheon 

74LS174 

275 


Signetics 

N74LS27 



Fairchild 

74LS670 


SN74LS12 

National 

DM74LS12 



Signetics 

74LS174 


SN74LS273 

AMD 

SN74LS273 



Raytheon 

74LS670 



Raytheon 

74LS12 

212 

SN74LS175 

AMD 

SN74LS175 


SN74LS279 

Fairchild 

74LS279 



Signetics 

741S670 



Signetics 

74LS12 



Fairchild 

74LS175 



Raytheon 

74LS279 


SN74LS73 

Fairchild 

74LS73 


SN74LS122 

Raytheon 

74LS122 



Raytheon 

74LS175 

275 

SN74LS28 

Raytheon 

74LS28 

223 


Raytheon 

74LS73 

232 

SN74LS123 

AMD 

SN74LS123 



Signetics 

74LS175 



Signetics ' 

74LS28 



^igneties 

74LS73 



Raytheon 

74LS123 


SN74LS181 

AMD 

SN74LS181 


SN74LS281 

AMD 

SN74LS281 


SN74LS74 

Fairchild 

74LS74 


SN74LS125 

Fairchild 

74LS125 



Fairchild 

74LS181 




SN74LS281 



Raytheon 

74LS74 

235 

SN74LS126 

Fairchild 

74LS126 



Raytheon 

74LS181 

277 

SN74LS283 

Fairchild 

74LS283 



Signetics 

74LS74 


SN74LS13 

Signetics 

74LS13 



Signetics 

74LS181 



Raytheon 

74LS283 


SN74LS75 

Raytheon 

74LS75 


SN74LS132 

Fairchild 

74LS132 


SN74LS190 

AMD 

SN74LS190 



Signetics 

74LS283 


SN74LS76 

Raytheon 

74LS76 

232 


Signetics 

74LS132 



, Fairchild 

74LS190 


SN74LS290 

Fairchild 

74LS290 



Signetics 

74LS76 


SN74LS136 

Fairchild 

74LS136 



Raytheon 

74LS190 

283 


Signetics 

74LS290 


SN74LS78 

Raytheon 

74LS78 

237 


Raytheon 

74LS136 

253 


Signetics 

74LS190 


SN74LS293 

Fairchild 

74LS293 



Signetics 

74LS78 



Signetics 

74LS136 


SN74LS191 

AMD 

SN74LSiai 



Signetics 

74LS293 


SN74LS83A 

Raytheon 

74LS83A 

239 

SN74LS138 

AMD 

SN74LS,138 



Fairchild 

74LS191 


SN74LS295A Fairchild 

74LS295 



Signetics 

74LS83A 



Fairchild 

74LS138 



Raytheon 

74LS191 

283 


Raytheon 

74LS295A 

321 

SN74LS85 

Signetics 

74LS85 



Raytheon 

74LS138 

254 


Signetics 

74LS191 



Signetics 

74LS295A 


SN74LS86 

Fairchild 

74LS86 



Signetics 

74LS138 


SN74LS192 

AMD 

SN74LS192 


SN74LS298 

Fairchild 

74LS298 



Raytheon 

74LS86 

242 

SN74LS139 

AMD 

SN74LS139 



Fairchild 

74LS192 



Raytheon 

74LS298 

323 


Signetics 

74LS86 




SN74L$139 



Raytheon 

74LS192 

291 

SN74LS299 

AMD 

SN74LS299 


SN74LS90 

Fairchild 

74LS90 



Fairchild 

74LS139 



Signetics 

74LS192 


SN74LS30 

Fairchild 

74LS30 



Raytheon 

74LS90 

243 


Raytheon 

74LS139 

254 

SN74LS193 

AMD 

SN74LS193 



National 

DM74LS30 



Signetics 

74LS90 



Signetics 

74LS139 



Fairchild 

74LS193 



Raytheon 

74LS30 

210 

SN74LS92 

Fairchild 

74LS92 


SN74LS14 

Fairchild 

74LS14 



Raytheon 

74LS193 

291 


Signetics 

■74LS30 



Raytheon 

74LS92 

243 

’ 

Raytheon 

74LS14 

218 


Signetics 

74LS193 


SN74LS32 

Fairchild 

74LS32 



Signetics 

74LS92 



Signetics 

74LS14 


SN74LS194A AMD 

SN74LS194 



Raytheon 

74LS32 

225 

SN74LS93 

Fairchild 

74LS93 


SN74LS145 

Signetics 

74LS145 



Fairchild 

74LS194 



Signetics . 

74LS32 



Raytheon 

74LS93 

243 

SN74LS148 

AMD 

SN74LS148 



Raytheon 

74LS194A 

299 

SN74LS322 

AMD 

AM25LS22 



Signetics 

74LS93 


SN74LS15 

Fairchild 

74LS15 



Signetics 

74LS194A 




SN74LS322 


SN74LS95B 

Fairchild 

74LS95 



Raytheon 

74LS15 

217 

SN74LS195 

AMD 

SN74LS195 


SN74LS323 

AMD 

AM25LS23 



Raytheon 

74LS95B 



Signetics 

74LS15 



Fairchild 

74LS195 




SN74LS323 



Signetics 

74LS95B 


SN74LS151 

AMD 

SN74LS151 



Signetics 

74LS195A 


SN74LS33 

Raytheon 

74LS33 

226 

SN74LS96 

Signetics 

74LS96 



Fairchild 

74LS151 


SN74LS195A Raytheon 

74LS195A 

302 


Signetics 

74LS33 


SN74L00 

National 

DM74L00 



Raytheon 

74LS151 

256 

SN74LS196 

Fairchild 

74LS196 


SN74LS365 

Raytheon 

74LS365 

325 

SN74L01 

National 

DM74L01 



Signetics 

74LS151 



Raytheon 

74LS196 

305 

SN74LS366 

Raytheon 

74LS366 

325 

SN74L02 

National 

DM74L02 


SN74LS152 

Fairchild * 

74LS152 



Signetics 

74LS196 


SN74LS367 

Raytheon 

74LS367 


SN74L03 

National 

DM74L03 



Raytheon 

74LS152 

256 

SN74LS197 

, Fairchild 

74LS197 


SN74LS368 

Fairchild 

74LS368 


SN74L04 

National 

DM74i04 


SN74LS153 

AMD 

SN74LS153 



Raytheon 

74LS197 

305 


Raytheon 

74LS368 


SN74L10 

National 

DM74L10 



Fairchild 

74LS153 



Signetics 

74LS197 



Signetics 

74LS368 


SN74L123 

National 

DM74L123 



Raytheon 

74LS1S3 

258 

SN74LS20 

Fairchild 

74LS20 


SN74LS37 

Fairchild 

74LS37 


SN74L154 

National 

DM74L154A 



Signetics 

74LS153 



National 

DM74LS20 



Raytheon 

74LS37 

223 

SN74L157 

National 

DM74L157A 


SN74LS155 

Fairchild 

74LS155 



Raytheon 

74LS20 

210 


Signetics 

74LS37 


SN74L164 

National 

DM74L164 



Raytheon 

74LS155 

260 


Signetics 

74LS20 


SN74LS373 

AMD 

SN74LS373 


SN74L192 

National 

DM74L192 


SN74LS156 

Fairchild 

74LS156 


SN74LS21 

Fairchild 

74LS21 


SN74LS374 

AMD 

SN74LS374 


SN74L193 

National 

DM74L193 



Raytheon 

74LS156 

260 


Raytheon 

74LS21 

215 

SN74LS375 

Raytheon 

74LS375 


SN74L20 

National 

DM74L20 


SN74LS157 

/^MD 

SN74LS157 



Signetics 

74LS21 


SN74LS377 

AMO 

SN74LS377 


SN74L30 

National 

DM74L30 



Fairchild 

74LS157 • 


SN74LS22 

Fairchild 

74LS22 


SN74LS378 

AMD 

SN74LS378 


SN74L42 

National 

DM74L42A 



Raytheon 

74LS157 

262 


National 

DM74LS22 


SN74LS379 

AMD 

AM25LS08 


SN74L51 

National 

DM74L51 



Signetics 

74LS157 



Raytheon 

74LS22 

212 



SN74LS379 


SN74L54 

National 

DM74L54 


SN74LS158 

AMD 

SN74LS158 



Signetics 

74LS22 


SN74tS38 

Fairchild 

74LS38 


SN74L55 

National 

DM74L55 



Fairchild 

74LS158 


SN74LS221 

Raytheon 

74LS22t 



Raytheon 

74LS38 

226 

SN74L71 

National 

DM74L71 



Raythetm 

74LS158 

262 


Signetics 

74LS221 



Signetics 

74LS38 


SN74L72 

National 

DM74L72 



Signetics 

74LS158 


SN74LS240 

AMD 

SN74LS240 


SN74LS381 

AMD 

SN74LS381 


SN74L73 

National 

DM74L73 


SN74LS160 

AMD 

SN74LS160 


SN74LS241 

AMD 

SN74LS241 


SN74LS384 

AMD 

AM25LS14 


SN74L74 

National 

DM74L74 



Fairchild 

74LS160 


SN74LS251 

AMD 

SN74LS251 




SN74LS384 


♦SN74L75 

National 

DM74L75 



Raytheon 

74LS160 

264 


Fairchild 

74LS251 


SN74LS385 

AMD 

AM25LS15 


SN74L78 

National 

DM74L78 



Signetics 

74LS160 



Raytheon 

74LS251 

309 



SN74LS385 


SN74L85 

National 

DM74L85 


SN741S161 

AMD 

SN74LS161 



Signetics 

74LS251 


SN74LS386 

Raytheon 

74LS386 

242 

SN74L86 

National 

DM74L86 



Fairchild 

74LS161 


SN74LS253 

AMD 

SN74LS253 


SN74LS388 

AMD 

AM25LS2518 


SN74L90 

National 

DM74L90 



Raytheon 

75LS161 



Fairchild 

74LS253 


SN74LS395 

Raytheon 

74LS395 

327 

SN74L91 

National 

DM74L91 



Signetics 

74LS.t61 



Raytheon 

74LS253 

312 

SN74LS399 

AMD 

AM25LS09 


SN74L93 

National 

DM74L93 


SN74LS162 

AMD 

SN74LS162 



Signetics 

74LS253 




SN74LS399 


SN74L95 ; 

National 

DM74L95 



Fairchild 

74LS162 


SN74LS257 

AMD 

SN74LS257 


SN74LS40 

Fairchild 

74LS40 


SN74L98 

National 

DM74L98 



Raytheon 

74LS162 

264 


Fairchild 

74LS257 



Raytheon 

74LS40 

223 

SN74S00 

Fairchild 

74S00 



Signetics 

74LS162 



Raytheon 

74LS257 

315 


Signetics 

74LS40 




9S00 


SN74LS163 

AMD 

SN74LS163 


SN74LS258 

AMD 

SN74LS258 


SN74LS42 

Fairchild 

74LS42 



National 

DM74S00 



Fairchild 

74LS163 



Fairchild 

74LS258 



Raytheon 

74LS42 

227 


^Signetics 

74S00 



Raytheon 

741S163 

264 


Signetics 

74LS258 



Signetics 

74LS42 


SN74S03 

Fairchild 

74S03 



Signetics 

74LS163 


SN74LS259 

Fairchild 

74LS259 


SN74LS424 

AMD 

SN74LS424 




9S03 


SN74LS164 

AMD 

SN74LS164 


SN74LS26 

Fairchild 

74LS26 


SN74LS51 

Fairchild ^ 

74LS51 



National 

DM74S03 



Fairchild 

74LS164 



Raytheon 

74LS26 

222 


Raytheon 

74LS51 

230 

SN74S04 

Fairchild 

74S04 



♦ Discontinued 
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ALTER1MATE SOURCE DIRECTORY 


Manufacturer 

Device 

1 Replacement 
1 Source 

iC Master 
Device Page 

Manufacturer 

Device 

Replacement 

Source 

IC Master 
Device Page 

Manufacturer 

Device 

iRepiacement 

ISource 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

Device 

C Master 
Page 

Texas Instruments (cont'd) 

SN7437 

Fairchild 

Hitachi 

9N37 

HD2552 

SN7447 

National 

Signetics 

DM7447 

7447 

SN7473 

SN7474 

SW 

Fairchild 

SW7473 

7474 






in 

in7437 


SW 

SW7447 



9N74 


SN74199 

Signetics 

74199 


Motorola 

MC7437 


Tl 

SN7447A 


Hitachi 

HD2510 


SN7420 

Fairchild 

7420 


National 

DM7437 

SN7448 

Fairchild 

7448 


in 

in7474 




9N20 


Signetics 

7437 



9358 


Motorola 

MC7474 



Hitachi 

HD2504 


SW 

SW7437 


in 

ln7448 


National 

DM7474 



in 

in7420 


TRW 

7437 ' 


Motorola 

MC7448 


Raytheon 

7474 



Motorola 

MC7420 

SN74370 

MMI 

6206 


National 

DM7448 


Signetics 

7474 



National 

DM7420 

SN7438 . 

Fairchild 

7438 


Signetics 

7448 


SW 

SW7474 



Raytheon 

7420 



9N38 


SW 

SW7448 


TRW 

'7474 



Signetics 

7420 


Hitachi 

HD2544 

SN7449 

Fairchild 

7449 

SN7475 

Fairchild 

7475 



SW 

SW7420 


in 

in7438 



9359 , 



9375 



TRW 

7420 


Motorola 

MC7438 


Motorola 

MC7449 


Hitachi 

HD2517 


SN74200 

Fairchild 

93421 


National 

DM7438 

SN7450 

Fairchild 

7450 ' 


in 

in7475 



Intersil 

IM5523 


Signetics 

7438 

'V. 


9N50 


Motorola 

MC7475 



MMI 

6531 


SW - 

SW7438 


Hitachi 

HD2506 


National 

DM7475 



Raytheon 

RC5340 


TRW 

7438 


in 

in7450 


Signetics 

7475 



Signetics 

N82S06 

SN74387 

Fairchild 

93416 


Motorola 

MC7450 


SW 

SW7475 



Tl 

SN74S201 

SN7440 

Fairchild 

7440 


National 

DM7450 


TRW 

7475 


SN74206 

Intersil 

IM5533 



9,N40 


Signetics 

7450 

SN7476 ' 

Fairchild 

7476 



MMI 

6530 


Hitachi 

HD2501 


SW 

SW7450 



9N76 



National 

OM74S206 751 


in 

in7440 


TRW 

7450 


Hitachi 

HD2516 



Raytheon 

RC5330 


Motorola 

MC7440 

SN7451 

Fairchild 

7451 


in^ 

in7476 



Tl 

SN74S301 


National 

DM7440 



9N51 


Motorola 

MC7476 


SN7422 

Raytheon 

7422 


Signetics 

7440 


Hitachi 

HD2505 


National 

DM7476 


SN74221 

AMD 

SN74221 


SW 

SW7440 


in 

in7451 


Signetics 

7476 


SN7423 

Fairchild 

7423 


TRW 

7440 


Motorola 

MC7451 


SW 

SW7476 




9N23 

♦SN7441A 

National 

DM7441 A 


National 

DM7451 


TRW 

7476 



Motorola 

MC7423 


Tl 

SN74141 


Signetics 

7451 

♦SN7477 

Fairchild 

7477 



National 

DM7423 

♦SN7442 

Fairchild 

7442 


SW 

SW7451 



9377 



SW 

SW7423 



9352 


TRW 

7451 


Motorola 

MC7477 


SN7425 

Fairchild 

7425 


Hitachi 

HD2536 

SN7453 

Fairchild 

7453 

♦SN7480 

Fairchild 

7480 




9N25 


in 

in7442 



9N53 



9380 



Motorola 

MC7425 


Motorola 

MC7442 


Hitachi 

HD2512 


in 

in7480 



National 

DM7425 


National 

DM7442 


in 

in7453 


Motorola 

MC7480 



SW 

SW7425 


Raytheon 

7442 


Motorola 

MC7453 


Signetics 

7480 


SN7426 

Fairchild 

7426 


Signetics 

7442 


National 

DM7453 



8268 




9N26 


SW 

SW7442 ‘ 


Signetics 

7453 


SW 

SW7480 



Hitachi ^ 

HD2560 


Tl 

SN7442A 


SW 

SW7453 

♦SN7481 ' 

Fairchild 

93407 



in 

in7426 

♦SN7443 

Fairchild 

7443 


TRW 

7453 


Hitachi 

HM2501 



Motorola 

MC7426 



9353 

SN7454 

Fairchild 

7454 


Motorola 

MC4004 



National 

DM7426 


Hitachi 

HD2537 



9N54 


Raytheon 

7481 



Signetics 

N8T18 


m 

in7443 


Hitachi 

HD2514 


Tl 

SN7481A 




7426 


Motorola 

MC7443 


in 

in7454 


TRW 

7481 



SW 

SW7426 


Raytheon 

7443 


Motorola 

MC7454 

SN7482 

Fairchild 

7482 



TRW 

7426 


Signetics 

7443 ; 


National 

DM7454 



9382 


SN7427 

Fairchild 

7427 


SW 

SW7443 / 


Signetics 

7454 


Hitachi 

HD2513 




9N27 


Tl 

SN7443A 


SW 

SW7454 


in 

in7482 



Motorola 

MC7427 

♦SN7444 

Fairchild 

7444 


TRW 

7454 ‘ 


National 

DM7482 



National 

DM7427 



9354 

SN7460 

Fairchild 

7460 


SW 

SW7482 



SW 

SW7427 


Hitachi 

HD2538 



9N60 

♦SN7483 

Fairchild 

7483 


SN74270 

MMI 

6205 


in 

in7444 


Hitachi 

HD2502 



9383 


SN7428 

in 

in7428 


Motorola 

MC7444 


in 

in7460 


Hitachi 

HD2535 


SN74283 

Raytheon 

74283 


Raytheon 

7444 


Motorola 

MC7460 


in 

in7483 


SN74284 

National 

DM8875A 


Signetics 

7444 


National 

DM7460 


Motorola 

MC7483 


SN74285 

National 

DM8875B 


SW 

SW7444 


Signetics 

7460 


National 

DM7483 


SN74287 

Fairchild 

93426 


Tl 

SN7444A 


SW 

SW7460 


Raytheon 

7483 


SN74290 

TRW 

74290 

SN7445 

Fairchild 

7445 


TRW 

7460 


Signetics 

7483 


SN74293 

TRW 

74293 



9345 

SN7470 

Fairchild . 

7470 


Tl • 

SN7483A 


SN7430 

Fairchild 

7430 


Hitachi 

HD2531 



9N70 

♦SN7484 

Motorola 

MC7484 




9N30 


in 

in7445 


Hitachi 

HD2539 


Tl 

SN7484A 



Hitachi 

HD2508 


Motorola 

MC7445 


ITT 

in7470 , 

SN7485 

Motorola 

MC7485 



in 

in7430 


National 

DM7445 


Motorola 

MC7470 


National 

DM7485 



Motorola 

MC7430 


Raytheon 

7445 


National 

DM7470 


Signetics 

7485 



National 

DM7430 


Signetics 

7445 


Signetics 

7470 


SW 

SW7485 



Signetics 

7430 


SW 

SW7445 

SN7472 

Fairchild 

7472 


TRW 

7485 



SW 

SW7430, 


TRW. 

7445 



9N72 

SN7486 

Fairchild 

7486 



TRW 

7430 

♦SN7446 

Fairchild 

7446 


Hitachi 

HD2529 



9N86 


SN7432 

Fairchild 

7432 



9357 


ITT 

in7472 


Hitachi 

HD2526 




9N32 


Hitachi 

HD2553 


Motorola 

MC7472 


in 

in7486 



in 

in7432 


in 

in7446 


National 

DM7472 


Motorola 

MC7486 



National 

DM7432 


Motorola. 

MC7446 


Signetics 

7472 


National 

DM7486 



Signetics 

7432 


National 

DM7446 


SW 

SW7472 


Raytheon 

7486 



SW 

SW7432 


Signetics 

7446- 


TRW 

7472 ' 


Signetics 

7486 


SN7433 

in 

in7433 


SW 

SW7446 

SN7473 

Fairchild 

7473 


SW 

SW7486 


SN74365 

National 

DM8095 


Tl 

SN7446A 



9N73 


TRW 

7486 


SN74366 

National 

DM8096 

♦SN7447 

Fairchild 

7447 


Hitachi 

HD2515 

♦SN7488 

Intersil 

IM5600 


SN74367 

National 

DM8097 


Hitachi 

HD2532 


in 

in7473 1 


MMI 

6230 ' 


SN74368 

National 

DM8098 


in 

in7447 


National 

DM7473 


Motorola 

MCM4002 


SN7437 

Fairchild 

7437 


Motorola 

MC7447 


Signetics 

7473 


National 

OM7488 

702 


^ ♦ Discontinued 

The manufacturers report their devices can be used as direct replacements. Performance details 
often differ, so compare the specifications considering your requirements. 
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1C MASTER 


Manufacturer 

Device 

1 Replacement 
I Source 

IC Master 
Device Page 

Manufacturer 

Device 

Replacement 

Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

\ Replacement 
1 Source 

IC Master 
Device Page 

Tfiiras InatruniAntfi leant* d\ 

SN75107 

AMD 

SN75107 


SN7523 

Silicon G 

SG7523 


SN75450 

Silicon G 

SG75450 





Fairchild 

75107 


SN75232 

Fairchild 

75232 


SN75451 

Fairchild 

75451 





in 

in75107 


SN75233 

Fairchild 

75233 



Hitachi 

HD2575 

SN7488 

Tl 

SN7488A 


Motorola 

MC75107 


SN75234 

AMD 

SN75234 



in 

in7545l 

SN7489 

AMD 

SN7489 


National 

DS75107 

475 


Fairchild 

75234 



Motorola 

MC75451 


Fairchild 

7489 . 


Raytheon 

RC75107A 



in 

in75234 



National 

DS75451 


Hitachi 

HM2502 

SN75108 

AMD 

SN74108 


SN75235 

AMD 

SN75235 



Raytheon 

RC75451 


Intersil 

IM5501 


Fairchild 

75108 



Fairchild 

75235 



Signetics 

75451 


National 

DM7489 704 


in 

in75108 



in 

in75235 



Silicon G 

SG75451 



DM7489 741 


Motorola 

MC75108 



Motorola 

MC75235 


SN75452 

Fairchild 

75452 


NEC 

mPB2089 


National 

DS75108 

475 

SN75236 

in 

in75236 



Hitachi 

HD2577 


Raytheon 

7489 


Raytheon 

8675 108A 


SN75238 

AMD 

SN75238 



in 

in75452 


Signetics 

N82S25 

SN75109 

AMD 

SN75109 



Fairchild 

75238 



Motorola 

MC75452 


TRW 

7489 


Fairchild 

75109 


SN75239 

AMD 

SN75239 



National 

DS75452 

♦SN7490 

Fairchild 

7490 


in 

in75109 



Fairchild 

75239 



Raytheon 

RC75452 



9390 


Raytheon 

RC75109 


SN7524 

Fairdhild 

7524 



Signetics 

75452 


Hitachi ' - 

HD2519 

SN75110 

AMD 

SN75110 



in 

in7524 



Silicon G 

SG75452 


ITT 

in7490 


Fairchild 

75110 



Motorola 

MC7524 


SN75453 

Fairchild 

75453 


Motorola 

MCM4023 


in 

in75iiq 



National 

DS7524 



Hitachi 

HD2578 



MC7490 


Motorola 

MC75110 



Signetics 

7524 



in 

in75453 


National 

DM7490 


Raytheon 

RC75110 



Silicon G 

SG7524 



Motorola 

MC75453 


Signetics 

7490 

SN75112 

Fairchild 

7.511.2 


SN7525 

Fairchild 

7-525 



National 

DS75453 


SW 

SW7490 

SN75114 

Fairchild 

9614 



in 

in7525 



Raytheon 

RC75453 


Tl 

'SN7490A 

SN75115 

Fairchild 

9615 



Motorola 

MC7525 



Signetics 

75453 


TRW 

7490 

SN75121 

Fairchild 

75121 



National 

DS7525 



Silicon G 

SG75453 

♦SN7491 

Fairchild 

7491 


Motorola 

MC8T13 



Signetics 

7525 


SN75454 

Fairchild 

75454 



9391 


National 

DS75121 



Silicon G 

SG7525 



Hitachi 

HD2579 


Hitachi 

HD2524 

SN75122 

Fairchild 

75122 


SN7528 

Fairchild 

7528 



in 

in75453 


ITT 

in7491 


Motorola 

MC8T14 



in 

in7528 



Motorola 

MC75454 


Motorola 

MC7491 


National 

DS75122 



Motorola 

MC7528 



National 

DS75454 


National 

DM7491 

SN75123 

Fairchild 

75123 



National 

DS7528 



Raytheon 

RC75454 


Signetics 

7491 


Motorola 

MC8T23 



Silicon G 

SG7528 



Signetics 

75454 


SW 

SW7491 


National 

DS75123 


SN7529 

Fairchild . 

7529 



Silicon G 

SG75454 


Tl 

SN7491A 

SN75124 

Fairchild 

75124 



in 

in7529 


SN75460 

Fairchild 

75460 

♦SN7492 

Fairchild 

7492 


Motorola 

MC8T24 



Motorola 

MC7529 



in 

in75460 



9392 

SN75125 

National 

DS75125 



National 

DS7529 



Motorola 

MC75460 


Hitachi 

HD2521 

SN75138 

Silicon G 

SG75138 



Silicon G 

SG7529 



National 

DS75460 ‘ 


in 

in7492 

SN75140 

Motorola 

MC75140 


SN75324 

National 

D$75324 

497 


Silicon G 

S675460 


Motorola 

MC7492 

SN75150 

Fairchild 

75150 



Raytheon 

RC75324 


SN75461 

Fairchild 

75461 


National 

DM7492 


Raytheon 

RC75150 


SN75326 

AMD 

SN75325 



in 

in75461 


Signetics 

7492 

SN7515? 

Fairchild 

9627 



Fairchild 

75325 



Motorola 

MC76461 


SW 

SW7492 

SN75154 

Fairchild 

75154 



in 

in75325 



National 

DS75461 


Tl 

SN7492A 


in 

in9311 



Motorola 

MC75325 



Silicon G 

S675461 


TRW 

7492 


National 

DS75154 



National 

DS75325 

495 

SN75462 

Fairchild 

75462 

♦SN7493 

Fairchild 

7493 


Raytheon 

RC75154 



Raytheon , 

RC75325 , 



in 

in75462 



9393 

SN75180 

National 

DS8800 



Silicon G 

SG75325 ' 



Motorola 

MC75462 


Hitachi 

HD2520 

SN75182 

National 

DS8820 


SN75326 

Fairchild 

75326 



National 

DS75462 - 


in 

in7493 


Signetics 

DM8820 



in 

in75326 



Silicon G 

SG75462 


Motorola 

MC7493 

SN75183 

National 

DS8830 


SN75327 

Fairchild 

75327 


SN75463 

Fairchild 

75463 


National 

DM7493 


Signetics 

DM8830 



in 

in75327 



in 

in75463 


Signetics 

7493 

SN75188 

in 

ini488 


SN7534 

Fairchild 

7534 



Motorola 

MC75463 


SW 

SW7493 


Motorola 

MC1488 



in 

in7534 



National 

DS75463 


Tl 

SN7493A 


National 

DS1488 



National 

DS7534 



Silicon G 

SG75463 


TRW 

7493 


Signetics 

MCI 488 



Silicon G - 

SG7534 


SN75464 

Fairchild 

75464 

SN7494 

Fairchild 

7494 

SN75189 

in 

mi 489 


SN7535 

Fairchild 

7535 



in 

in75464 



9394 


Motorola 

MCI 489 



in 

in7535 



Motorola 

MC75464 


Hitachi 

HD2533 


National 

DS1489 



National 

DS7535 



National 

DS75464 


in 

in7494 


Signetics 

MCI 489 



Silicon G 

SG7535 




SG75464 


Motorola 

MC7494 

, SN7520 

in 

in7520 


SN75361 

in 

ITt75361 


SN75470 

Fairchild 

75470 


Signetics 

7494 


Motorola 

.MC7520 



National 

DS75361 

498 

SN75471 

Fairchild 

75471 


SW 

SW7494 


National 

DS7520 


SN75362 

National 

DS75362 

499 

SN75472 

Fairchild 

75472 

♦SN7495 

Fairchild 

7495 


Signetics 

7520 


SN75365 

in 

in75365 


SN75473 

Fairchild 

75473 X 



9395 


Silicon G 

SG7520 



Motorola 

MC75365 


SN75474 

Fairchild 

75474 


Hitachi 

HD2534 

SN75207 

Fairchild 

75207 



National 

DS75365 

501 

SN75480 

National 

DS8880 


in 

in7495 

SN75208 

Fairchild 

75208 


SN75368 ' 

Motorola 

MC75368 


SN75491 

Fairchild 

75491 


Motorola 

Me7495 

SN7521 

in 

in7521 


SN75369 

Motorola 

MMH0026 



Motorola 

MC75491 


National 

DM7495 


Motorola 

MC7521 



National 

DS0026 

474 


National 

DS75491 


Signetics 

7495 


National 

DS7521 


SN75370 

in 

in75370 


SN75492 

Fairchild 

75492 


SW 

SW7495 


Signetics 

7521 


SN7538 

Fairchild 

7538 



Motorola 

MC75492 


Tl 

SN7495A 


Silicon G 

SG7521 



National 

DS7538 



National 

DS75492 

SN7496 

Fairchild 

74‘96 

SN7522 

in 

in7522 



Silicon G 

SG7538 


SN75493 . 

National 

DS75493 



9396 


Motorola 

MC7522 


SN7539 

Fairchild 

7539 


SN75494 

National 

DS75494 


Hitachi 

HD2546 


National 

DS7522 



National 

DS7539 


SN76001 

SGS 

TBA820 


in 

in7496 


Signetics 

7522 



Silicon G 

SG7539 


SN76104 

Fairchild 

mA732 


Motorola 

MC7496 


Silicon G 

SG7522 , 


SN75450 

Fairchild 

75450 



Sprague 

ULN-2120 


National 

DM7496 

SN75224 

Fairchild 

75224 



Hitachi 

HD2574 


SN76105 

Sprague 

ULN-2122 


Signetics 

7496 

SN75225 

Fairchild 

75225 



in 

in75450 


SN76111 

Fairchild 

mA767 


SW 

SW7496 

SN7523 

in 

in7523 



Motorola 

>4675450 



Sprague 

ULN.2121 


TRW 

7496 


Motorola 

MC7523 



National 

DS75450 


SN76113 

Sprague 

ULN-2128 

SN75S270 

Signetics 

82S130 


National 

DS7523 



Raytheon 

RC75450 


SN76115 

Motorola 

MC1310 

SN7510 

Motorola 

MCI 4 10 


Signetics 

7523 



Signetics 

75450 



RCA 

CA1310 


♦ Discontinued 


Bold face device numbers indicate manufacturers' data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

1 Repiaoemeni 

t 1C Master 

Manufacturer 

1 Replacement 

1C Master I 

Manufacturer 

1 Replacement iC Master I 

Manufacturer 

1 Replacement 

iC Master I 

Device 

1 Source 

Device Page 

Device 

1 Source 

Device 

Page 

Device 

1 Source 

Deyice Page 

Device 

1 Source 

Device 

Page 

Texas Instiruments (cont'd) 

TMS3113 

TMS3114 

AMI 

AMO 

S2181A 

3114 


TP4002 

RCA 

SSS 

CD4002 

SCL4002 

TP4360 

Motorola 

National 

MC14160 

MM74C160 






AMI 

S2181A 


TP4007 

Motorola 

MCI 4007 

TP4361 

Fairchild 

F40161 


SN76115 

Sprague 

ULN-2210 

TMS3120 

SGS 

M142 



National 

CD4007 


Motorola 

MC14161 


SN76116 

Fairchild 

M758 


Signetics 

2532 



RCA 

CD4007 


National 

MM74C161 



RCA 

CA758 

TMS3121 

Fairchild 

3342 



SSS 

SCL4007 

TP4362 

Fairchild 

F40162 



Sprague 

ULN-2244 

TMS3128 

Signetics 

2521 


TP4008 

RCA 

CD4008 


Motorola 

MC14162 


SN76131 

Fairchild 

M739 

TMS3133 

Fairchild 

3355 


TP4009 

National 

CD4009 


National 

MM74C162 



SGS 

TBA231 

♦fMS3304 

Signetics 

2533 



RCA 

CD4009 

TP4363 

Fairchild 

F40163 


SN76149 

Fairchild 

/iA749 

Motorola 

MC1 141 



SSS 

SCL4009 


Motorola 

MCI 4 163 


SN76177 

Sprague 

ULN-2277. 

TMS3409 

Intersil 

IM7780 


TP4010 

National 

CD4010 


National 

MM74C163 


SN76226 

Sprague 

ULN-2216 


Mostek 

MK1007 



RCA 

CD4010 

TP4507 

RCA 

CP4030 


SN76242 

Fairchild 

fiA7B0 


SGS 

M142 



SSS 

SCL4010 



CD4070 



RCA 

CA3d70 

TMS3412 

AMI 

SI 685 


TP401 1 

National 

,CD4011 

TP4511 

Motorola 

MC14511 


1 

Sprague 

ULN-2124 


SGS 

M141 



RCA 

CD4011 


RCA 

CD4511 


SN76243 

Fairchild 

M781 

TMS3413 

SGS 

M136 



SSS 

SCL4011 

TP4512 

Motorola 

MCI 451 2 



Sprague 

ULN-2127 

♦TMS3414 

AMI 

S1685 


TP4012 

Motorola 

MC14012 

TP4518 

Motorola 

MC14518 


SN?6246 

Fairchild 

M746 


SGS 

M130 



National 

CD4012 


RCA 

C04518 



RCA 

CA3071 

TMS3417 

Fairchild 

3342 



RCA 

CD4012 

TP45t9 . 

Motorola 

MC14519 



Sprague 

ULN-2114 

TMS4000 

Gt 

R05-8192 



SSS 

SCL4012 

TP4520 

Motorola 

MC14520 


SN76266 

RCA 

CA3066 

TMS4030 

Intel 

2107A 


TP4013 

Motorola 

MC14013 


RCA 

CD4520 


SN76267 

Fairchild 

M3067 


Western 

RM1701 



National 

CD4013 

TP4522 

Motorola 

MC14522 



RCA 

CA3067 

TMS4033 

Mostek 

MK4102 



RCA 

CD4013 

TP4526 

Motorola 

MC14526 


SN76298 

Motorola 

MCI 398 


National 

MM2102 

759 


SSS 

SCL4013 

TP4531 ^ 

Motorola 

MC14531 



Sprague 

ULN-2298 


SGS 

M330 


TP4014 

National 

CD4014 

TP4581 

Motorola 

MCI 4581 


♦SN76502 

SN76530 

SN76564 

Tl 

Motorola 

Fairchild 

TL441 

MCI 330 

3064 


Signetics 

21F02 

2102-28 

MM2102 


TP4015 

fibk 

National 

RCA 

CD4014 

CD4015 

CD4015 

TP4582 

Motorola 

MCI 4582 


TMS4034 

National 

759 

Toshiba 


Motorola 

MCI 364 


Signetics 

2102 


TP4016 

National 

CD4016 

SN76565 

SN 76591 

RCA 

Sprague 

Motorola 

Fairchild 

CA3064 

ULN-2264 

MCI 364 
mA1391 

TMS4035 

Mostek 

National 

Signetics 

Signetics 

MK4116 

MM2101 

2102 

2535 

756 

TP4017 

TP4018 

RCA 

RCA 

RCA 

CD4016 

CD4066 

CD4017 

CD4018 

TC4061 

RCA 

CD4061 


TMS404? 


1 WfifitArn Diaitai 




Motorola 

MCI 391 



2602 


TP40i9 

National 

CD4019 


— — 



SN76594 

Fairchild 

Ml 394 

TMS4050 

AMO 

9050 



RCA 

CD4019 






Motorola 

MCI 394 


RCA 

MW4050 


TP4020 

RCA 

CD4020 

BR1941 

SMC 

C0M5016 


SN76600 

Motorola , 

MCI 350 

TMS4051 

RCA 

MW4051 


TP4021 

National 

CD4021 

RM1701 

Intel 

2107 


SN76635 

Fairchild 

M720 

TMS4060 

AMO 

9060 



RCA 

CD4021 


Tl 

TMS4030 

854 


Sprague 

ULN-2137 


AMS 

AMS7280 


TP4022 

RCA 

CD4022 - 



TMS4060 

854 

SN76642 

Motorola 

MCI 357 


EA 

EA4060 


TP4023 

Motorola 

MC 1,4023 

RM4096 

Mostek 

MK4096 



Sprague 

ULN-2113 


Intel 

2107 



National 

604023 

TR1402 

Gl 

AY5-1014 


SN76643 

Fairchild 

2136 


Intersil 

7280 



RCA 

CD4023 



AY5-1015 



SIgnetics 

ULN2111 


National 

MM5280 

794 


SSS 

SCL4023 

TR1402A 

Gr 

AY5-1013 



Sprague 

ULN-2111 


NEC 

mPD411 


TP4024 

RCA 

CD4024 

TR1602 

AMI 

S1883 

400 

SN76650 

Motorola 

MCI 352 


RCA 

MW4060 


TP4025 

Motorola 

MCI 4025 



S1883 

401 


RCA 

CA1352 


Signetics 

2680 



RCA 

CD4025 


Gl 

AY3-1014 


SN76651 

Motorola 

MCI 351 


Western 

RM170r - 



SSS 

SCL4025 



AY3-1015 


SN76665 

Fairchild 

M3064 

TMS4062 

Nortec 

6002 


tP4027 

Motorola 

MCI 402 7 



AY5-1G13 



RCA 

CA3065 


Western 

RM1701 



National 

CP4027 


SMC 

COtol7 


SN76666 

Fairchild 

M3065 

TMS4070 

Mostek 

MK4116 



RCA 

CD4027 



C0M2502 


SN76669 

Motorola 

Fairchild 

Motorola 

MCI 358 

M2136 

MCI 356 

TMS4100 
TMS4103 - 

Motorola 

Motorola 

MCM1130 

MCM1131 

MCM1432 

'! 

TP4028 

SSS 

National 

RCA 

SCL4027 

CD4028 

CD4028 


Tl 

TM8601 1 



Ziiog 


Sprague 

ULN-2136 

♦TMS4400 

Motorola 

MCM1 140 


TP4029 

National 

CD4029 

SN76675 

Fairchild 

M3075 

♦TMS4401 

Motorola 

MCM1141 

, 


RCA , 

CD4029 






Motorola 

MCI 375 

TMS4700 

Mostek 

MK30000 


TP4030 

RCA 

CD4030 

Z80-CPU 

Mostet 

MK3880 



Sprague 

ULN-2129 

TMS4800 

EA 

EA4800 


TP4035 

RCA 

CD4035 

Z80-CTC 

Mostek 

MK3882 


SN76678 

Fairchild 

M753 



EA4900 


TP4040 

RCA 

CD4040 

Z80-CTU 

Mostek 

MK3882 



Sprague 

ULN-2209 


Mostek 

MK28000 

y 

TP4042 

RCA 

CD4042 

Z80-DMA 

Mostek 

MK3883 


SN76689 

Fairchild 

M3089 

TMS5001 

Gl 

AY5-3600 


TP4043 . 

RCA 

CD4043 

Z80-PIO 

Mostek , 

MK3881 



Sprague 

UlN-2289 

TMS6010 

AMI 

S1757 

400 

TP4044 

RCA 

CD4044 

280-SI0 ! 

Mostek 

MK3884 

, j 

TL514 

Motorola 

MCI 51 4 


Gl 

AY5-10t3 


TP4047 

Motorola 

MCI 404/ 




' 


Raytheon 

/RC1414 

TMS6011 

AMI 

81883 

400 


RCA 

CD4047 







RMi514 



$1883 

401 

TP4049 

National 

CD4049 





TL720 

National, 

LM1414 


Gl 

AY3-1014 



RCA 

CD4049 





TMS0803 

Gt 

C-593 



AY3-1015 


TP4050 

National 

CD4050 





TMS0851 

Gl 

CF-593 


RCA 

MW700t’ 



RCA 

CD4050 





TMS1101 

Intersil 

IM7501 


Western 

TR1602 


TP4051 

RCA 

CD4051 





IMS 1103 

Signetics 

1103 

TMS7001 

Intersil 

7001 


TP4052" 

RCA 

CD4052 





TMS2101 

RCA 

MW4101 

TMS8080 

AMO 

9080 


TP4053 

RCA 

CD4053 





♦TMS2102 

Intersil 

IM7552 


Intel 

8080 


TP4071 

RCA 

CD4071 





♦tMS2300 

AMI 

S8773 


National 

DP8080A 

1033 

TP4072. 

RCA 

CD4072 





♦fMS2500 

AMI 

S8773 

TP4000 

Motorola 

MCI 4000 


TP4073 

RCA 

CD4073 





♦TMS2600 

AMI 

S8773 


RCA 

CD400 


TP4075 

RCA 

CD4075 






National 

MM4230 


SSS 

SCL4000 


TP4078 

Motorola 

MC14078 







MM5230 

TP4001 

Motorola 

MC14001 



RCA 

CD4078 





♦TMS2800 

^ National 

MM4210 


National 

CD4001 


TP4081 

RCA 

, CD4081 



■ ^ 


♦TMS2900 

AMI 

S8773 


RCA 

CD4001 


TP4082 

RCA 

CD4082 





TMS3003 

SGS 

M127 


SSS 

SCL4001 


fP4315 

RCA 

CD4069' 





TMS3112 

Fairchild 

3348 

TP4002 

Motorola 

MCI 4002 


TP4320 

RCA 

CD4067 




i 


Signetics 

2518 , 


National 

CD4002 


TP4360 

Fairchild 

F40160 






♦ Discontinued 
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1167 

















The Manufacturers and Distributors Directory is a 
comprehensive telephone directory of the entire 
1C industry, it places at your fingertips the names 
and phone numbers you need to know. It includes 
manufacturers, field sales offices, representatives 
and distributors. The manufacturers’ listings tell 
you where and whom to call to obtain technical 
and ordering information. It enables you to ask for 
the right person or phone extension. It gives you 
the terminology understood by the individual com- 
pany’s switchboard operators, e.g., in some com- 
panies you should ask for sales, in others, customer 
service. This directory will reduce frustration and 
save you time. 


MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Advanced Memory Systems 


Advanced Memory Systems, Inc., 

1276 Hammerwood Avenue 

Sunnyvale, California 94086 
(408) 734-4330 

TWX: (910) 339-9369 

AMS and Intersil are merging; with the Intersil name being 

retained. 

Specific product information: 

ext. 209 

Application engineering: 

ext. 381 

literature: 

ext. 378 

Price and delivery: 




Place an order: 


Follow-up an order: 

ext. 394 

All other information: 

ext. 251 

Sales Offices & Representatives 


AZ Scottsdale 


Inti 

Inti 

Inti 

Inti 

Inti 


AZ 

CA 


CO 

IL 


Spectre Sales, (602) 948-8888 
CA Los Altoe 

Cain-White Co., (415) 948-6533 

Norwalk 

Bertrand & Zoolalian, (213) 921-9791 

San Diego 

Daniels & Doty Sales, Co., (714) 560-6266 

Sunnyvale 

Advanced Memory Systems, (408) 734-4330 
CO Littleton 

Lange Sales, (303) 795-3600 

FL Clearwater 

G.F. Bohman Associates, (813) 442-5606 

Ft. Lauderdale 

G.F. Bohman Associates, (305) 564-3081 

Orlando 

G.F. Bohman Associates, (30S) 855-0274 
IL Franklin Park 


MA 

MD 


NM 

TX 


WA 


Japan, Tokyo 

TOKO, Inc., TLX: 22696 

Netherlands, Montfoort 

Logic Control Electronics B. V., Tel: 03484-2902 

Sweden, Huddinge 

Okab-Roederstein AB 

Switzerland, Zurich 

Dewald AG. TLX: 845-52012 

West Germany, Nurenburg 

Erie Elekttronik GmbH, Tel: 09911-66065 


FL 


lA^ 

IL 


Distributors 


Phoenix 

R.V. Weatherford Co.. (602) 272-7144 

Anaheim 

R.V. Weatherford Co.. (714) 547:0891 

Glendale 

R.V. Weatherford Co.. (213) 849-3451 

Palo Alto 

R. V. Weatherford Co.. (415) 493-5373 

Pomona 

R.V. Weatherford Co., (213) 966-8461 

San Diego 

R.V. Weatherford Co., (714) 278-7400 

Englewood 

R.V. Weatherford Co.. (303) 761-5432 

Westmont 

Bodelle Company, Inc., (312) 323-9670 

Burlington 

Lionex Corp., (617) 272-9400 

Cambridge 

Apollo Electronics, (617) 868-3120 

Baltimore 

Whitney Dist., Inc., (301) 944-8080 

Minneapolis 

LDiplomat/Electrocorn, Inc. (612) 788-8601 

Albuquerque 

R.V. Weatherford Co., (505) 842-0868 
Dallas 

R.V. Weatherford Co.. (214) 243-i571 

Houston 

R.V. Weatherford Co., (713) 688-7406 

Seattle 

R.V. Weatherford Co., (206) 243-6340 


IN 

KS 

MA 

MD 

Ml 

MN 

MO 

NC 

NM 

NY 


Del^otech, (312) 455-41001 
Schaumburg 

^ Advanced Memory Systems, (312) 529-1474 
IN Fort Wayne 

Delesa Sales, (219) 483-9537 

Indianapolis 

Delesa Sales, (31 7) 894-3778 
KS Shawnee Mission 

Mid-America Electronic Marketing4913) 236-4800 
MA Burlington 

Mil-Bern Associates, (617) 273-1313 
Carlisle 

Advanced Memory Systems, (617) 259-0050 
MD Baltimore 

Stemler Associates, (301) 944-8262 
Mi Dearborn 

Pitcher-Poulin, (313) 582-5450 
MN St. Paul 

Cahill Associates. (612)646-7217 
NY Syracuse 

Nycom, (315) 437-8343 

Wiliiston Park 

ABC Electronic Sates Co., (516) 747-6610 
OH Chagrin Falls 

Crest Component Sales, (216) 543-9808 
Huntingdon Valley 
Knowles Associates, (215) 947-5641 
TX Addison 

Parvin Sales Co., (214)661-5374 I 

VA Alexandria 

Stemler Associates, (703) 548-7818 

WA Seattle 

Blair Hirsh Co., (206) 783-3423 
Inti Denmark, Copenhagen 

Fabrin-Roederstein, Tel: 08/880/35 
Inti England 

Stockport Cheshire 
DI-AN, Tel: 061-236-2321 
Surrey 

Advanced Memory Systems, Tel : 851 -928139 
Inti France, Boulogne 

ISC France, Tel: 60452 75 
Inti India, New Delhi 

C.H. Krishnan & Assoc., TLX: 3850 
inti Israel, Tel-Aviv 

Airtronic Engineering, Ltd., Tel: 265867 
Inti Italy, Milano 

Erie Elettronica SpA, Tel: 6884-833/4/5 


Advanced Micro Devices 


Advanced Micro Devices, Inc. 

901 Thompson Place 
Sunnyvale, California 94086 
(408) 732-2400 
TWX: (910) 339-9380 
Telex: 34-6306 
Federal i.D. 34355 
Specific product information: 

MOS Ben Anixter 

Computer Interface Al Tremain ! 

Linear... Steve Thomspon | 

MSI......... Mike Harris j 

Bipolar Memory Ralph Cognac | 

MOSMemory Raju Shah | 

MOS PROMs, ROMs Peter Gregg 

Bipolar Microprocessor .’ John Springer 

MOS Microprocessor Andrew Allison 

Application Engineering: 

MOS JoeKroeger i 

Literature: 

Elliott Sopkin, Director of Communications j 

All other information: I 

Elliott Sopkin, Director of Communications 


Sales Offices & Representatives 


AL Huntsville 

Electronic Manufacturers Agents, (205) 533-6440 

AZ Phoenix 

AMD, (602) 258-6515 
CA Beverly Hills 

AMD, (213) 278-9700/1 
Santa Clara 

P Incorporated, (408) 985-0400 

Sunnyvale 

AMD, (408) 732-^100 

C6 Parker 

Component Sales, (303) 84 1 -2650 


OH 


PA 


TX 


UT 

VA 

WA 

Wl 

Can 


Inti 

Inti 


Inti 

Inti 


Boca Raton 

Conley & Associates, (305) 395-6108 

Oviedo 

Conley & Associates, (305) 365-3283 

Tampa 

Conley & Associates, (813) 933-1759 

Cedar Rapids 

Lorenz Sales, (319) 393-6912 

Elk Grove Village 

Oasis Sales, (312) 640-1850 

Oak Brook 

AMD, (312) 323-9600/1 

Carmel 

Rich Electronic Marketing, (317) 844-8462 

Lenexa 

Palatine Engineering Sales, (913) 492-7020 

Wichita 

Palatine Engineering Sales, (314) 426-7055 

Wellesley 

AMD, (617) 237-2774/5 

Baltimore 

AMD, (301) 744-8233 

Burgin-Kreh Associates, (301) 788-5200 

Milford 

Tom Mulligan & Associates, (313) 363-6575 

Edina 

AMD, (612) 835-4445/6 
St. Louis 

Palatine Engineering Sales, (314) 426-7055 

Winston-Salem 

Burgin-Kreh Associates, (919) 768-4174 

Albuquerque 

The Thorson Company, (505) 265-5655 

Buffalo 

Ossmann Component Sales Corp., (716) 832- 
4271 

Kingston 

Ossmann Component Sales Corp., (914) 338- 
5505 , 

Plainview 

ERA, (516) 822-9890 

Rochester 

Ossmann Component Sales Corp., (716) 442- 
3290 

Roslyn Heights 
AMS, (515) 484-4990/1 
Syracuse 

Ossmann Component Sales Corp., (315) 454- 
4477 

Syracruse 

AMD, (315) 437-7546 

Vestal 

Ossmann Component Sales Corp., (607) 785- 
9949 

Centerville 

Dolfuss-Root & Co., (513) 433-6776 

Rocky River 

Dolfuss-Root & Co., (216) 333-7504 

Ft. Washington 

GCM Associates, (215) 646-7535 

Waterford 

Kimconic Sales, Inc., (814) 796-6556 

Dallas 

Bonser-Philhower Sales, (214) 234-8438 

Houston 

AMD, (713) 667-9595 
Bonser-Philhower Sales, (713) 467-4373 
Sait Lake City ^ 

Rapief- Richards Marketing, (801) 972-5646 

Lynchburg 

Burgin-Kreh Associates, (804) 845-5600 

Vancouver 

Ray Over Sales, (206) 695-4697 

Elm Grove 

Cessop & Associates, (414) 784-3390 

Bellevue, Washington 

Ray Over Sales, (206) 454-4551 

St. Laurent, Quebec 

Vitel Electronics, (514) 331-7393 

Toronto, Ontario 

Vitel Electronics, (41 6) 622-6300 

France, Neuilly 

Advanced Micro Devices, S.A., Tel: 747-2310 

Germany 

Hamburg 

Advanced Micro Devices, Tel: 040-6030595 

Munchen 

Advanced Micro Devices, Tel; Sammel-Nr; (0 89) 
539588 

Stuttgart-Vaihingen 

Advanced Micro Devices, Tel: 0711-681011 

Japan, Tokyo 

Advanced Micro Devices, K.K., Tel: (03) 346-0363 

United Kingdom, London 

Advanced Micro Devices, U.K. Ltd., Tel; (01) 

730-0855 
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Advanced Micro Devices (cont) 


Distributors 


AL Huntsville 

Hamilton/Avnet Electronics, (205) 533-1170 
AZ Phoenix 

Cramer/Arizona, (602) 267-7321 
Hamiltoii/Avnet Electronics, (602) 275-7851 
CA Costa Mesa 

Avnet Electronics, (714) 754-6050 

Schweber Electronics. (714) 556-3880, (213) 

924-5594 

Culver Oity 

Hamilton Electro Sales, (213) 558-2100, (714) 
522-8220 

Irvine 

Cramer/Los Angeles, (714) 979-3000, (213) 771- 
8300 

Mountain View 

Hamilton/Avnet Electronics, (415) 961-7000 
San Diego ' 

Cramer/San Diego, (714) 565-1881 
Hamilton/Avnet Electronics, (714) 279-2421 
Sunnyvale 

Bell Industries, (408) 734-8570 
Cramer/San Francisco, (408) 739-3011 
CO Denver 

Cramer, (303)758-2100 
Hamilton/Avnet Electronics, (303) 534-1212 
CT Danbury 

Schweber Electronics, (203) 792-3500 

Georgetown 

Hamilton/Avnet Electronics, (203) 762-036t 

North Haven 

Cramer/Connecticut, (203) 239-564.1 \ 

FL Ft. Lauderdale 

Arrow Electronics, (305) 776-7790 

Hollywood 

Hamilton/Avnet Electronics, '(305) 925-5401 
Schweber Electronics, (305) 927-051 1 

GA Atlanta 

Cramer/EW Atlanta, (404) 448-9050 
Schweber Electronics, (404) 449-9170 

Norcross 

Hamilton/Avnet Electronics, (404) 448-0800 
lA Cedar Rapids 

Schweber Electronics, (319) 393-9125 
IL Elk Grove Village 

Schweber Electronics, (312) 593-2740 
Mt. Prospect 

Cramer/Chicago, (312) 593-8320 

Schiller Park 

Hamilton/Avnet Electronics, (312) 678-6310 

KS Lenexa 

Hamilton/Avnet Electronics, (913) 888-8900 

MA Newton 

Cramer Electronics, (617) 969-7700 

Waltham 

Schweber Electronics, (617) 890-8484 

Woburn 

Arrow Electronics, (617) 933-8130 
Hamilton/Avnet Electronics, (617) 933-8020 
MD Baltimore 

Arrow Electronics, (301) 247-5200 

Gaithersburg 

Cramer/EW Washington, (301) 948-0110 

Hanover 

Hamilton/Avnet Electronics, (301) 796-5000 

Rockville 

Schweber Electronics, (301) 881-3300 
Mi Livonia 

Hamilton/Avnet Electronics, (313) 522-4700 

Troy 

Schweber Electronics, (313) 583-9242 
MN Bloomington 

Arrow Electronics, (612) 888-5522 

Eden Prairie 

Schweber Electronics, (612) 941-5280 

Edina 

Hamilton/Avnet Electronics, (612) 941-3801 

MO Hazelwood 

Hamilton/Avnet Electronics, (314) 731-1144 
NC Winston-Salem 

Cramer/EW Winston-Salem (919) 725-871 1 

NJ Cedar Grove 

Hamilton/Avnet Electronics, (20l) 239-0800 

Cherry Hill 

Cramer/Penn^ylvania, (609) 424-5993, (215) 
923-5950 

Moonachie 

Cramer/New Jersey, (201) 935-5600 

Morristwon 

Arrow Electronics, (609) 235-1900 

Mt. Laurel 

Hamilton/Avnet Electronics. (609) 234-2133 


Somerset 

Schweber Electronics, (201 ) 469-6008 
NM Albuquerque 

Century Electronics, (505) 292-2700 
Cramer. (505) 265-5767 
Hamilton/Avnet Electronics, (505) 765-1500 
. NY East Syracuse 

Cramer/Syracuse, (315) 437-6771 
Hamilton/Avnet Electronics, (315) 437-2642 
Farmingdale 

Arrow Electronics, (516) 694-6800 
Hauppauge, L.l. 

Cramer/Ll., (516) 231-5600 

Rochester 

Cramer/Rochester, (716) 275-0300 
Hamilton/Avnet Electronics, (7 1 6) 442-7820 
Schweber Electronics, (7 1 6) 461 -4000 

Westbury 

Hamilton/Avnet Electronics, (516) 333-5800 
Schweber Electronics, (51^) 334-7474 
OH Beachwood 

Schweber Electronics, (216) 464-2970 

Cleveland 

Hamilton/Avnet Electronics, (216) 461-1400 

Dayton 

Hamilton/Avnet Electronics (513) 433-0610 

TX Austin 

Schweber Electronics, (512) 837-2890 

Dallas 

Cramer, (214) 661 -930P 
Hamilton/Avnet Electronics, (214) 661-8661 
Schweber Electronics, (214) 661-5010 

Houston 

Hamilton/Avnet Electroics, (713) 526-4661 
Schweber Electronics, (713) 784-3600 
UT Salt Lake City 

Century Electronics, (801) 487-8551 
Hamilton/Avnet Electronics, (801) 262-8451 
WA Bellevue 

Hamilton/Avnet Electronics, (206) 746-8750 

Tukwila 

Cramer/Seattle, (206) 575-0907 
Wl New Berlin 

Arrow Electronics, (414) 78$-2801 
Can Mississauga, Ont. 

Hamilton/Avnet Electronics, (416) 667-7432 
Schweber Electronics, (416) 678-9050 
Ottawa, Ont. 

Hamilton/Avnet Electronis, (613) 226-1700 
St. Laurent, P.Q. 

Hamilton/ Avnt Electronics, (514) 331-6443 
I ' Vancouver, B.C. 

i RAEJ Electronics, (604) 687-2621 

I Inti Australia, Prospect 

I A.J. Ferguson Pty. Ltd., Tel; 269-1244 

I Inti Austria, Vienna 

I Bacher Elektronische Gerate, Tel: 83 63 96 

Inti Belgium, Ongree 

MCA Tronics, Tel : 041 -362780 
Inti Denmark, Copenhagen 

Mer-EL A/S, Tel: 01-207444 
JntI France 

Boulogne 

I A2M’ Tel: 603 66 40 

Paris 

S.C.A.I.B., Tel: 555 71 11 

Sevres 

Tekelec-Airtronic, Tel: 626 02 35 
Inti Germany 

Biiero Bayern Nord 

Cosmos Electronic, Tel: 09181-9731 

Heilbron 

Elbatex GmbH, Tel; 07131-89001 

Kiel 

Nordelektronik Vertriebs, Tel: (0431 ) 21 556 

Konigswinter 

Fred Trommeschlager, Tel: (02223) 21 385 

Lehrte 

Altron A.E. Thronicke KG. Tel: 05132-53024 
Munich 

Cosmos Electronic, Tel; (089) 602088 

Quickborn 

Nordelektronik Vertriebs, Tel: (04106) 4031 

Schwalback 

Technoprojekt, Tel: 06196-82100 

Stuttgart 

Technoprojekt, Tel: (071 1 ) 561 712 
Inti Holland, Oss 

Arcobel, Tel: 04120-24200/041 20-27574 
inti Hong Kong, Kowloon 
Ace Enterprise 
Inti Israel, Tei-Aviv 

Talvitan Electronics, Tel: 444572 
Inti Italy ' 

Bologna 

Cramer Italia SpA, Tel; (051 ) 42 28 90 


Milano 

Cramer Italia SpA, Tel: 376-40 39 

Rome 

Cramer Italia, Tel; 51 393 87 

Inti Japan, Tokyo 

Advanced 

265-9416 

Dainichi Electronics, Tel: (03) 813-6878 
ISI Ltd., Tel: (03) 264-3301 
Kanematsu-Gosho, Ltd., Tel: (03) 562-8813 
Microtek, Inc., Tel: (03) 363-2317 
inti Norway, Strommen 

Intelco A/S, Tel: 47 2 702272 
Inti South Africa, Pinegowrie 

South Continental Devices, Ltd., Tel: 48-7125 
Inti Spain, Madrid 

Electronic Services, S.A., Tel; 457 6615 
Inti Sweden, Vallingby 

Svensk Teleindustry, Tel: vx 08-890435 
Inti Switzerland, Zurich 

Dimes AG, Tel: 01162 61 40 
Kontron Electronic AG, Tel: (1 )62 82 82 
Inti United Kingdom 

Carluke Lanarkshire, Scot. 

Phoenix Electronics, Tel: Carluke 0555 71495 
Derby, England 

Quarndon Electronics, Tel: Derby 32651 

Ealing, England 

Cramer Electronics, Tel: (Oi ) 579-3001 

Pinner, Middlesex 

Dage International, Ltd., Tel: 01-868-0024 


American Microsystems Inc. 


American Microsystems Incorporated 

3800 Homestead Road 

Santa Clara, California 95051 
(408)246-0330 

TWX 910-338-0018 

Product information: 

Memory products 

Gait Federspiel, Manager 

All RAMS, PROMS, & EPROMS 


Microprocessors 

.... Ext. 747 

Jerry Demsky, Manager 

Consumer Products 

.... Ext. 741 

Dick Barck, Manager 

Literature: 

.... Ext. 695 

Data Room 

Or write: 

Data Room 

American Microsystems Incorporated 

3800 Homestead Road 

Santa Clara, California 95051 

Price and delivery: 

See product information above 

.... Ext. 189 

To place an order: 

Contact local distributor, 

AMI Sales Office or Representatives 
Follow-up an order: 

Call Customer Service, (408) 246-0330 


Sales Offices & Representatives 


AL Huntsville 

Rep. Inc., (205) 881-9270 

AZ Phoenix 

Hecht, Henschen & Assoc., (602) 275-4411 

CA Long Beach 

AMI, (213) 595-4768 
Manhattan Beach 
AMI, (213) 379-2452 
San Diego 

Hadden Associates, Rep, (714) 565-9445 

San Jose 

AMI, (408) 249-4550 

Sunnyvale 

Intermark Electronics, (408) 738-1 1 1 1 
CO Denver 

Barnhill Five. (303) 426-0222 
FL Altamonte Springs 

AMI. (305) 830-8889 
QA Tucker 

Rep., Inc., (404) 938-4358 
IL Elk Grove Village 

AMI, (312) 437-6496 
Oasis Sales, (31 2) 640-1 850 
IN Indianapolis 

Technical Representatives, (31 7) 849-6454 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


American Microsystems, Inc. (cont) 


MA Norwood 

AMI, (617) 762-0726 
MD Baltimoro 

Coulbourn Degreif, (301) 247-4646 

Ml Brighton 

Lowrey & Associates, (313) 227-7067 
Livonia 

AMI, (313) 478-9339 
MN Minneapolis 

AMI, (612) 559-9004 
MO Grandview 

Banake & McCaul, (816) 765-2998 
St. Louis 

Beneke & McCaul, (314) 567-3399 
NC Raleigh 

Rep, Inc., (919)85 1-3007 
HJ North Caldwell 

Malson-Esco, (201) 226-2550 
NY Monsey 

AMI, (914) 352-5333 
Syoaett 

Masin-Esco, (516) 364-0310 

Syracuse 

Precision Sales, (31 5) 458-2223 
OH Cleveland 

AMI, (216) 292-6850 
OK Oklahoma City 

Ammon & Rizos, (405) 373-2748 
OR BeavSrton 

Arnesbn Associated, (503) 643-5745 
PA Ambler 

AMI, (215)643-0217 
Pittsburg 

Compu Graphs, (412) 366-5056 

TX Dallas 

Ammon & Rizos, (214) 233-5591 
Houston 

Ammon & Rizos, (713) 781 -6240 
Richardson 
AMI. (214)231-5721 
UT Salt Uke City 

Simpson Associates, (801) 486-3731 
WA Bellevue 

Northwest Marketing Associates, (206) 455-5846 

Edmonds 

E.S. Chase Company, (206) 744-3586 

Seattle 

Arneson Associates, (206) 762-7664 
CAN Montreal, Quebec 

Cantec Representatives, (514) 620-3121 
Cesco Electronics Ltd., (514) 735-551 1 

Ottawa, Ontario 

Cantec Representatives, (613) 225-0363 
Cesco Electronics Ltd., (613) 729-5118 

Quebec, Quebec 

Cesco Electronics Ltd., (418) 524-4641 

Toronto, Ontario 

Cantec Representatives, (416) 624-9696 
Cesco Electronics Ltd . (41 6) 66 1 -0220 
Inti England 

Swindon, Wiltshire 

AMI, Microsystems Ltd., (0793) 31345 
Inti France, Vincennes 

AMI, Microsystems S.A.R.L. (01 ) 374-0090 
Inti Italy, Milan 

AMI, Microsystems, (02) 29 37 45 
Inti Japan, Tokyo 

AMI JAPAN Ltd. (501) 2241 
Inti West Germany, Muchic 

AMI, Microsystems GmbH (089) 48 30 81 


Distributors 


AZ Phoenix 

R.V. Weatherford Co.. (602) 272-7144 
Sterling Electronics, (602) 258-4531 
CA Anaheim 

R.V. Weatherford, (714) 547-0891 
Costa Mesa 
SchwebeElectronics, 

556-3880 

Glendale 

R.V. Weatherford, (21 3) 849-3451 

Newport Beach 

Semicomp 

833-3070 

Palo Alto 

R.V. Weatherford Co. , (415) 493-5373 

Pomona 

R.V. Weatherford Co., (714) 623-1261 


Santa Ana 

Intermark 
436-5275 
San Diego 
Intermark 
453-9005 

R:V. Weatherford Co. (714) 278-7400 
CO Englewood 

R.V. Weatherford Co., (303) 761-5432 

CT Danbury 

Schweber Electronics, (203) 792-3500 

FL Hollywood 

Schweber Electronics, (305) 927-0511 

GA Atlanta 

Schweber Electronics, (404) 449-9170 

lA Cedar Rapids 

“Lorenz 

393-6912 

IL Elk Grove Village 

Schweber Electronics, (312) 593-2740 

LA Metairie 

Sterling Electronics, (504) 887-7610 
MA Watertown 

Sterling Electronics, (617) 926-9720 

Waltham 

Schweber Electronics, (617) 890-8484 

MD Rockville 

Schweber Electronics, (301) 881-3300 

Ml TVoy 

Schweber Electronics, (313) 583-9242 
MN Bloomington 

Arrow Electronics, (612) 888-5522 

Edina 

Schweber Electronics, (612) 941-5280 
NJ Perth Amboy 

Sterling Electronics, (201) 442-8000 

Somerset 

Schweber Electronics, (201) 469-6008 
NM Albuquei^ue 

Century Electronics, (505) 292-2700 
R.V. Weatherford Company, (505) 842-0868 
Sterling Electronics, (505) 345-6601 
NY Rochester 

Schweber Electronics, (716) 461-4000 

Westbury 

Schweber Electronics, (516) 334-7474 
OH Beachwood 

Schweber Electronics, (216) 464-2970 
TX Austin 

Schweber Electronics, (512) 837-2890 

Dallas 

Component Specialists, Inc., (214) 357-4576 
R.V. Weatherford Company, (214) 243-1571 
Schweber Electronics, (214) 661-5010 
Sterling Electronics, (214) 357-9131 

Houston 

Component Specialists, (713) 771-7237 
R.V. Weatherford Company, (713) 688-7406 
Sterling Electronics, (713) 627-9800 
Schweber Electronics, (713) 784-3600 
UT Salt Lake City 

Century Electronics, (801) 487-8551 
VA Richmond 

“MerldianElectronics,’SterllngElectronics,(804) 

359-0221 

WA Seattle 

Intermark Electronics, (206) 767-3160 
R.V. Weatherford Company, (206) 243-6340 

CAN Mississauga, Ont. 

Schweber Electronics, (416) 678-9050 

Montraal 

Cesco Electronics, Ltd., (514) 735-551 1 


Analog Devices 


PO Box 280 

Route 1 Industrial Park 

Norwood, Massachusetts 02062 

(617) 329-4700 

TWX: (710) 394-6577 

Cable: Analog Norwood Mass 

Telex: 924-491 

Specific product information: 

Regional offices: 

Massachusetts: Martin Gross, (617) 329-4700 ... ext 302 
Illinois, Edward Grokulsky, (312) 894-3300 
California, Walter Borlase, (213) 595-1783 
Texas, Jack Coe, (214) 231 -5094 

Literature: 

Joseph Chelluk, Direct Mail Supervision ext 391 

Price and delivery; 

See Product Information 


Place an order: 

Regional Offices: 

Massachusetts, Martin Gross, (617) 329-4700 ... ext 302 
Illinois, Edward Grokulsky, (312) 894-3300 
California, Walter Borlase, (213) 595-1783 
Texas, Jack Coe, (214) 231-5094 

Follow-up an order: 

Dave Buttrick, Manager of, Customer Service .... ext 31 1 

All other Information: 

Joseph Codispoti, Public Relations Manager ...... ext 287 


Sales Offices & Representatives 


AL Huntsville 

Currie, Peak & Frazier (205) 536-5650 

AZ Tucson 

Grady Moore Associates (60?t) 795-3176 
CA Long Beach 

Analog Devices (213) 595-1783 

Mountain View 

Analog Devibes (41 5) 969-8525 

CO Boulder 

Grady Moore Associates (303) 494-3351 

FL Orlando 

Currie, Peak & Frazier (305) 855-0843 
IL Bloomingdale • 

Analog Devices (312) 894-3300 

Northfield 

Torkelson Associates (312) 446-9085 
KS Shawnee Mission 

Technical Sales Associates (913) 888-3330 
MD Columbia 

Rep-Tron, Inc. (301) 465-6433 
Mi Detroit 

Electro Sales Associates (313) 526-8800 
MN Minneapolis 

Torkelson Associates (612) 835-2414 

MO Ferguson 

Technical Sales Associates (314) 725-5361 
NC Greensboro 

Currie, Peak & Frazier (919) 273-3040 
NM Albuquerque 

Grady Moore Associates (505) 292-3322 
NY N. Tonawanda (Buffalo) 

Labronics (716) 685-41 1 1 
Syracuse 

Labtronics (315) 454-9314 

Ulster Park (Schenectady) 

Labtronics (914) 471 2806 
Woodbury 

Harwood-Sandler Associates (516) 692-6100 

OH Cleveland 

Electro Sales Associates (21 6) 261-5440 

Dayton 

Electro Sales Associates (513) 426-5551 

PA Ambler 

Wyncote Instrumentation Co. (215) 643-2440 

Mt. Penn 

Wyncote Instrurhentation Co. (215) 779-1640 

Pittsburg 

Electro Sales Associates (412) 371-9449 
TX Houston 

Analog Devices (713) 664-6704 

Richardson 

Analog Devices (214) 231-5094 

San Antonio 

Data Applications Corporation (512) 732-7176 

WA Seattle 

Avionics Liaison (206) 767-3870 

Can Down svjew, Ontario 

Tracan Electronics Corp./(41 6) 638-0052 

Ottawa, Ontario 

T racan Electron ics Corp .(613) 820-0269 

Pointe Claire, Quebec 

Tracan Electronics Corp. (514) 694-2355 

West Vancouver, B.C. 

Tracan Electronics Western Ltd. (604) 926-34^ 
inti Argentina, Buenos Aires 

Rayo Electronica s.r.l., Tel: 38 17 79 
RODAR S.A.C.I. 

Inti Australia 

Crow’s Nest, N.S.W. (Sydney Office) 

Parameters Pty., Ltd., Tel: 43 65 77 
Mordlalloc, Victoria (Melbourne Office) 

Parameters Pty, Ltd., Tel: 90 76 13 

inti Austria, Wien 

International Engineering Service, Tel: 0222/ 
829366/7 

Inti Belgium, Antwerpen 

Analog Devices Benelux, Tel: 031/38 27 07 
inti Brazil, Sao Paulo 

Artimar Ltda., Tel: 35 07 47; 35 24 52 
Electronic Associates Ind. ' 

Inti Denmark, Herlev 

Analog Devices A/S, Tel: (02) 845 800 
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Analog Devices (cont) 


Inti ^ Finland, Helsinki 

SVy Instruments, Tel: 90 73 82 65 
Inti France 
Alencon 

Analog Devices. S.A., Tel: 34 26 07 61 

Muret 

Analog Devices, S.A., Tel; 61 51 10 46 

Rungis 

Analog Devices, S.A., (Centre d’Affaires SILIC), 
Tel: 686-7760 

Voiron 

Analog Devices, S.A., Tel: (76) 05 51 08 
Inti Greece, Athens 

George D. Chryssos, Tel: 021/89 43 777 
Inti Holland, Breda 

Analog Devices Benelux, Tel; 076-12 25 55 
inti India, Allahabad 

Darbari Industries, Tel; 33 85 
Inti Ireland, Limerick 
Analog Devices B.V. 

Inti Israel, Tel Aviv i 

STG International Ltd,, Tel: 52 36 4/5 
Inti Italy 

Bologna 

Dott. Ing. Giuseppe de Mico, Tel: (051) 55 56 14 
Ivrea 

Dott. Ing. Giuseppe de Mico, Tel: (0125) 23 00 

Milano 

Dott. Ing. Giuseppe de Mico, Tel: 65 31 31 

Padova 

Dott. Ing. Giuseppe de Mico, Tel: (042) 65 29 09 

Roma 

Dott. Ing. Giuseppe de Mico, Tel: 06/31 62 04 * 
Torino ■ 

Dott. Ing. Giuseppe de Mico, Tel: (011) 87 41 37 

Inti Japan 
Osaka 

Analog Devices of Japan, Inc., Tel: 06/37 21 81 4 

Tokyo 

Analog Devices of Japan, Inc., Tel: 03/26 36 82 6 

Inti Malaysia, Selangor 

General Engineers (Electr.) Corp. 

Inti Mexico, D.F. 

Nucleoelectronica S.A., Tel; 915/59 36 04 3 

Inti New Zealand 
Auckland 

W. Arthur Fisher Ltd., Tel: 59 55 27, 59 82 02 

Chitistchurch 

W. Arthur Fisher, Ltd. 

Wellington 

W. Arthur Fisher, Ltd. , Tel: 55 59 50 1 2 
inti Norway, Hvalstad 

Estronic, Tel: (Code 2) 78 24 10 
Inti Pakistan, Karachi 

Superior Electronic Associates 
inti Singapore 

General Engineers (Electr.) Corp., Tel; 33 36 
41/51 

Inti South Africa, Pretoria 

Electronic Building Elements (Pty.) Ltd., Tel: 78/92 
21 6 

inti Spain, Madrid 

Belport Electronica de Madrid, Tel: 762-8837/8 
Inti Sweden, Solna 

NAXAB, Tel: 08/98 51 40 
inti Switzerland, Geneve 

Analog Devices S.A., Tel: 022/319704 
Inti Taiwan, Taipei 

Yuan Kong Enterprises, Ltd., Tel; 33 88 33, 33 54 
00 

inti Thailand, Bangkok 

Dynamic Supply Engineering, Tel: 91 44 34 
Inti Turkey, Ankara 

Simge Ltd., Tel: 29 77 44 

Inti United Kingdom & Eire, East Molesey, Surrey 
Analog Devices, Ltd., Tel; 01/94 10 46 6 
inti West Germany 
Berlin 

Herrn Horst Waikusat, Tel: 0311/31 64 41 

Bucholz 

Analog Devices GmbH, Tel; 04187/381 
Karlsruhe ' 

Analog Devices GmbH, Tel: 0721/69 46 00 


Analogic 


Analogic Corporation 
Audubon Road 

Wakefield, Massachusettes 01880 
(617) 246-0300 
TWX: (710) 348-0425 


Beckman Instruments 

, 

Beckman Instruments, Inc. 

Helipot Division 

2500 Harbor Boulevard 

Fullerton, California 92634 

(714)871-4848 

TWX; 910-592-1260 

Telex: 06-78413 


Sales Offices & Representatives 


AL Huntsville 

Murcota Corporation, (205) 539-8476 
AZ Scottsdale 

b5, Inc., (602) 947-5745 
CA Fullerton 

Sales Office, (714) 871-4848 
Mountain View 
Sales Office. (415) 961-6817 
San Diego 

Sales Office, (714) 565-6244 
CO Denver 

b5, Inc., (303) 426-0222 
FL Boca Raton 

Conley & Associates, (305) 395-6108 
Oviedo 

Conley & Associates, (305) 365-3283 

Tampa 

Conley & A^ociates, (813) 933-3183 

lA Cedar Rapids 

Comstrand, (319) 363-4905 
IL Chicago 

Carlson Electronic Sales Co., (312) 774-9022 
IN Indianapolis 

Carlson Electronic Sales Co., (317) 253-5610 
SAI Marketing Corp., (317) 297-3146 
KS Kansas City 

SAI Marketing Corp., (913) 383-1636 
MA Needham Heighto 

Sales Office (617) 444-9010 
MD Silver Spring 

Sales Office (301 ) 622-2500 
Ml Brighton 

SAI Marketing Corp.. (313) 227-1786 
Farmington 

Sheridan Associates, (313) 477-^00 

Grand Rapids 

SAI Marketing Corp., (616) 942-2504 
MN Minneapolis 

Comstrand, (612) 571-0000 

MO Florissant 

SAI Marketing Corp., (314) 837-5200 
NC Winston-Salem 

Murcota Corporatipn, (919) 722-9445 
NJ Clifton 

Ossmann Component Sales Corp., (201) 778- 
8888 

Mt. Laurel 

Sales Office, (609) 235-3314 

NM Albuquerque 

b5. Inc. (505) 265-9521 

NY Buffalo 

Ossmann Component Sales Corp., (716) 832- 
4271 

Kingston 

Ossmann Component Sales Corp., (914) 338- 
5505 

Rochester 

Ossmann Component Sales Corp., (716) 442- 
3290 

Syracuse 

Ossmann Component Sales Corp., (315) 454- 
4477 

Vestal 

Ossmann Component Sales Corp., (607) 785- 
9949 

OH Beachwood 

SAI Marketing Corp. (216) 292-2982 
Cincinnati 

SAI Marketing Corp., (513) 761-5432 

Dayton 

SAI Marketing Corp., (513) 435-3181 
OK Tulsa , 

Norvell Associates, (918) 663-1247 

OR Portland 

Almac/Stroum Electronics, (503) 292-3534 
Electronic Sources, (503) 292-0701 
PA Pittsburgh 

SAi Marketing Corp., (412) 782-5120 

TX Dallas 

Norvell Associates, (214) 350-6771 

Houston 

Norvell Associates, (713) 774-2568 


UT W. Bountiful 

b5, Inc., (801)292-8991 

WA Seattle 

Almac/Stroum Electronics, (206) 763-2300 
Electronic Sources, (206) 453-6800 
Can Toronto 

Sales Office, (416) 251-5251 
Inti Belgium, Brussels 

Beig Regulation-Mesure, 02-7712020 
Inti Denmark, Horsholm 

Transcan Electric Aps., (02) 863 888 
Inti Finland, Ruukintie 

Oy Honeywell AB, 801 01 
Inti France 
Gagny 

Beckman Components S.A.R.L., 927 82 95 

Levallois-Perrett 

Comsatec Groupe REA, 757 59 81 ; 757 79 48 
Inti Germany, Munchen 

Beckman Components GmbH, 38871 
Contiflex, AG 

Inti India, Bombay ; 

Electronic Enterprises, 35 30 69 
Notwane Private Ltd., 252 337 
Zenith Electronics, 367 717 
inti Ireland, Dublin 

Neltronic Ltd., 501 845 
inti Israel 
Haifa 

Electro-Technical Office Ltd., 04-662 851 
Tel Aviv 

Eastronics, Ltd., 03-475 151 
Inttl Italy, Milan 

Italy Beckman Instru Ital, 688 8951 
Metroelettronica SAS, 546-2641 
inti Japan, Tokyo 

Japan Beckman-Toshiba Ltd., 453-7611 
Inti Netherlands, Utrecht 

B.V. Diode Laboratorium, 030-884 214 
Inti Norway, Oslo 

Hefro Teknisk A/S, (02) 308 286 
Inti Portugal, Lisbon 

Eltec Electronica, 833 677 
Inti South Africa, Cape Town 

Beckman Instrument^ (Pty) Ltd., 47-1450, 41- 
0616 

inti Spain, Madrid 

Aeromarine & Electronics International S.A., 457 
6828/457 6938 , 

Diode Espana, 455 3686 
inti Sweden, Stockholm 

Combinent AB, 08/230 760 
Nordquist & Berg, 08/690 400 
inti Switzerland 

Kusnacht-Zurich 

Contiflex AG/SA/Ltd., 90 81 81-83 

Urdorf-Zurich 

Magex Electronic AG, 01 734 4171 

United Kingdom 

Glenrothes \ 

Beckman Instruments Ltd., 381 1 

Hitchin, Herts 

cREL Equipment Ltd., 50551, 52202, 52776 


Distributors 


AL Huntsville 

M & C Sales, (205) 539-8476 
Powell Electronics, (205) 539-2731 

AZ Phoenix 

Liberty Electronics, (602) 257-1272 

Tempe 

Marshall Industries, (602) 968-6181 

CA El Monte 

Marshall Industries, (213) 686-0141 

El Segundo 

Liberty Electronics, (213) 322-8100 
Irvine 

Marshall Industries, (714) 556-6400 

Mountain View 

Elmar Electronics, (415) 961-3611 

San Diego 

Liberty Electronics, (714) 565-9171 
Marshall Industries, (714) 278-6350 

Sunnyvale 

Marshall Industries, (408) 732-1100 

CO Arvada 

Marshall Industries, (303) 423-9670 

Commerce City 

Elmar Electronics, (303) 287-9611 

CT Hamden 

Arrow Electronics, (203) 248-3801 

North Branford 

Marshall Industries, (203) 484-0488 
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Beckman Instruments (cent) 


FL Ciaarwat^r 

Lynch-Gentry Associates, (813) 443-2697 

Fort Lauderdale 

Arrow Electronics, (305) 776-7790 

Miami Springs 

Powell Electronics. (305) 885-8761 
lA Cedar Rapids 

Advent Electronics, (31 9) 393-8811 
iL Mount Prospect ^ 

Magnuson Electronics, (312) 956-0700 
Rosemont 

Advent Electronics, (31 2) 298-42 1 0 
IN Indianapolis 

Advent Electronics, (31 7) 297-4910 

MA Billerica 

Kierulff Electronics, (617) 667-8331 

Burlington 

Arrow Electronics, (61 7) 273-01 00 
Newton Highlands 
, Marshall Industries, (617) 965-5115 

MD Baltimore 

Arrow Electronics, (301) 247-5200, (202) 737- 
1700 

Beltsvitle 

Powell Electronics, (301) 937-4030 

Gaithersburg 

Kierulff Electronics. (301) 948-0250 
Ml Farmington 

Advent Electronics. (313) 477-1650 
Sheridan Sales Company, (313) 477-3800 
MN Bloomington 

Arrow Electronics, (612) 888-5522 
St. Paul 

Magnuson Electronics, (612) 227-8495 
MO Florissant 

Sheridan Sales Co., (314) 837-5200 
NC Winston-Salem 

M&C Sales. (919) 723-1001 
NJ Moorestown 

Arrow/Angus, (609) 235-1900, (215) 928-1800 

Saddle Brook 

Arrow Electronics, (201) 797-5800 

Rutherford 

Kierulff Electronics. (201) 935-2120 
NM Albuquerque 

Elmar Electronics, (505) 292-11 11 

NY Buffalo 

Ossmann Component Sales Corp., (716) 832- 
4271 

Farmingdale 

Arrow Electronics, (516) 694-6800 
Marshall Industries, (516) 293-4141 

Kingston 

Ossmann Component Sales Corp., (914) 338- 
5505 

Rochester 

Ossmann Component Sales Corp., (716) 442- 
3290 

Syracuse 

Ossmann Component Sales Corp., (315) 454r 
4477 

\festai 

Ossmann Component Sales Corp., (607) 785- 
9949 

OH Cincinnati 

Sheridan Sales Compnay, (513) 761-5432 

Cleveland 

Arrow Electronics, (216) 464-2000 
Sheridan Sales Company, (216) 831-0130 

Dayton 

Sheridan Sales Company, (513) 277-8911 

Kettering 

Arrow Electronics, (51 3) 253-91 76 

OK Tulsa 

Norvell Electronics, (918) 663-1247 

OR Portland 

Almac/Stroum Electronics, (503) 292-3534 
PA Philadelphia 

Powell Electronics, (215) 365-1900 

Pittsburgh 

Sheridan Sales Company, (4 1 2) 244-1 640 

TX Dallas 

Norvell Electronics. (214) 350-6771 

Houston 

Norvell Electronics. (71 3) 774-2568 

WA Seattle 

Almac/Stroum Electronics, (206) 763-2300 
Liberty Electronics, (205) 763-8200 / 

Wl New Berlin 

Arrow Electronics, (414) 728-2801 

Can Montreal 

Semad Electronics. (514) 636-4614 
Specialty Electronics, (514) 336-4500 


Toronto 

Semad ElectronicSi (416) 635-9880 
Specialty Electronics, (416) 678-2104 

Vancouver 

Bowtek Electronics, (604) 736-7677 


Burr-Brown Research 


Burr-Brown Research Corp. 
International Airport Industrial Park 
Tucson, Arizona 85734 
(602)294-1431 
TWX: (910)952-1111 


Sales Offices & Representatives 


AL Huntsville 

BCS Assocs., (205) 881-6220 
A2 Tucson 

Burr-Brown, (602) 294-1431 
CA San Jose 

Burr-Brown. (408) 984-7700 
Santa Ana 

Burr-Brown. (714) 835-0712 

CT Enfield 

Meas. Equip. Co., (203) 745-9050 
FL Orlando 

BCS Assocs., (305) 896-4881 
IL Addison 

Burr-Brown, (312) 832-6520 
MA Wakefield 

Meas. Equip. Co.. (617) 245-4870 
MO Bethesda 

Powell-Pendergraph, (301)656-4535 

Mi Brighton 

Sheridan Marketing, (313) 227-1786 

Grand Rapids 

Sheridan Marketing. (616) 942-2504 
MN Minneapolis 

E.C. Electronic Sales. (612) 831-0229 
MO Florissant 

Sheridan Marketing, (314) 837-5200 
NC Greensboro 

BCS Assocs., (919) 273-1918 
NJ Camden 

QED Electrns., (215) 925-8711 
NY Cicero 

Advanced Comps. Coip., (315) 699-2671 

Clinton 

Advanced Comps. Corp., (31 5) 853-6438 

Endicott 

Advanced Comps. Corp., (607) 785-3191 
Great Neck, L.l. 

Burr-Brown, (516) 466-2650 

Scottsville 

Advanced Comps. Corp., (716) 889-1429 
OH Beachwood 

Sheridan Marketing, (216) 292-2982 
Cincinnati 

Sheridan Marketing, (513) 761-5432 

Dayton 

Sheridan Marketing, (513) 277-8911 

OK TUIsa 

Norvell Assocs., (918) 663-1247 / 

PA Pittsburge 

Sheridan Marketing. (412) 782-5120 

TX , Austin 

Norvell Assocs., (512) 458-8106 

Dallas 

Norvell Assocs., (214) 350-6771 

Houston 

Norvell Assocs., (713) 777-1666 
VA Richmond 

Powell Pendergraph, (804) 264-2341 
WA Seattle 

Hayes Tech., <206) 763-2210 
Can Calgary, Alberta 

Allan Crawford Assocs., (403) 276-9658 

Dartmouth, Nova Scotia 

Allan Crawford Assocs., (902) 469-7865 

Longueuil, Quebec 

Allan Crawford Assoc^., (514) 670-1212 

Mississauga, Ontario 

Allan Crawford Assocs., (416) 678-1500 

Ottawq, Ontario 

Allan Crawford Assocs., (613) 829-9651 

Vancouver, B.C, 

Allan Crawford Assocs., (604) 980-4831 
Inti Argentina, Buenos Aires 

Boris Gardunkel E. Hijos, S.A., Tel; 45 5821 
Inti Australia 

Burwood, Victoria 

Kenelec Systems (Pty.) Ltd., Tel; (03) 288 7100 


Inti Austria, Wien 

Dipl. Ing. Peter Marchetti, Tel; 57 82 30 
inti Belgium, Brussels 

BETEA. Tel; (02) 49 99 00 
Inti Colombia, Bogata, D.E. 

Instrumentacion Henrik A. Langebaek & Kier, Ltd., 
Tel; 69 88 77 

Inti Denmark, Copenhagen 0 
Mer-el A/S, Tel; 20 74 44 
Inti Equador, Guayaquil 

Suministros Technicos Ltd., Tel; 301419 
Inti England, Watford 

Burr-Brown International, Ltd., Tel; (0923) 33837 
Inti Finland, Helsinki T 

Nores & Company OY, Tel; 13360 
Inti France, Le Chesnay 

Burr-Brown International S.A. Tel; 954-3558 
inti Germany 

Leinfelden Stuttgart 

Burr-Brown International GMBH, Tel; (0711) 75 30 
21 

Inti Greece, Athens 

Hellene! Scientific Representations Lts., Tel; 7705 
960 

Inti Holland, Kortenhoef 

Datrort B.V., Tql; 02150^60834 , 

Inti India, Bombay 

VIbronics Private Limited, Tel: 551973 
Inti Israel, Tel-AvIv 

Racom Electronics Co., Ltd., Tel; 03-453151 
Inti Italy, Milano 

Metroelettronica, Te!;546 26 41 
Italy, Rome 

' Metroelettronica, Tel; 827-0713 

Inti Japan, Chiyoda-ku, Tokyo 

Kyokuto Boeki Kaisha Ltd., Tel; 03 244 3784 8 

Inti Mexico 

Electro Promociones Internaacionales, 
S.A.,Tel;516 53 64 
ihti New Zealand, Auckland 

W. & K. McLean Ltd. , Tel 587 037 
Inti Norway, Oslo 

Hugo Riso A/S, Tel; 23 2580 
inti Pakistan, Karachi 

I & S Corporation, Tel; 437669 
inti Portugal, Lisbon 

, Telectra, Tel; 686072 
Inti So. Africa, Johannesburg 

David Pollock (Pty.) Ltd., Tel; 724 8274 
Inti Spain, Madrid 

Anadig Ingenieros, S.A., Tel; 2523722 
inti Sweden, Vailingby 

Teleinstrument AB, Tel; 08380370 
Inti Switzerland, Zurich 

Telemeter Electronic AG, Tel; 01 25 78 72 
inti Turkey, Istanbul 

Telekom, Tel ; 49 40 40 


Cermetek 


Cermetek, Incorporated 
660 National Avenue 
Mountain View. California 94043 
(415)969-9433 


Sales Offices & Representatives 


AZ Phoenix 

Chaparral-Dortoh (602) 263-0414 

CA Marina del Rey 

Relcom. (213) 822-1187 

CO Boulder 

R.G. Enterprises (303) 447-921 1 

FL Clearwater 

Brennan Associates, Inc. (813) 446-5006^ 
IL . Chicago 

I. R.I. (312) 647-7755 

-MA Framingham 

, Field Sales Office (61 7) 879-3250 

Lexington 

Kitchen & Kutchin, Inc. (617) 862-8230 

NJ Cherry Hill 

J. N. Barrett Associates (609) 429-1551 

Clifton 

Compar New York (201 ) 546-3660 
NM Albuquerque 

Tritronix/Albuquerque (505) 265-8400 
OH Fairborn 

L & P Associates (513) 223-9975 
TX Houston 

The Cunningham Company (713) 461-4197 

VA Arlington 

H.J. Heffernan Company (703) 522-6666 
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Cermetek (cont) 


Inti Israel 

STG Jntemationa(l, Tel: (03) 53459, 52364/5, 
53115 


Collins 


Collins Commercial Telecommunications Division 

Rockwell International 

4311 Jamboree Road 

Newport Beach, CA 92663 

(714) 833-4638 

TWX: (910) 959-1705 

Specific product information: 

Don Gibson/Mike Kilgore, Tom Murphy 
Application engineering: 

Mod Hammad 


Sales Offices &t)epresentatives 


AL Huntsville 

Gentry Associates, (205) 534-9771 
CA Burlingame 

Jack Logan & Ass<»., (415) 697-6100 

Placentia 

Adams Associates, (714) 996-031 0 
CO Denver 

Williams Associates, (303) 373-4730 
FL Orlando 

Gentry Assoc., Inc., (305) 394-4401 

GA Atlanta 

Gentry Assoc., Inc., (404) 237-7272 
IL Chicago 

Allen Woods & Assoc. . (312) 283-7400 

IN Ft. Wayne 

Walter W. Bieberich, (219) 432-2537 

New Albany 

Walter W. Bieberich, (812) 945-3187 
MA Wellesley Hills 

R. H. Sturdy Co., (617) 2835-6422 
MD Glen Bumie 

New ERA Sales, (301 ) 768-6666 
MO St. Louis 

Harris-Hanson Co., (314) 432-3611 

Kansas City 

Harris-Hanson Co., (816) 444-9494 
MN Minneapolis 

Merrill Franklin Co., (612) 835-6422 : 

NJ Mount Laurel 

Naudain Assoc., (609) 235-1801 
NM Albuquerque 

Williams Assoc., (505) 255-1638 
NY Pittsford 

T2 Electronics Co., (716) 381-2551 

Plainview 

E.R.A., Inc., (516) 822-9890 

Syracuse 

T2 Electronics Co., (315) 463-8592 
OH Cleveland 

Arthur H. Baier Co., (216) 461-6161 

Dayton 

Arthur H. Baier Co., (513) 276-4128 
TX Dallas 

J. Clay Co., (214) 350-1281 
WA Redmond 

Desco Northwest, (206) 455-9325 
Can Montreal Quebec 

Multi-state Devices, Ltd., (Penryn Sales Division), 
(514) 279-4507 


Consumer Microcircuits of America 


Consumer Microcircuits of America 
114 E. Simmons Street 
Galesburg, Illinois 61401 
(309) 342-8196 


Data Device Corp. 


ILC Data Device Corp. 
Airport international Plaza 
Bohemia, New York 11716 
(516) 567-5600 
TWX: (510) 228-7324 


Data General 


Data General Corporation 
Route 9 

Southboro, Massachusetts 01772 
(617) 485-9100 
TWX: (710) 390-0309 
Telex: 94-8460 

Specific product information: 

MicroNOVA: (800) 225-9497 


Field Sales Offices 


AZ Scottsdale, (602) 944-0351 
CA El Segundo, (213) 937-0401 
Palo Alto (415) 965-1010 
Sacramento, (916) 441-01 67 
San Diego, (714) 276-8450 
San Francisco, (415) 543-6730 
Santa Ana, (714) 558-9421 
Santa Barbara, (805) 964-8695 
CO Denver, (303) 758-5080 

CT North Haven. (203) 239-4438 

FL Ft. Lauderdaie, (305) 771-0784 

Oriando, (305) 851-8230 
St. Petersburg, (813) 521-4157 
GA Atlanta, (404)326-3181 

IL Peoria, (309)692-5151 

Schaumburg, (31 2) 885-0505 
IN Indianapolis, (31 7) 248-8306 

KY Louisville, (502) 491-6595 

LA Baton Rouge, (504) 923-0660 

MA Southboro, (617) 485-9100 

Waltham, (617) 891-7000 
MD Balitmore, (301 ) 247-8900) 

Mi Southfield, (31 3) 357-0006 

MN Minneapolis, (612) 854-7727 

MO Clayton, (314) 726-081 1 

Kansas City, (816) 531 -1326 
NC Greensboro, (919) 275-8586 

NJ Wayne, (201)785-3910 

NM Albuquerque, (505) 294-1416 

NY Commack, (516) 864-2700 

Newfield, (607) 272-9440 
New York City, (212) 867-1010 
Orchard Park, (716) 662-2172 
Rochester, (716) 385)-2000 
Schenectady, (518) 377-1300 
Syracuse, (315) 455-1525 
OH Dayton, (513) 435-1932 

Euclid, (216) 298-2660 
OK Tulsa, (918) 664-8530 

OR Portland, (503) 297-1756 

PA Blue Bell, (215) 643-551 5 

Carnegie, (412) 279-2^00 
TX Austin, (512) 451-7487 

Dallas, (214) 233-4496 
Houston, (713) 688-8614 
UT Salt Lake City, (801)484-5271 
VA Falls Church, (703)893-0910 

WA Renton, (206) 228-5890 

Wl Menomonee Fails, (414) 255-3230 
Can Calgary, Alta., (403) 245-4371 

Doilard des Ormeaux, P.Q., (514) 684-6300 
Edmonton, Aita., (403) 482-3443 
Hull, P.Q., (819) 770-2030 
London, Ont., (519) 434-5020 
Mississauga, Ont, (41 6) 678-298 1 
North Vancouver, B.C., (604) 985-9104 
Winnipeg, Man., (204) 783-1327 
Inti Australia 

Melbourne, Tel: (03) 821 361 
Neutral Bay Junction, Tel: (02) 9081366 
Inti Austria, Vienna, Tel : 0222 73 45 66/67 
inti Belgium, Brussels, Tel : 2 76 23 263 

inti Brazil 

Inti Costa Rica, San Jose, Tel: 228 156 
Inti Denmark, Golstrup, Tel: 01 -96 53 66 
Inti England 

London, 01-5789231, (English Headquarters) 
Birmingham, 021-742-31 17 
Cheshire, 061-969-3935/6/7/8/9 
inti European Headquarters, Paris, 704 71 01/2 
Inti Finland, Helsinki, Tel: 450045 
Inti France 

Boulogne, 604 91 42 
Lyon, 78 52 64 21 
Inti Greece 

Inti Hong Kong, 5-717231 

inti Iran, Teheran, 859448/9 ^ 

Inti Italy, Milano, 865-829 

inti Japan, Saitama, 0485-54-7161 
Inti Korea 


inti Malaysia, Kuala Lumpur, 01-07, 3-88795 

Inti Mexico, Mexico City, 524-9195 

Inti Netherlands, Rijswijk, 070 99 73 96 

Inti Philippines, Makati Rizal, 86 49 51 

Inti Portugal, Lisbon, 976 551 

Inti Puerto Rico, San Juan, (809) 767-6505 
inti Scotland, Glasgoq, 041-332-3205 

inti Singapore, 536 122 

inti Spain 

Bilbao, 42 15 12 
Barcelona, 259-0422 
Madrid, 233 16 01 
Inti Sweden, Soina, 8-272880 

Inti Switzerland, Zurich, 01-54-17-82 

int West Germany 

Frankfurt,. 

Headquarters) 

Duesseldorf, 921 1 -622042 
Hamburg, 54,040/850 5026 
Karlsruhe, 0721-571096 
Munich, 081 1-223833 


Patel Systems 


Datel Systems 
1020 Turnpike Street 
Canton, Massachusetts 02021 
(617)828-8000 
TWX: (710) 348-0135 
Telex: 92-4461 
Regional Offices: 

Santa Ana, Calif. (714) 835-2751 
Sunnyvale, Calif. (408) 733-2424 
Canton, Mass. (617) 828-8000 
Home Office, Canton, Mass. (617) 828-8000 


Sales Offices & Representatives 


AL Huntsville 

Inti. Scientific Instruments (205) 533-6880 

AZ Phoenix 

Cleveland Enterprises (602) 949-0872 

CA Los Angeles 

Western Regional Office (213) 933-7256, (714) 
835-2751 

Sunnyvale 

No. Calif. Dist. Sales Office (408) 733-2424 

CO Littleton 

Eissler Sales & Service (303) 794-1779 
FL Lighthouse Pt. 

Saber Associates (305) 943-3076 

Longwood 

Saber Associates (305) 422-3686 

SaraMta 

Saber Assbciates (81 3) 441 -1301 

HI Honolulu 

Hawaii Data Systems (808) 946-1533 
lA Cedar Rapids 

Technical Representatives (319) 396-5662 

iL Chicago 

Carter Electronics (31 2) 585-5485 
IN Indianapolis 

Carter Electronics (317) 293-0696 

KS Olathe 

Technical Representatives (913) 782-1177 

MD Gaithersburg 

Washington D.C. Regional Office (301) 840- 
9490/1 

Mi Troy 

George R. Peters Assoc. (313) 362-1220 
MN Minneapolis 

Carter Electronics (612) 559-1976 

MO Hazelwood 

Technical Representatives (314) 731-5200 

NC Raleigh 

Saber Associates (919) 834-3961 
NJ Eastern Instrumentation, (201) 661-2000 

NM Albuquerque 

Cleveland Enterprises (505) 345-2481 
NY Great Neck, L.i. 

Eastern Instrumentation (516) 466-9505 
Liverpool 

R & D Associates (31 5) 622-2350 

OH Cleveland 

Instrumentation Systems (216) 486-0782 

Dayton 

Instrumentation Systems (513) 294-2838 

PA Pittsburgh 

Instrumentation Systems (412) 243-1 1 1 1 

TX Austin 

E^ M Microsystems Mktg (512) 266-1750 

Dallas 

E & M Microsystems Mktg (214) 238-7157 
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Datel Systems (cont) 


Houston 

E & M Microsystems Mktg (713) 783-2900 
WA Seattle 

Jon B. Jolly (206) 938-4166 
Wl Milwaukee 

Carter Electronics (414) 464-5555 
Can Montreal, Quebec 

Prelco Electronics, Ltd. (514) 389-8051 
Multilek, Inc. (514)481-1350 
Ottawa, Ontario 
Multilek, Inc. (613) 825-4695 
Prelco Electronics, (613) 237-6150 
Rexdaie, Ontario 

Prelco Electronics, Ltd. (416)678-0401 . 

Toronto, Ontario 
Multilek; Inc. (416) 245-4622 
Western Canada, Seattle Washington 
Jon B. Jolly (206r938-41 66 
jfutl Australia, Artarmon, N.S.W. 

Digital Electronics (Marketing) Pty., Ltd., Tel: 
437-6668 

inti Austria, Vienna 

Bacher Elektronische Cerate Ges.mbH, Tel: 83 63 
96 0 

Inti Belgium, Bruxelles 

Simac Electronics spri, Tel: 02-672 4556 
Inti Denmark, Valby 

^ Paratron A/S, Tel; (01) 74 44 66 
inti Finland, Helsinki 

Havulinna Oy, Tel: (90) 661 451 
Inti France, Paris 

Datel Systems SARL, Tel: 603 06 74 
Inti India, Bombay 

Smitronix International, Tel: 536 238 
Inti Israel, Tel Aviv 

MTI Engineering, Ltd., Tel: 244090, 236334 
Inti Italy, Milano 

3G Electronics s.r.l., Tel: 544291 , 543096 

Inti Japan 
Osaka 

Datel KK, Tel: (06) 354-2025 

Tokyo 

Datel KK, Tel: 499-0631 
inti Netherlands, Veidhoven 

Simac Electronics b.v., Tel: (04970) 2011 
Inti New Zealand, Auckland 

David J. Reid (N.Z.) Ltd., Tel: 492-189 
Inti Norway, Oslo 

Morgenstierne & Co., A/S, Tel: 37 29 40 
Inti South Africa, Johannesburg 

Refer Jones Electronic Equipment (Ry) Ltd., Tel: 
22 3658 
inti Spain 

Barcelona 

Aupoca Electronics y Sistemas, Tel: 257 48 98 
Madrid 

Aupoca Electronics y Sistemas, Tel: 457 53 12 
inti Sweden, Stockholm 

AB Nordqvist & Berg, Tel: 08-69 04 001 
Inti Switzerland, Zurich 

Traco Electronic Co. Ltd., Tel; 01/3607 1 1 
Inti United Kingdom, Basingstoke, Hampshire 
Datel (U.K.) Ltd., Tel: Basingstoke (0256)66721 
Intel West Germany, Munich 

Datelek Systems GmbH, Tel: (089) 78 4045 


Electronic Arrays 


Electronic Arrays, Inc. 

550 E. Middlefleld Road 
Mountain View, California 94043 
(415) 964-4321 
TWX: (910) 379-6985 
Toll Free WATS: (800) 227-9962 
Specific product information: 


Microprocessor Products Dick Eiler 

LSI Products Maurice O’Shea 

Memory Products Harry Neil 

Literature: 

Marketing Services Ed Meagher 

Price and delivery: 


Local Field Sales Offices (preferred), or Customer Ser- 
vice , 

Follow-up on order: 

Customer Service 
All Other information: 

Marketing Services Ed Meagher 


Sales Offices & Representatives 

AZ Phoenix 

Chaparral-Dorton, (602) 263-0414 


CA Huntington Beach 

Regional Sales Office, (714) 968-3775 
Los Angeles I 

Bestronics, (213) 870-9191 
Mountain View 
Caltron/Pyle, (415) 964-3244 
Regional Sales Office, (415) 964-4321 
San Diego 

Bestronics of San Diego, (714) 278-2150 

CO Denver 

The Thorson Company, (303| 759-0809 
CT Greenwich 

Crane & Egert Corp., (203) 622-9191 

Wallingford 

Corn-Sale, (203) 269-7964 
FL Ft. Lauderdale 

Electrocomp Associates, (305) 564-8571 
lA Cedar Rapids 

Engineering Services Co., (31 9) 362-0503 
IL Westchester 

Gassner & Clark Company, (312) 345-4245 
IN Indianapolis 

Ihrig Associates, (31 7).783-7630 
KS Prairie Village 

Engineering Services, Co., (9t3) 649-4000 
MA Waltham 

Corn-Sale, (617)890-0011 
Ml Novi 

A.P. Associates, (313) 476-2300 
MN Bloomington 

Electronic Sales Agency, (712) 884-8291 

MO St. Louis 

Engineering Services Co., (314) 997-1515 
Regional Sales Office, (314) 878-6446 

NH Londonderry, Manchester 

Corn-Sale, (603) 668-1440 

NJ Cherry Hill 

Regional Sales Office, (609) 795-5066 
NM Albuquerque 

The Thorson Company, (505) 264-5655 

NY Elmont 

Crane & Egert Corp., (516) 488-2100 

OH Cleveland 

K.W. Electronic Sales, (216) 831-8292 

Dayton 

K.W. Electronic Sales, (513) 890-21 50 
OR Beaverton 

N R. Schultz Company, (503) 643-1644 
PA Allison Park 

K.W. Electronic Sales, (41 2) 487-4300 
Willow Grove 

Harry Nash Associates, (215) 657-2213 
TX Dallas 

J. Clay Co., (214) 350-1281 

VA Reston 

Boyle Associates, (703) 620-9558 
WA Bellevue 

N.R. Schultz Co., (206) 454-0300 
Inti Australia, Prospect, S.A. 

A.J. Ferguson, Tel: 269-1244 
Inti Belgium, Brussels 

Betea Spri., Tel: 02 649 99 00 
Inti Denmark, Hoersholm 
C-88, Tel: 02-813332 

Inti Eastern Europe, Weisbaden, Germany 
CDI GmbH, Tel; (06121 ) 78893 
Inti Finland, Helsinki 

S.W. Instruments, Tel: 738265/713575 
Inti France, Paris 

Technology Resources S.A., Tel: 01 747 4717 
inti Hong Kong \ 

Caduceus, Ltd., Tel: 5-770504, 505 
inti Hungary, Budapest 

Hinicoop, Tel: 1 429779 
Inti India, Bombay 

Hinditron Services Pvt. Ltd., Tel: 36 5 3 44 
Inti Israel, Ramat-Gan 

Telsys, Ltd., Tel; 739865, 722362 
Inti Italy, Milano 

Memos Italians S.R.L. Tel: 02-871353 or 867589 

Inti Japan 
Osaka 

Rikel Corporation, Tel: 06 (374)1771 

Tokyo 

Rikei Corporation, Tel: 03-591-5241 
Inti Korea, Seoul 

Caduceus, Ltd., Tel: 28-6108 

inti Netherlands 
Breda 

Famatra Benelux, Tel: 076-133457 

Amsterdam 

Electronic Arrays, T el : (020) 7 1 2560 
inti Norway, Kjellergt 

Kjelf Bakke, Tel : 02 71 1 872 


Inti South and Central America, Mountain View, 
California 

Intectra, Tel: (415) 967-8818, 967-8825 
inti Spain, Madrid 

Belport Electronics, Tel; 01 262 88 37/8 
Inti Sweden, Vallingby 

Svensk Tele Industri, Tel: 08/89 04 35 
Inti Switzerland, Zurich 

Dimos AG, Tel: 01-626 140 
Inti Taiwan, Taipei 

Caduceus Ltd., Tel: 702 0431 
inti United Kingdom, W. Molesey, Surrey 
Analog Devices, Ltd., Tel: 01 941 0466 
Inti West Germany, Munchen 

Electronic Arrays, GmbH, Tel: (089) 785 3168 
inti Yugoslavia, Maribor 

Ellyptic AG, Tel; 1330589 


EMM/Semi 


EMM/Semi 

Subsidiary 

Corporation 

3883 North 28th Avenue 
Phoenix, Arizona 85017 
(602) 263-0202 
TWX: (910) 951-1383 


Sales Offices & Representatives 


AL Huntsville 

Gentry Associates, (205) 534-9771 
CA Dublin 

EMM/Semi, (408) 998-2668 ' 

Hawthorne 

EMM/Semi, (213) 644-9881 
FL Orlando 

Gentry Assoc., (305) 894-9180 

GA Atlanta 

Gentry Assoc., (404) 237-7272 
IL Des Plains 

EMM/Semi, (312) 297-7090 
MA Lexington 

EMM/Semi, (617) 861 -9650 
NC Burlington 

Gentry Assoc., (919) 227-3639 
NY Melville 

EMM/Semi, (516) 423-5800 
OH Akron 

EMM/Semi, (216) 867-5435 
TX Plano 

EMM/Semi, (214) 424-0663 

WA Bellevue 

Thorson Company, (206) 455-9180 
Can Montreal 

Cantec, (514) 620-3121 

Ottawa 

Contec, (613) 225-0363 

Toronto 

Cantec, (416) 457-4455 


Distributors 


CA Newport Beach 

Semicomp Corp., (213) 971-5253 

Sunnyvale 

Semicomp Corp., (408) 736-2330 
CT Hamden 

Arrow, (203) 248-3801 
FL Ft. Lauderdale 

Arrpw, (305) 776-7790 
MA Boston 

Arrow, (617) 933-8130 
MD Baltimore 

Arrow, (202) 737-1700 
MN Minnesota 

Arrow, (612) 888-5522 
NM Albuquerque 

Century Electronics, (505) 292-2700 
NY FiShkill 

Arrow, (914) 896-7530 
OH Cleveland 

Arrow, (216) 464-2000 
Dayton 

Arrow, (513) 253-9176 
UT Salt Lake City 

Century Electronics, (801) 487-8551 

Can Montreal 

Future Electronics, (514) 735-5775 

Toronto 

Future Electronics, (416) 677-7820 
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EMM/Semi (cont) 


Vancouver 

Future Electronics, (604) 261-1335 

s' 


Essex International 


Essex International, Inc. 

564 Alpha Drive 

Pittsburgh, Pennsylvania 15328 

(412) 782-0200 


Exar Integrated Systems 


Exar .Integrated Systems, Inc. 

750 Palomar Ave. 

Sunnyvale, California 94086 
(408)732-7970 
TWX: (910) 339-9233 
Specific product information: 

Product Marketing 
Application engineering: 

Applications Engineering 
Literature: , 

Local Representative or Distributor 
Price and delivery: 

Local Representative or Distributor 

Place an order: 

Less than 1000 pcs Local Distributor 

Larger Orders Local Representative 

Folipw-up an order: ^ 

Loqal Representative or Exar Customer Service. (408) 
73^-'^970 


Sales Offices & Representatives 


AL Huntsville 

Electro-Mech, (205) 883-9624 
AZ Scottsdale 

Summit Sales, (602) 994-4587 

CA Culver City 

DeAngelo, Rothman & Co., (213) 398-6239 

Redwood City 

Logan Sales, (415) 369-6726 

San Diego 

DeAngelo, Rothman & Co., (714) 560-5707 
CT Wallingford 

Corn-Sale, Inc., (203) 269-7964 
FL Miami 

Reptronics, (305) 251r5478 
St. Petersburg 
Reptronics, (813) 522-8220 
GA Atlanta 

, Electro-Mech, (404) 449-6337 
lA Cedar Rapids 

Dy-Tronix, (319) 377-8275 
IL Barrington 

Janus, (312)381-4479 
MA Waltham 

Corn-Sale, (617) 890-0011 
MD Baltimore 

Component Sales, (301 ) 484-3647 ( 

Ml Warren 

DEM Electronic Sales, (31 3) 575-9444 
MN Minneapolis 

Electronic Innovators, (612) 884-7471 
MO Hazelwood 

Dy-Tronix, (314) 731-5799 
Independence 
Dy-Tronix, (816)737-1100 
NC Raleigh 

Component Sales, (919) 782-8433 
NH Londonderry 

Corn-Sale, (603) 668-1440 
NM Albuquerque 

Tri-Tronix, (505) 265-8409 J 
NY Buffalo 

Quality Components, (716) 839-2044 
Manlius 

Quality Components, (31 5) 682-8885 
Rochester 

Quality Components, (716) 889-1919 
Williston Park 

ABC Electronic Sales, (516) 747-6610 
OH Columbus 

McFadden Sales, (614) 221-3363 

OK Tulsa 

Technical Marketing, (918) 622-5984 

PA Erie 

ECCO Electronic Sales. (814) 452-3762 


Huntingdon Valley 
ABC Electronic Sales, (21 5) 947-6960 
TN Nashville 

Electro-Mech, (615) 256-2516 

TX Dallas 

Technical Marketing, (214) 387-3601 

Houston 

Technical Marketing, (713) 777-9228 

WA Bellevue 

SD-R2 Products & Sales, (206) 747-9424 
Can Mississauga, Ontario 

R.F.Q. Limited, (416) 626-1445 
Montreal, Quebec 
RyF.Q. Limited, (514) 626-8324 
Inti Hong Kong, Kowloon 

R. Ohm Electronics (H.K.) Co. Ltd., Tel; 3-691-779, 
,3-686841 

Inti Latin America 

Intectra, (415) 967-8818 
Mt. View, Ca. 


Distributors 


AL Huntsville 

Hall-Mark Electronics Corp., <205) 837-8700 

AZ Phoenix 

Mirco Electronic Dist., (602) 944-2281 

CA Newport Beach 

Semicomp Corp., (714) 833-3070/(213) 971-5253 

Santa Ana 

Intermark Electronics, (714) 540-1322 

San Diego 

Intermark Electronics, (714) 279-5200 
Semicomp Corp., (714) 560-0373 

Sunnyvale 

Intermark Electronics, (408) 738-1 111 
Semicomp Corp., (408) 736-2330 

Woodland Hills 

Semiconductor Concepts, (213) 884-4560 
CO Intermark Electronics 
(800) 426-5600 
FL Ft. Lauderdale 

Hall-Mark Electronics Corp., (305) 97*1-9280 
Orlando 

Hall-Mari< Electronics Corp., (305) 855-4020 
IL Elk Grove Village 

Hall-Mark Electronics Corp., (312) 437-8800 
Westmont 

Bodelle Co.. (312) 323-9670 
IN Fort Wayne 

Graham Electronics, (219) 423-3422 
Indianapolis 

Graham Electronics, (317) 634^-8202 

Lafayette 

Graham Electronics, (317) 742-4006 
KS Lenexa 

Hall-Mark Electronics, (913)888-4747 
Wichita 

Radio Supply', (31 6) 267-521 6 

MA Dedham 

Gerber Electronics, (617) 329-2400 

MD BaKimore 

Hall-Mark Electronics Corp., (301) 706-9300 
Gaithersburg ^ 

Pioneer, (301) 948-0710 

Ml Ann Arbor 

Wedemeyer Electronics, (313) 665-8611 
MN Bloomington 

Hall-Mark Electronics. (612) 884-9056 

Minneapolis 

Cassidy Electronics, (612) 835-7746 

MO Earth City 

Hall-Mark Electronics, (314) 291-5350 

St. Louis 

Olive Industrial Elec., (314) 863-7800 

NC Raleigh 

Hall-Mark Electronics, (919) 832-4465 
NH Londonderry 

Yankee Elec. Supply, (603) 625-9746 
NM Albuquerque 

Century Electronics, (505) 292-2700 
NY Hauppauge, L.I. 

Hall-Mark Electronics, (516) 273-0030 
Semiconductor Concepts, (516) 273-1234 
OH Cincinnati 

Graham Electronics, (513) 733-1661 
OK Tulsa 

Component Specialties, (918) 664-2820 
Hall-Mark Electronics, (918) 835-8458 

PA Erie 

Advacom, (814) 455-8110 
Horsham ' 

Pioneer. (215) 674-5710 

Huntingdon Valley 

Hall-Mark Electronics, (215) 355-7300 


TX Austin 

Component Specialties, (512) 459-3307 
Hall-Mark Electronics, (512) 837-2814 

Dallas 

Component Specialties, (214) 357-6511 
Hall-Mark Electronics, (214) 231-6111 

Houston 

Component Specialties, (713) 771-7237 
Hall-Mark Electronics, (713) 781-6100 

UT Intermark Electronics 

(800) 426-5600 
WA Seattle 

Intermark Electronics, (206) 767-3160 

Wl Mequon 

Taylor Electric Co., (414) 241-4321 

West Allis 

Hall-Mark Electror'ics, (414) 476-1270 
Can Montreal, Quebec 

Future Electronics, (514)735-5775 
Vancouver, B.C. 

R-A-E Industrial Electronics, (604) 687-2621 
Inti Argentina 

Rayo Electronica SRL, Tel: 37-9890 
Inti Australia 

A.J. Ferguson, Tel: 269-1244 
Inti India, Bombay 

Zenith Electronics Jaikishan Nivas, 

Tel: 36-7717 

Inti New Zealand, Auckland 

Professional Electronics Ltd., 

Tel: 469-450 


Fairchild Semiconductor 


Fairchild Camera and Instrument Corp. 

Integrated Circuits Group 
464 Ellis Street 

Mountain View, California 94042 

(415)962-5011 

TWX: (910) 379-6435 

Fairchild Camera and Instrument Corp. 

Microsystems Division 
1 725 T echnology Drive 
San Jose, California 95110 
(408)998-0123 
TWX; (910) 338-0558 

Specific product information: 

Local field sales office or franchised distributor, or con- 
tact the specific product marketing department at 464 
Ellis Street, Mountain View, CA 
Request through main switchboard: (415) 962-501 1 ; 
Linear Product Mktg. (Analog, Hybrid) 

Bipolar Memory Product Mktg. (Memory, ECL, Mac- 
rologic) 

Digital Product Mktg. (Bipolar and CMOS) 

MOS Product Marketing (MOS, CCD, Memory) 

Power Transistor Product Marketing 
Small Signal Product Marketing 
Diode Product Marketing (41 5) 479-8000 
Optoelectronic Product Marketing (415) 493-3100 
Microprocessors: Microsystems Divisioh (408) 998-0123 
Application engineering 
See Product Information 
Literature: 

Local field office, representative or franchised dis- 
tributor. 

Price and delivery: 

Local field sales office or franchised distributor. 

Place an order: 

Local field sales office or franchised distributor. 

Follow-up an order: 

Customer Service Center, 401 Ellis Street, Mountain 
View, CA 94042, (415) 962-4486 
All other information: 

Fairchild Information Line, (415) 962-4401 


Sales Offices & Representatives 


AL Huntsville 

Field Sales Office. (205) 883-7020 
Cartwright & Bean, (205) 533-3509 

AZ Phoenix 

Field Sales Office. (602) 264-4948 
Electronic Development & Sales Corp., (602) 
277-7407 
CA Encino 

Field Sales Office, (213) 990-9800 
Irvine 

Celtec Company, (714) 752-6111 

San Diego 

Celtec Company, (714) 279-7961 
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Fairchild Semiconductor (cont) 


Library 


El Segundo 

— 



Components, Inc., (412) 833-9380 


Liberty Electronics, (213) 322-8100 


Santa Ana 

TN 

Knoxville 


Irvine 


Field Sales atice, (714) 558-1881 


Cartwright & Bean, (615) 693-7450 


G. S. Marshall Company, (714) 556-6400 


Santa Clara 


Memphis 


Mountain View 


Field Sales Office, (408) 244-1400 


Cartwright & Bean, (901 ) 276-4442 


Elmar Electronics, (415) 961-3611 


Magna Sales, Inc., (408) 985-1750 

TX 

Dallas 


Hamilton/Avnet Electronics, (415) 961-7000 


Sherman Oaks 


Field Sales Office, (214) 234-3391 


San Diego 


Celtep Company, (213) 990-3440 ' 


Technical Marketing, (214) 387-3601 


G. S. Marshall Company,714) 278-6350 

CO 

Denver 


Houston 


Hamilton/Avnet Electronics, (714) 279-2421 


Field Sales Office, (303) 234-9292 


Field Sales Office, (71 3) 771 -3547 


Liberty Electronics/San Diego, (714) 565-9171 


Littleton 


Technical Marketing, (713) 777-9228 


Sunnyvale 


Simpson Associates Inc., (303) 794-8381 

UT 

Salt Lake City 


Bell Industries, (408) 734-8570 

CT 

Ridgefield 


Simpson Associates, (801) 486-3731 

CO 

Arvada 


Phoenix Sales Co . , (203) 438-9644 

WA 

Bellevue 


G. S. Marshall Company, (303) 423 t9670 

FL 

Altamonte Springs 


Quadra Corporation, (206) 454-4946 


Commerce City 


Lectromech, (305) 831-1 577 

Wl 

Wauwatosa 


Elmar Electronics, (303) 287-961 1 


Hollywood 


Larsen Associates, (414) 258-0529 


Denver 


Lectromech, (305) 920-2291 

Can 

Mississauga, Ont. 


Electronic Parts Co., (303) 744-1992 


Orlando 


Toronto Regional Office, (416) 625-7070 


Hamilton/Avnet Electronics, (303) 534-1212 


Field Sales Office. (305) 834-7000 


R. N. Longman Sales, (416) 625-6799 


Wheatridge 


St. Petersburg 


Montreal, Quebec 1 


Century Electronics, (303) 424-1985 


Lectromech (813) 527-2406 


R. N. Longman Sales, (514) 382-2552 

CT 

Danbury 

GA 

Atlanta 

Inti 

Australia, North Sydney 


Schweber Electronics, (203) 792-3500 


Field Sales Office, (404) 939-3402 


Fairchild Australia Pty, Ltd., Tel; 929-6711 


Georgetown 


Cartwright & Bean, (404) 255-5262 

Inti 

Austria, Vienna 


Hamilton/Avnet Electronics, (203) 762-0361 

lA 

Cedar Rapids 


Fairchild Electronics, Jel: 0222 635821 


North Haven 


B.C. Electronic Sales, (319) 364-7253 

Inti 

Brazil, Sao Paulo 


Cramer Electronics, (203) 239-5641 

IL 

Chicago 


Fairchild Semiconductors, Tel: 66-9092 


Norwalk 


Field Safes Office, (312) 640-1000 

Inti 

France, Paris 


Harvey Electronics, (203) 853-1515 


Elk Grove Village 


Fairchild Semiconducteurs S.A., Tel: 580 5566 

FL 

Ft. Lauderdale ^ 


Micro Sales (312) 956-1000 

Inti 

Germany 


Hallmark Electronics, (305) 971-9280 

IN 

Fort Wayne 


Hanover 


Hollywood 


Field Sales Office. (219) 483-6453 


Fairchild Camera & Instrument GmbH, Tel: 0511 


Hamilton/Avnet Electronics, (305) 925-5401 


Indianapolis 


17844 


Schweber Electronics, (305) 927-051 1 


Field Sales Office. (317) 849-5412 


Leonberg 


Orlando 


Leslie M. Devoe Company, (317) 257-1227 


Fairchild Camera & Instrument GmbH, Tel: 07152 


Cramer Electronics, (305) 894-1511 

KS 

Olathe 


41026 


Hallmark Electronics, (305) 855-4020 


B. C. Electronic Sales, (913) 888-6680 


Munich 

GA 

Atlanta 

MA 

Wellesley Hills 


Fairchild Camera & Instrument GmbH, Tel: (0 89) 


Lykes Electronics Corp., (404) 355-2223 


Field Sales Office, (617) 237-3400 


4 701091 


Norcross 


Spectrum Associates, (617) 237-2796 


Nuernberg 


Hamilton/Avnet Electronics, (404) 448-0800 

MD 

Bladensburg 


Fairchild Camera & Instrument GmbH, Tel; 0911 

IL 

Elk Grove 


Field Sales Office, (301 ) 779-0954 


407005 


Kierulff Electronics, (312) 640-0200 


Delta III Associates, (301) 779-0977 


Weisbaden 


Schweber Electronics, (312) 593-2740 

Ml 

Detroit 


Fairchild Camera & Instrument GmbH, Tel: 06121 


Elmhurst 


Rathsburg Associates, (313) 882-1717 


2051 


Semiconductor Specialists, Inc., (312) 279,-1000 


Westland 

inti 

Hong Kong, Kowloon 


Schiller Park 


Field Sales Office, (31 3) 425-3250 


Fairchild Semiconductor HK Ltd., Tel; K 890271 


Hamilton/Avnet Electronics, (312) 678-6310 

MN 

Edina 

Inti 

Italy 

IN 

Indianapolis 


Field Sales Office, (612) 835-3322 


Milan 


Graham Electronics Supply, (317) 634-8486 


Minneapotis 


Fairchild Semiconduttori S.p.A., Tel: 00392 


Pioneer Indiana Electronics, (317) 849-7300 


PSI Company, (612) 835- 1 777 


6887451 

KS 

Lenexa 

MO 

Hazelwood , 


Rome 


Hamilton/Avnet Electronics, (913) 888-8900 


B. C. Electronic Sales, (314) 731-1255 


Fairchild Semiconduttori S.p.A., Tel: 00386 

LA 

Metairie 

MS 

Jackson 


3274006 


Sterling Electronics Corp., (504) 887-7610 


Cartwright & Bean, (601) 981-1368 

inti 

Japan, Tokyo 

MA 

Dedham 

NC 

Charlotte 


TDK-Fairchild, Tel: 03-400-8351 


Gerber Electronics, (617) 329-2400 


Cartwright & Bean, (704) 333-6457 

inti 

Seoul, Korea 


Lexington 


Raleigh; 


Fairchild Semiconductor Ltd., Tel: 69-9528 


Harvey Electronics, (617) 861-9200 


Cartwright & Bean, (919) 781-6560 

Inti 

Mexico, Mexico, D.F. 


Newton Centre 

NJ 

Wayne 


Fairchild Mexicana S.A., Tel: 905-563-541 1 


Cramer Electronics, (617) 964-4000 


Field Salefe Office, (201 ) 696-7070 

inti 

Netherlands, Eindhoven 


Waltham 


Lorac Sales, (201) 696-8875 


Fairchild Semiconductor, Tel; 0031-4067727 


Schweber Electronics, (617) 890-8484 

NM 

Albuquerque 

Inti 

Scotland, West Lothian 


Woburn 


Field Sales afice, (505) 265-5601 


Fairchild Semiconductor Ltd., Tel: 00445 8932891 


Hamilton/Avnet Electronics, (617) 933-8000 


Interface Electronics, (505) 265-9521 

inti 

Singapore 

MD 

Baltimore 

NY 

Endwell 


Fairchild Semiconductor Ltd. 


Hamilton/Avnet Electronics, (301) 796-5000 


Tri-Tech Electronics, (607) 754-1094 

inti 

Sweden, Stockholm 


Gaithersburg 


Fairport 


Fairchild Semiconductor AB, Tel; 00468-449255 


Pioneer Washington Electronics, (301) 948-0710 


Tri-Tech Electronics, (716) 223-5720 

inti 

Taiwan, Taipei 


Rockville 


Fayetteville / 


Fairchild Semiconductor (Taiwan) Ltd., Tel: 


Schweber Electronics, (301) 881-2970 


Tri-Tech Electronics, (31 5) 446-2881 


573205 

Ml 

Farmington 


Melville 

Inti 

United Kingdom, Herts 


Sheridan Sales, (313) 477-3800 


Field Sales Office, (616) 293-2900 ' 


Fairchild Camera and Instrument (UK) Ltd., Tel: 


Livonia 


Lorac Sales, (516) 293-2970 


004414407311 


Hamilton/Avnet Electronics, (313) 522-4700 


Poughkeepsie 




Pioneer/Detroit, (313) 525-1800 


Field Sales Office, (914) 452-4200 




Troy 


Rochester 




Schweber Electronics, (313) 583-9242 


Field Sales Office. (716) 223-7700 


Distributors 

MN 

Edina 

OH 

Cleveland 




Hamilton/Avnet Electronics, (612) 941-3801 


Components, Inc., (216) 243-9200 

AL 

Birmingham 


Schweber Electronics, (612) 941-5280 


Dayton 


James W: Clary Co., (205) 322-2486 


Minneapolis 


Field Sales Office, (513) 278-8278 


Huntsville 


Semiconductor Specialists, (61^) 854-8841 


Highland Heights 


Hallmark Electronics, (205) 837-8700 

MO 

Kansas City 


Field Sales Office. (216) 461-8288 


Hamilton/Avnet Electronics, (205) 533- 1170 


Semiconductor Specialists, (816) 452-3900 


West Carrollton 

AZ 

Phoenix 


Hazelwood 


Components, Inc., (513) 866-0661 


Hamilton/Avent Electronics, (602) 275-7851 


Hamilton/Avnet Electronics, (314) 731-1144 ' 

OK 

Tulsa 


Liberty Electron ics/Arizona, (602) 257-1272 

MS 

Jackson 


Field Sales Office, (918) 663-7131 


Micro Electronic Distributors, (602) 944-2281 


Ellington Electronics Supply, (601) 355-0561 


Technical Marketing (918) 522-5984 

CA 

Costa Mesa 

NC 

Greensboro 

OR 

Portland 


Avent Electronics (213) 558-2345, (714) 754-61 1 1 


Pioneer/Carolina Electronics, (919) 273-4441 


Quadra Corp., (503) 225-0350 ■ 


Culver City 


Raleigh 

PA 

Fort Washington 


Hamilton Electro Sales, (213) 558-2121 


Hallmark Electronics, (919) 832-4465 


Field S^es Office. (215) 886-6623 


El Monte 


Winston Salem 


BGR Associates, (21 5) 643-41 1 1 


G. S. Marshall Company, (213) 686-0141 


Kirkman Electronics, Inc., (919) 722-9131 
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Fairchild Semiconductor (cent) 


NJ Cedar Grove 

Hamilton/Avnet Electronics, (201) 239-0800 

Clifton 

Wilshire Electronics, (201) 365-2600 

Mt. Laurel 

Hamilton/Avnet Electronics, (609) 234-2133 

Perth Amboy 

Sterling Electronics, (201 ) 442-8000 

Somerset 

Schweber Electronics, (201) 469-6008 
NM Albuquerque , 

, Century Electronics, (505) 292-2700 

Hamilton/Avnet Electronics, (505) 765-1500 

NY Buffalo 

Summit Distributors, Inc., (716) 884-3450 

E. Syracuse 

Hamilton/Avnet Electronics, (315) 437-2642 

Hauppague, L.I. 

Components Plus, Inc., (516) 231-9209 
Semiconductor Concepts, (516) 273-1234 

Rochester 

Hamilton/Avnet Electronics. (710) 442-7820 
Rochester Radio Supply Co., Inc., (716) 454-7800 
Schweber Electronics, (716) 461-4000 

Westbury 

Hamilton/Avnet Electronics, (516) 333-5800 
Schweber Electronics. (516)334-7474 
OH Beachwood 

Schweber Electronics, (216) 464-2970 
Sheridan Sales Company. (216) 831-0130 
Cleveland 

Hamilton/Avnet Electronics, (216) 461-1400 
Pioneer/Cleveland, (216) 587-3600 

Dayton 

Pioneer/Dayton, (513) 236-9900 
Hamilton/Avnet Electronics, (513) 433-0610 

Reading 

Sheridan Sales Company. (513) 761-5432 

OK Tulsa 

Hallmark Electronics, (918) 835-8458 

PA Horsham 

Pioneer/Delaware Valley, Inc., (215) 674-5710, 
(609)541-1120 

Schweber Electronics, (215) 441-0600 

Huntingdon Valley 

■ Hallmark Electronics, Inc., (215) 355-7300 

Pittsburgh 

Pioneer Electronics, (412) 782-2300 
Sheridan Sales Company, (412) 244-1640 

SC Columbia 

Dixie Radio Supply Co., (803) 779-5332 

TX Dallas 

Cramer Electronics, (214) 661-9300 
Hamilton/Avnet Electronics, (214) 661-8661 
Hallmark Electronics, (214) 231-61 1 1 
Schweber Electronics, (214) 661-5010 

Fort Worth 

Allied Electronics, (817) 336-5401 

Houston 

Hamilton/Avnet Electronics, (713) 780-1771 
Schweber Electronics, (713) 784-3600 
Sterling Electronics, (713) 627-9800 
UT Salt Lake City 

Century Electronics, (801) 487-8551 
Hamilton/Avnet Electronics, (801) 262-8451 
WA Bellevue 

Hamilton/Avnet Electronics, (206) 746-8750 

Seattle 

Liberty Electronics. (206) 763-8200 
Radar Electric Co.. (206) 282-251 1 
Wl Milwaukee 

Marsh Electronics. (414) 545-6500 

Wauwatosa 

Semiconductor Specialists, (414) 257-1330 
Can Calgary, Alberta 

Cam Card Supply Ltd., (403) 287-0520 
Edmonton, Alberta 
Cam Gard Supply Ltd. , (403) 426- 1 805 
Red Deer, Alberta 

Cam Card Supply Ltd., (403) 3^6-2088 

Kamloops, BC 

Cam Gard Supply Ltd., (604) 372-3338 

Vancouver, BC 
R.A.E., (604) 687-2621 

Winnepeg, Man. 

Cam Gard Supply Ltd., (204) 786-8401 

Frederiction, NB 

Cam Gard Supply Ltd., (506) 455-8891 

Moncton, NB 

Cam Gard Supply Ltd., (506) 855-2200 

Saint John, NB 

Cam Gard Supply Ltd., (506) 657-4666 

Halifax, NS 

Cam Gard Supply Ltd., (902) 454-8581 


Downsview, Ont. 

Semad Electronics, Ltd., (416) 635-9880 

Mississauga, Ont. 

Hamilton/Avnet Intn’l Ltd., (416) 677-7432 

Ottawa, Ont. 

Future Electronic Corp., (613) 232-7757 
Hamilton/Avnet Intn’l, (613) 226-1700 
Semad Electronics Ltd., (613) 722-6571 

Rexdale, Ont. 

Future Electronics Corp., (416) 677-7820 

Willowdale, Ont. 

Electro Sonic Industrial Sales Ltd. (Toronto), (416) 
494-1666 

St. Laurent, PQ 

Hamilton/Avnet Intn’l Canada, Ltd., (514) 331- 
6443 

Dorval, PQ 

Semad Electronics Ltd., (514) 636-4614 

Montreal, Quebec 

Future Electronics Corp., (514) 735-5775 

Regina, Sas. 

Cam Gard Supply Ltd., (306) 525-1317 

Saskatoon, Sas. 

Cam Gard Supply Ltd., (306) 652-6424 


Ferranti Electric 


Ferranti Electric 
East Bethpage Road 
Plainview, New York 11803 
(516) 293-8383 
TWX: (510) 224 6483 



Sales Offices & Representatives 

AL 

Huntsville 

Remco, (205) 883-9060 

CO 

Denver 

Component Sales, (303) 750-2254 

FL 

Orlando 

Publicover Associates, (305) 898-9361 

IL 

Morton Grove 

T Squared Associates, (312) 965-1515 

NC 

Raleigh 

Remco, (919) 834-5820 

NJ 

Wellington 

Corn-Tech Sales, (201) 935-5454 

NY 

New Hyde Park 

Comp-T ech Sales, (516) 593-2628 

Syracuse (Upstate) 

MMI Sales, (315) 455-5919 

Inti 

United Kingdom, Chadderton, Oldham 

Ferranti, Ltd. , Tel: 061-624 0515 

Inti 

West Germany, Munich 

Ferranti GmbH, Tel; (089) 293 871 


Distributors 


Inti Ireland, Dublin 

Joseph McKeever and Co., Ltd., Tel: 681604, 
681582 

inti United Kingdom 

Broadheath, Cheshire 

Woolley Components Ltd., Tel: 061-928 2289/ 
7425 

Birmingham 

Edmundson Electronic, Tel: 021-359 5591 

Coventry 

Mercia Electronics, Ltd., Tel: 0203 24091 

East Kilbride, Glasgow, Scotland 

S.D.S. Components Ltd., Tel: (03552) 48617 

High Wycombe, Bucks 

Brandhurst Company, Ltd., Tel: 0494 28951 

Kelso, Roxburghshire, Scotland 

Semicomps Northern Ltd., Tel: (05732) Kelso 

2366 

Keighley, West Yorkshire 

Semicomps Northern Ltd., Tel; 05352 65191 

London 

Edmundson Electronic Components, Ltd., Tel: 
01-237 0404 

Portsmouth, Hants 

S.D.S. Components, Ltd., Tel: 0705 6531 1 

Rochdale 

Swift Hardman, Ltd., Tel: 0706 4741 1 
St. Albans, Hertfordshire 
Semicomps Ltd., Tel; 0727 24522 


Fujitsu 


Fujitsu America, Inc. 
2945 Kifer Road 
Santa Clara, CA 95051 
(408) 985-2300 
TWX: (910) 338-0047 


General Instrument 


General Instrument Corporation 

Microelectronics 

600 West John Street 

Hicksviile, New York 11802 

(516)733-3107 

TWX: (510) 221-1866 


Sales Offices & Representatives 


AL Huntsville 

20th Century Marketing, (205) 722-9237 

AZ Chandler 

Southwest Sales Office, (602) 963-7373 

Scottsdale 

Piper Goyne, (602) 946-4437 
CA El Segundo 

Varigon Associates, (213) 679-0621 

Los Altos 

PM Sales, (415)941-4444 

Newport Beach 

Western Sales Office, (714) 833-9400 

San Diego 

Varigon Assoc., (714) 299-5413 
CO Arvada 

Piper Goyne, (303) 420-4646 

CT Stratford 

Gerald Rosen Company, (203) 375-5456 

FL Maitland 

Hutto, Hawkins & Peregoy, (305) 831-2472 

Pompano Beach 

Hutto, Hawkins 8 ^ Peregoy, (305) 943-9593 ’• 
GA Oouglasvilie ^ 

20th Century Marketing, (404) 942-6483 
lA Cedar Rapids 

PMA, (319)362-9177 
IL Chicago 

Central Sales Office, (312) 338-9200 

Park Ridge 

Metcom Assoc., (312) 696-1490 
IN Greenwood 

V.S. & Assoc., (317) 888-2260 

South Bend 

V.S. & Assoc., (219) 291-6258 

KS Overland Park 

PMA, (913) 381-0004 

Wichita 

PMA, (316)264-2662 
MA Framingham 

Gerald Rosen, (617) 879-5505 

Weston 

Northeast Sales Office, (617) 899-8800 
MD Baltimore 

Component Sales, (301) 484-3647 

Hunt Valley 

Southeast Sales Office, (301) 628-2120 
Mi Southfield 

V.S. & Assoc., (313) 559-3680 
MN Minneapolis 

Nortec Sales, (612) 835-7414 
MO Maryland Heights 
PMA, (314) 569-1^20 
NJ Teaneck 

R.T. Reid Assoc., (201) 692-0200 

NY Buffalo 

Quality Components, (716) 839-4170 

Manlius 

Quality Components, (31 5) 682-8885 

Rochester 

Quality Components, (716) 889-1919 

NC Raleigh 

Component Sales, (919) 782-8433 
OH Richfield 

Bear Marketing, (216) 659-3131 

OR Portland 

Jas. J. Backer Company, (503) 297-3776 

Salem 

Jas. J.' Backer Company, (503) 362-0717 
PA Bridgeville 

Foster-McClinton, (412) 941-4800 
Erie 

Foster-McClinton, (814) 455-91 1 1 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


General Instrument (cont) 


Huntingdon Valley 

ABC Electronic Salesl (21 5) 947-6960 

TX Houston 

Oeler & Menelaides, (713) 772-0730 

Richardson 

Oeler & Menelaides, (214) 234-6334 

WA Seattle 

Jas. J. Backer Company, (206) 285-1300 
WV Huntington 

Foster-McClinton, (304) 763-5161 

Can Toronto 

, General Instrument of Canada Ltd., (416) 763- 
4133 

Lachine, Quebec 

General Instrument of Canada Ltd., (514) 639- 
9454 

Inti Brazil, Sao Paulo 

General Instrument leC Ltda, Tel: 2105508 
Inti Germany, Munchen 

General Instrument Deutschland GmbH, Tel: (089) 
28 40 31 Telex; 528054 

Inti Italy, Milano 

General Instrument Europe, Tel: 02/4084101 
Telex: 39423 
inti Japan, Tokyo 

General Instrument International Corp., Tel: (03) 
437-0281-5 Telex: 26579 
Inti Hong Kong, Kowloon 

General Instrument Hong Kong Ltd., Tel 3-675528 
Telex: 84606 

inti United Kingdom, London 

General Instrument Microelectronics Ltd., Tel: 
01-636-2022 Telex; 23272 


Distributors 


AZ Phoenix 

Mirco, (602) 944-2281 
CA Newport Beach 

Serni Comp (714) 279-5200 
San Diego 

Intermark (714) 833-3070 
Semi Comp i(714) 560-0373 

Santa Ana 

Intermark, (714) 540-1322 

Sunnyvale 

Diplomat, (408) 734-1900 
Intermark, (408) 738-11 11 
I Semi Comp, (408) 736-2330 

Woodland Hills 

Semiconductor Concepts, (213) 884-4560 
CO Wheatridge 

Century, (303) 424-1985 , 

CT Hamden 

Arrow, (203) 248-3801 
FL Clearwater 

Diplomat, (813) 443-4514 
Ft. Lauderdale 
Arrow, (305) 776-7790 
lA Cedar Rapids 

Deeco, (319) 365-7551 
IL Eik Grove 

Diplomat, (312) 595-1000 
Elmhurst 

Semiconductor Specialists, (312) 27'9-tOOO 

Rosemont 

Advent (312) 298-4210 

IN Ft. Wayne 

Ft. Wayne Electronics, (21 9) 423-3422 

Indianapolis 

Semiconductor Specialists, (317) 243-8271 

KS Kansas City 

Semiconductor Specialists, (816) 452-3900 

Lenexa 

Hall-Mark, (913)888-4747 
MA Chicopee Falls 

Diplomat, (413) 592-9441 
Holliston ’ 

Diplomat, (617)429-4120 
Newton 

Greene/Shaw, (617) 969-8900 

Woburn 

Arrow, (617) 933-8130 
MD Baltimore 

Arrow, (301) 247-5200 
Rockville 

Pioneer, (301) 424-3300 
Mi Farmington 

Diplomat, (313) 477-3200 
Semiconductor Specialists, (313) 478-2700 
MN Bloomington 

Arrow (612) 888-5522 


Minneapolis 

Diplomat, (612) 788-8601 
Hall-Mark, (612) 884-9056 
Semiconductor Specialists, (612) 854-8841 

MO Hazelwood 

Semiconductor Specialists, (314) 731-2400 

St. Louis 

Diplomat, (314)645-8550 , 

N j Little Fails ^ 

Diplomat, (201) 785-1830 

Mt. Laurel 

Diplomat, (609) 234-8080 

Moorestown 

Arrow. (609)235-1900 

Saddlebrook 

Arrow. (201)797-5800 ' 

NM Albuquerque 

Century, (505) 292-2700 x 
NY Buffalo 

Summit, (716)884-3450 
Farmingdale 
Arrow, (516) 694-6800 
Fishkiii , 

Arrow. (914) 896-7530 
Hauppauge 

Semiconductor Concepts, (516) 273-1234 
Johnson City 
Wilshire. (609) 797-1236 

Woodbury 

Diplomat, (516) 921-9373 
OH Cleveland 

Arrow, (216) 464-2000 

Dayton 

Arrow, (513) 253-9176 
Diplomat, (513) 228-1080 
Semiconductor Specialists, (513) 278-9455 
OR Portland 

United Radio, (503) 233-7151 
PA Horsham 

Pioneer, (215)674-5710 
Pittsburg 

Semiconductor Specialists, (412) 781-8120 

Trevose 

Hall-Mark, (21 5) 355r7300 , , * 

TX Dallas 

Component Specialties, (214) 357-6511 
Semiconductor Specialists, (214) 358-521 1 

Houston 

Component Specialties, (713) 771-7237 
Lenert, (713) 225-1465 
UT Salt Uke City 

Century, (801)487-8551 
Diplomat, (801) 486-7227 
WA Seattle 

Intermark, (206) RO 7-3160 
Wi Milwaukee 

Semiconductor Specialists, (414) 257-1330 
New Berlin 
Arrow, (414) 782-2801 
Can Vancouver, British Columbia 

RAE Industrial Electronics Ltd., (604) 687-2621 
TWX; (610) 929-3065 
Winnipeg, Manitoba 

Cam Guard Supply & Service Ltd., (204) 786-8481 
Telex; 07-57622 

Downsview, Ontario 

Cesco Electronics Ltd., (416) 661-0220 Telex: 
02-29697 

Ottawa, Ontario 

Cesco Electronics Ltd., (613) 729-5118 Telex. 
053-3584 

Rexdale, Ontario 

Future Electronics Corp., (416) 677-7820 

Wiliowdale, Ontario 

Electro Sonic Inc., (410) 494-1666 Telex: 06- 
22030 

Montreal, Quebec 

Cesco Electronics Ltd., (514) 735-5511 Telex: 
05-25590 

Future Electronics Corp., (514) 735-5775 TWX; 
(610) 421-3251 Telex: 05-827789 
Inti Austria, Wien 

Elbatex GmbH, Tel: 0222/83 02 16. Telex: 13060 v 
inti Belgium, Bruxelles, 

C.P. Clare International N.V., Tel: 02-736 01 97 
Telex:24157 

inti Denmark, Herley, 

A/S Nordlsk-Elektronik, Tel: 84 20 00 Telex: 19219 
Inti Finland, Tap^>ia 

Jorma Sarkkinen Ky., Tel: 46 10 88 Telex: 122028 
inti France, Montrouge 

P. E. P., Telt 735-33-20 Telex; 204534 

inti Germany, 

Frankfurt 

Berger Elektronik GmbH, Tel: 0611/490311 Telex: 
04-12649 


Heibronn 

Elbatex GmbH, Tel: 07131/89001, Telex: 728362 

Lehrte 

Altron. A^E. Thronicke KG, Tel: 05132/53024, 
Telex; 922383 ' 

Munchen 

Electronic 2000 Vertriebs-GmbH, Tel: 089/43 40 
61. Telex: 02-2561 
Inti Greece, Athens 

Elfon Ltd.. Tel; (021 ) 629-385 Telex: 214150 
inti Holland, Gelderpialsen 

Curijn Hasselaar.cTel: (0) 3455-3150, Telex: 40259 
inti Italy, 

Caiderara Di Reno 

I. C.C.S.r.l.,Tel;05f/726186 
Genova 

Adelsy S:p.A., Tel: 010/589674 

Milano 

Adelsy S.pA. Tel: 4985051-2-3-4-5, Telex: 39423 
Roma « 

Adelsy S.p. A. , Tel : 06/3606580/3605769 

Torino 

Adelsy S.p.A., Tel; 011/53914 

Udine 

Adelsy S.p.A., Tel: 0432/26996 

inti Norway, Oslo 

J. M. Feiring A/S, Tel: (02) 68 63 60 Telex: 16435 
Inti Spain, Barcelona 

Julio Gazcon Hontecillas Electronica, Tel: 
231834/222/457, Telex: 52764 
Inti Sweden, Sundbyberg 

Ajgers Elektronik AB, Tel: 08-985475, Telex: 
10526 

Inti Switzerland, Wettingen 

Elbatex AG, Tel: 056/265641 
Inti United Kingdom, 

Keighley 

Semicomps Northern Ltd., Tel: Keighley 65191, 
Telex: 517343 

Kelso 

Semicomps Northern Ltd., Tel; Kelso 2366, Telex: 

72692 

Portsmouth 

SDS Components Ltd., Tel: 0705 6531 1 

St. Albans 

Semicomps Ltd., Tel: Bowmans Green 24522 

West Drayton 

Semiconductor Specialists Ltd., Tel: West Drayton 
'46415 

Inti Iran, Tehran 

A. Ardehali, Tel; 622896 
Inti Israel 

Alexander Schneider Ltd., Tel-Aviv, Tel; 320 
89-346 07 Telex: 033/613 
inti Hong Kong, Kowloon 

Astec Components Ltd., Tel: 3-394751 
India, New Delhi 
SDM and Assoc., Tek 611513 
inti Australia 

Crows Nest, New South Wales 

G.E.S. (PTY) Ltd., Tel: 439-2488, Telex: 25486 

Burwood, Victoria 

R and D Electronics (PTY) Ltd., Teh- 288-8232, 
Telex; 33288 

inti SoMth Africa, Bramley 

Metlionics (PTY) Ltd., Tel: 40-7746, Telex: 43- 
4852 


Harris Semiconductor 


Harris Semiconductor 
Department ICM 

P.O. Box 883 ' 

Melbourne, Florida 32901 
(305) 724-7000 
TWX (510) 959-6259 
Specific product information: 

Contact Field Sales Office 
Application engineering: 

Contact Field Sales Office 
Literature: 

Contact Field Sales Office ^ 

Price and delivery: 

Customer Services, (305) 724-7430 

Place an order: 

Customer Services or Contact Field Sales Office 
Follow-up an order: 

Customer Services, (305) 724-7430 
All other information: 

Marketing Communications, (305) 724-7404 
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Harris Semiconductor (cont) 


Sales Offices & Representatives 


AL Huntsville 

Electronic Marketing Assoc., (205) 533-6640 
AZ Scottsdale 

Q.T. Wiles & Assoc., (602) 948-5590 
CA Long Beach 

Harris Semiconductor, (213) 426-7687 
Los Angeles 

Harris Semiconductor, (213) 426-7687 
Bestronics, (213) 870-9191 

Mountain View 

Nor-Cal Assoc., (415) 961-8121 

Palo Alto 

Harris Semiconductor, (415) 964-6443 

SanOiego 

Hadden Assoc., (714) 565-9444 
CO Englewood 

Checkmate Sales, (303) 773-0666 
CT East Norwalk 

Mill-Bern Assoc., (203) 838-1493 
FL Boca Raton 

Conley & Assoc., (305) 395-6108 
Oviedo 

Conley & Assoc., (305) 365-3283 

Tampa 

Conley & Assoc., (813) 933-1759 

Fort Lauderdale 

Harris Semiconductor, (305) 971-3200 
IL Elk Grove Village 

Oasis Sales, (312) 640-1850 

Hinsdale 

Harris Semiconductor, (312) 325-4242 

IN Indianapolis 

Technical Representatives, (31 7) 849-6454 
lA Cedar Rapids 

Dy-Tronix, (319) 377-8275 
KS Wichita 

Dy-Tronix, (316)943-6221 
MA Burlington 

Mill-Bern Assoc., (617) 273-1313 
Wellesley Hills 

Harris Semiconductor, (617) 237-5430 
MO Lanham 

L.D. Lowery, (301) 459-1556 
Ml Farmington 

Miltimore Sales, (313) 476-2446 
MN Minneapolis 

Harris Semiconductor, (612) 835-2505 
MO Hazelwood 

Dy-Tronix, (314) 731-5799 
Independence / 

Dy-Tronix, (816) 737-1100 
NC Winston Salem 

Electronic Marketing Assoc., (919) 722-5151 
NJ Keasbey I 

Addem Group, (516) 567-5900 
West Caldwell 

Addem Group, (516) 567-5900 
NM Albuquerque 

The Thorson Company, (505) 265-5655 

NY Albany 

Reagan/Compar Albany, (518) 489-7408 

Endwell 

Harris Semiconductor, (607) 754-5464 

Huntington Station 

Addem Group, (516) 567-5900 

Melville 

Harris Semiconductor, (516) 249-4500 

OH Cieveiend 

K.W. Electronic Sales, (216) 831-8292 

Dayton 

K.W. Electronic Sales, (513) 890-2150 

Dayton 

Harris Semiconductor, (513) 226-0636 
OR Beaverton 

N.R. Schultz Co., (503) 643-1644 
PA Allison Park 

K. W. Electronic Sales, (412) 487-4300 
King of Prussia 

Monteiro Assoc., (215) 265-0634 

Wayne 

Harris Semiconductor, (21 5) 687-6680 

SC Greenville 

Electronic Marketing Assoc., (803) 268-1125 

TX Dallas ^ 

Harris Semiconductor, (214) 231-9031 
Mark Kruvand Assoc., (214) 691-4592 

Houston 

Mark Kruvand Assoc. , (713) 661-3007 
VA Charlottesville 

L. D. Lowery, (804) 973-6672 

WA Bellevue 

N.R. Schultz Co., (206) 454-0300 


Can Ont. Mississauga (Toronto) 

Munro Electric Components, (416) 676-1042 
Inti Australia, Crows Nest N.S.W. 

_ CEMA (Distrb.) Pty. Ltd., 439-4655 . 

Inti Austria, Vienna 

Kontron GmbH & Co. KG Tel: 945646 
Inti Belgium, Brussels 

Betea SprI, Tel: (02) 649 99 00 
Harris Semiconductor, Inc., Tel (02) 428 36 02 
Inti Denmark, Glostrup 

Ditz Schweitzer A S., Tel: (02) 453044 
Inti Finland, Tapiola 

Finn Metric OY, Tel: 460 844 
Inti France, Rungis Principal 
Spetelec, Tel: 686 5665 
Inti Germany, Munich 

Kontron Elektronik GmbH.. Tel: (08165) 771 
inti Israel, Ramat*Gan 

MRBD, Tel: 738701/728076 
Inti Italy, Milap 

Erie Elettronica Spa, Tel: 6884833/4/5 
Inti Iran, Tehran 

Berkeh Company, Ltd. 
inti Japan, Tokyo 

Hakuto Company, Ltd., Tel: (03) 503-3711 
Harris Semiconductor, Tel: (03) 279-1691 
Mitsubishi Corporation, Tel: (03) 210-3023 
Inti Netherlands, Amsterdam 

Techmation N.V., Tel: (20) 456955 
Inti Norway, Oslo 

EGA A/S, Tel: (02) 221900 
Inti South Africa, Pinegowrie 
South 
48-7125 

Inti Spain, Madrid 

Instrumentos 

2741007 

inti Sweden, Sundbyberg 

A.B. Elektroflex, Tel: (08) 289290 
inti Switzerland, Mutschelien 
Stolz A.G., Tel: (057) 54655 
inti United Kingdom, Whitchurch, Bucks 
Memec, Ltd., Tel: (029664) 366 


Distributors 


AL Huntsville 

Hamilton/Avnet, (205) 533-1170 
AZ Phoenix 

Hamilton/Avnet, (602) 275-7851 
R.V. Weatherford, (602) 272-7144 
CA Anaheim 

R.V. Weatherford, (714) 633-9633 
Costa Mesa 

Avnet Electronics, (213) 558-2345 

Schweber Electronics. (714) 556-3880, (213) 

924-5594 

Culver City 

Hamilton Electro Sales, (213) 558-201 1 

Mountain View 

Hamilton/Avnet, (415) 961-7000 

Palo Alto 

R.V. Weatherford, (415) 493-5373 

Pomona 

R.V. Weatherford, (714) 623-1261 

San Diego 

Hamilton/Avnet, (714) 279-2421 
R.V. Weatherford, (714) 278-7400 

CO Denver 

Hamilton/Avnet, (303) 534-1212 . 

Englewood 

R.V. Weatherford, (303) 761-5432 

CT Danbury 

Schweber Electronics, (203) 792-3500 

Georgetown 

Hamilton/Avnet, (203) 762-0361 

Norwalk 

Harvey Electronics, (203) 853-1515 
FL Hollywood 

Hamilton/Avnet, (305) 925-5401 
Schweber Electronics, (305) 927-051 1 

GA Atlanta 

Schweber Electronics, (404) 449-9170 

Norcross 

Hamilton/Avnet, (404) 448-0800 
IL Elk Grove Village 

Schweber Electronics, (312) 593-2740 
Schiller Park 

Hamilton/Avnet, (312) 678-6310 

KS Lenexa 

Hamilton/Avnet, (913) 888-8900 
MA Lexington 

Harvey Electronics, (617) 861-9200 

Waltham 

Schweber Electronics, (617) 890-8484 


Woburn 

Hamilton/Avnet, (617) 933-8020 
MD Hanover 

Hamilton/Avnet, (301) 796-4000 

Rockville 

Schweber Electronics, (301) 881-3300 

Ml Livonia 

Hamilton/Avnet, (313) 522-4700 

Troy 

Schweber Electronics, (313) 583-9242 

MN Edina 

Hamilton/Avnet, (612) 941-3801 
Schweber Electronics, (612) 941-5280 
MO Hazelwood 

Hamilton/Avnet, (314) 731-1144 
NJ Cedar Grove 

Hamilton/Avnet, (201) 239-0800 
Fairfield 
Harvey 
575-7810 
. Mount Laurel 

Hamilton/Avnet, (609) 234-21 33 

Somerset 

Schweber Electronics, (201 ) 469-6008 
NM Albuquerque 

R.V. Weatherford, (505) 842-0868 
Hamilton/Avnet, (505) 765-1500 
NY Binghamton 

Harvey Electronics, (607) 748-8211 
East Syracuse 

Hamilton/Avnet, (31 5) 437-2641 

Rochester 

Hamilton/Avnet, (716) 442-7820 
Schweber Electronics, (716) 461-4000 

Westbury 

Hamilton/Avnet, (516) 333-5800 

Woodbury 

Han/ey Electronics, (516) 921-8700 
OH Beachwood 

Schweber Electronics, (216) 464-2970 

Cleveland 

Hamilton/Avnet, (216)461-1400 

Dayton 

Hamilton/Avnet, (513) 433-061 p 

PA Horsham 

Schweber Electronics, (215) 441-0600 

TX Austin 

Schweber Electronics, (512) 837-2890 

Dallas 

Hamiltort/Avnet, (214) 661-8661 
Schweber Electronics, (214) 661-5010 
R.V. Weatherford, (214) 243-1571 

Houston 

Hamilton/Avnet, (713) 780-1771 
Schweber Electronics, (713) 784-3600 
R.V. Weatherford. (713) 688-7406 
UT Salt Lake City 

Hamilton/Avnet, (801) 262-8451 
WA Bellevue 

Hamilton/Avnet, (206) 746-8750 
Seattle 

R.V. Weatherford, (206) 243-6340 
Can Mississauga, Ontario 

Hamilton/Avnet, (416) 677-7432 
Prelco Electronics Ltd. (416) 678-0401 
Schweber Electronics, (416) 678-^50 
Ottawa, Ontario 
Hamilton/Avnet, (613) 226-1700 
Prelco Electronics Ltd., (613) 226-3491 
Montreal, P.Q. 

Hamilton/Avnet, (514) 331-6443 
Prelco Electronics Ltd., (514) 389-8051 
Inti France, Antony 

Almex, Tel: 666-21-12 
Inti England, Slough, Bucks 

GDS (Sales) Ltd. , Tel: Slough 3021 1 


Hitachi 


Hitachi America Ltd. 

2700 River Road 

Des Plaines, Illinois 60018 

(313)298-0840 

Telex: 726-353 

Mr. D. Morishima, General Manager 
Mr. H. Hondo, Semiconductor Enginering 
Mr. Y. Suzuki, Semiconductor Engineering 


Hughes Aircraft, MOS Division 


Hughes Aircraft Company 
MOS Department 
500 Superior Avenue 
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Inti Sweden, Seine 

Scandia Metric AB, Tel: 08/82 04 10 


Hughes Aircraft, MOS Division (cont) 


Newport Beach, Ca. 92663 
(714) 548-0671 
TWX: (910) 596-1374 


Sales Offices & Representatives 


AZ Phoenix 

Toward Engineering Assoc., (602) 955-3193 
CA Mountain View 

Caltron-Pyle, (415) 964-3244 

Van Nuys 

WES-K, (213) 989-3070 
CO Englewood 

A-G Electronics, (303) 771-8088 
CT New Haven 

Kitchen & Kutchin, (203) 239-0212 
FL Maitland 

Delmac, (305) 644-2526 
lA Cedar Rapids 

Engineering Services, (31 9) 362-0503 
IL Des Plaines 

Coombs Assoc. , (31 2) 298-4830 
KS Prairie Village 

Engineering Services, (013) 649-4000 
MA Lexington 

kitchen & Kutchin, (61 7) 862-8230 
MD Baltimore 

Robert L. Wilkinson (30 1 ) 377-5740 

III Detroit 

A. Blumenberg Assoc., (313) 557-1934 

St. Joseph 

A. Blumenberg Assoc., (616)983-0481 

MN St. Paul 

Northport Engineering, (612) 698-3841 

MO St. Louis 

Engineering Services Company, (314) 997-1515 

NY Bayside 

Robert Diamond, (21 2) 423-7330 

Endweli 

Tri-Tech Telectronics, (607) 754-1094 

Fairport 

Tri-Tech Electronics, (716) 223-5720 

Fayetteville 

Tri-Tech Electronics, (31 5), 446-288 1 

Great Neck, L.i. 

Cooper Simon & Company, (516) 487-1142 

OH Payton 

R.G. Sidnell Company, (513) 433-7761 

Menton 

R.G. Sidnell Company, (206) 255-6969 

OR Beaverton 

R.J. Sales, (503) 655-2550 

PA Narberth 

Electro-Comp Sales, (215) 664-3576 

TX Dallas 

Southern Stale Marketing, (214) 387-2489 

Houston 

Southern State Marketing, (713) 665-0991 
WA Bellvue 

R.J. Sales, (206) 454-5450 


Hybrid Systems 


Hybrid Systems Corp. 
Crosby Drive 
Bedford, Mass 01730 
(617) 275-1570 
TWX: (710) 326-7584 


Ihtech/Function Modules 


Intech/Functlon Modules, Inc. 

282 Brokaw Road 

Santa Clara, California 95050 

(408)244-0500 

TWX (910) 338-0254 

SpePific product information; / 


Harry Douglas, Sales Manager..... Ext 54 

Application engineering: 

Paul Pinter, Prbduct Marketing Manager.*. Ext 56 

Literature: 

Ext 56 

Price and delivery: 

Customer Service Ext 65 

Place an order; 

Customer Service : Ext 65 

Follow-up an order: 

Customer Service Ext 65 


All other information: 

Public Relations, Paul Pinter Ext 56 


Sales Offices & Representatives 


AZ Scottsdale 

Summit Sales, (602) 994-4587 

CA Lawndale 

Group Three Electronics, (213) 542-7391 

San Diego 
Mesa 
278-8201 
Sunnyvale 

RPP Instruments, (408) 735-9040 

CO Arvada 

Figaro Klebba Assoc., (303) 424-0108 
FL Clearwater 

Brennan Assoc., (813) 446-5006 
IL Elk Grove Village 

Loren Green Assoc. Central, (312) 593-0282 
IN Indianapolis 

Loren Green (317) 293-9827 
MA Peabody ~ 

Murray Sales, (617) 535-3058 
MD Baltimore 

Scientific Assoc. , (30 1 ) 256-8 1 44 
Mi Plymouth 

AP Assoc., (31 3) 476-2300 
MN Minneapolis 

Loren Green Assoc, of Minn, (612) 781-1611 
NC Greensboro 

DM I, (919)885-4634 
NJ Cherry Hill 

Scientific Assoc., (609) 482-0005 
NM Albuquerque 

Tri Tronix, (505) 265-0172 
NY Buffalo 

Ossmann Component Sales, (716) 832-4271 

Kingston 

Ossmann Component Sales, (914) 338-5505 

^ Rochester 

Ossmann Component Sales, (716) 442-3290 
Syracuse j 

Ossmann Component Sales, (31 5) 454-4477 

Vestal 

Ossmann Component Sales, (607) 785-9949 
OH West Richfield 

Bear Marketing, (216) 659-3131 

OR Portland 

Western Technical Sales, (503) 297-1 71 1 

PA Delmont 

T.F. Laslo & Assoc., (412) 468-5045 

TX Dallas 

The Cunningham Co., (214) 233-4303 

Houston 

The Cunningham Co., (713) 461-41 97 
VA Fails Church 

Scientific Assoc. , (703) 573-8787 

WA Bellevue 

Western Technical Sales, (206) 641-3900 

Wl Milwaukee 

E.A. Dickinson & Assoc., (414) 264-1080 
Can Mississauga, Ontario 

Webster Instruments Ltd., (416) 275-2270 

Ottawa, Ontario 

Webster Instruments Ltd., (613) 725-1931 

Points Claire, P.Q. 

Webster Instruments Ltd., (514) 695-9787 
inti Australia, Sidney 

Ampec Engineering Co. „ Tel: (02) 747-2731 ' 
Inti Austria, Salzburg 

Schock Electro-Optic, Tel: 06222/85264 
Inti Benelux 

Belgium, Bruxelles 
C.N. Rood b.v., Tel: 02-35 21 35 
The Netherlands, Ri)swijk 
C.N. Rood b.v., Tel: 070-99 63 60 , 

inti Denmark, Naerum / 

SC Metric A/S, Tel: (02) 80 42 00 
inti Finland, Tapioia 

Finn Metric OY, Tel: 460844 
inti France, ParTs 

Septa, Tel: 206-16-59 
Inti Germany, Munich 

Ernst Fey, Tel: 980/18 40 41 
inti Israel, Tel Aviv 

Madaa & Mabada, Tel: (03) 47 07 84 
inti Italy, Milan 

.Nuclear Milano, Tel: 738359 
Inti Japan, Tokyo 

Microteck, Inc., Tel: )03) 363-2317 
inti Norway, Oslo 

Metric A.S., Tel: (02) 28 26 24 
Inti Republic of South Africa, Cape Town 

Eagle Electric Co., (Pty.) Ltd., Tel: 45-1421 


Inti Switzerland, Geneva 

Electronic Components Geneva, Tel: (022) 94 71 71 
/ 71 

Inti United Kingdom, Slough, Bucks, England 

Teknis Limited, Tel: (0753) 44712 


Distributors 


CA Sunhyviae 

Intermark Electronics, (408) 738-1 1 1 1 
IN Indianapolis 

RA‘DIS-CO, (317) 637-5571 
MA Framingham 

Cadence, (617) 879-3000 
NM Albuquerque 

Century Electronics, (505) 292-^2700 
OH Dayton 

WKM Assoc., (513) 434-7500 
OK llilsa 

Component Specialties, (918) 664-2820 

TX Austin 

Component Specialties, (512) 459-3307 
Dallas \ 

Component Specialties, (214) 357-4576 
Quality Components, (214) 387-4949 

Houston 

Component Specialties, (713) 771-7237 
Quality Components, (713)789-9320 

WA Seattle 

Almac/Stroum Electronics. (206) 854-491 1 


Integrated Photomatrix 


Integrated Photomatrix, Incorporated 
1101 Bristol Road 
Mountainside, New Jersey, 07092 
(201)233-7200 
Telex: 138275 


Saies O ffices & Representative s 

CA Cupertino 

Dynetics International, (408) 257-7776 
IL Des Plaines f 

Coombs Associates, (312) 298-4830 
MA Amesbury 

ATM World Trade, (603) 394-7874 
MD Silver Springs 

Spectro Systems, (301) 949-8261 
MN Minneapolis 

International Sales Co., (612) 831-8423 
MO Lake Lotawanna 

Lotronics, (816) 578-4498 
St. Louis 

Delltron, (314) 869-4779 
NJ East Orange 

Murray Gallagher, (201) 678-5071 
NY New York 

ATM World Trade, (212) 687-5244 
TX Plano 

Whitson Engineering Co., (214) 423-5255 


Intel 


Intel Corporation 
3065 Bowers Avenue 
Santa Clara, California 95051 
(408) 246-7501 
TWX: (910) 338-0026 


Sales Offices & Representatives 


AL Huntsville 

Glen White Assoc.. (205) 883-9394 
AZ Scottsdale 

Sales Engineering, (602) 994-3230 
CA Cupertino 

Mac-1, (408) 257-9880 
San Diego 

Earle Assoc., (714) 278-5441 

Santa Ana 

Intel Corp., (714) 835-9642 

Sunnyvale 

Intel Corp., (408) 738-3870 
CO Denver 

Intel Corp.; (303) 373-4920 
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Intel (cent) 


CT Danbury 

Intel Corp., (203) 792-8366 
FL Orlando 

Intel Corp., (305) 628-2393 
Pompano Beach 
Intel Corp., (305) 781-7450 
lA Cedar Rapida 

Technical Representatives, (319) 396-5362 
IL Oakbrook 

Intel Corp., (312) 325-9510 
KS Olathe 

Technical Representatives, (913) 782-1177 
MA Chelmsford 

Intel Corp., (617) 861-1136 
Waltham 

Datcom, (617) 891-4600 
MD Timonlum 

Glen White Assoc., (301) 252-7742 
Intel Corp., (301) 252-7742 
Ml Birmingham 

Intel Corp., (313) 642-7018 
MN Bloomington 

Intel Corp., (612) 835-6722 
MO Hazelwood 

Technical Representatives, (314) 731-5200 

NC Raleigh 

Glen White Assoc.^ (91 9) 876-5617 
Nd Edison 

' Intel Corp., (201) 985-9100 
NY PIttsford 

T-Squared, (716) 381-2551 

Poughkeepsie 

Intel Corp., (914) 473-2303 

Rochester 

Intel Corp., (716) 328-7340 

Syosset 

Intel Corp., (516) 364-9860 

Syracuse 

T-Squared, (315) 463-8592 
OH DayOn 

Intel Corp., (513) 890-5350 

Euclid 

Intel Corp., (216) 289-0101 
PA Bala Cynwyd 

Vantage Sales, (215) 667-0990 

Blue Bell 

Intel Corp., (215) 542-9444 
TN JohnonCity 

Glen White Assoc., (615) 928-0184 

TX Dallas 

Evans & McDowell Assoc., (214) 238-7157 
Intel Corp., (214) 661-8829 

Houston 

Evans & McDowell Assoc., (713) 783-2900 

VA Lynchburg 

Glen White Assoc., (804) 846-4624 

WA Seattle 

E.S./Chase Co., (206) 762-4824 
Can Ottawa, Ontario 

Multilek, Inc., (613) 825-4695 
inti Belgium, Brussels 

Intel International, Tel: (02) 660 30 10 
Inti Denmark, Copenhagen East 

Intel Scandinavia A/S, Tel: (01) 18 20 00 
Inti England 

Crowley, Oxford 

Intel Corporation (U.K.) Ltd., Tel: (0685) 77 14 31 

Nantwich, Cheshire 

Intel Corporation (U.K.) Ltd., Tel: (0270) 62 65 60 
Inti France, Rungis Cedex 

Intel Corporation, S.A.R.L., Tel: (01) 687 22 21 

Inti Germany 

Stuttgart 

Intel Semiconductor GmbH, Tel: (071 1) 7351506 

Muenchen 

Intel Semiconductor GmbH, Tel: (089) 55 81 41 

WIesenweg 

Intel Semiconductor GmbH, Tel: (06127) 2314 
Inti Hong Kong, Hong, Kong, Kowloon 
Q1 (Far East) Ltd., Tel: 5-26031 1 
Inti Japan, Tokyo 

Intel Japan Corporation, Tel: (03) 426-9261 
Inti Sweden 

Intel Sweden AB, Tel: (08) 37 53 70 
inti Taiwan, Taipei 

Asionics-Talwan, Inc., Tel: 75 55 82 
Taiwan Automation Co., Tel: 393-1 115 


Distributors 


AL Huntsville 

Hamilton/Avnet Electronics, (205) 533-1170 


AZ Phoenix 

Cramer Electronics, (602) 267-7321 
Hamilton/Avnet Electronics. (602) 275-7851 
Liberty, (602) 257-1272 

CA Culver City 

Hamilton Electro Sales, (213) 558-2121 

El Segundo 

Liberty Electronics, (213) 322-8100 

Irvine 

Cramer/Los Angeles, (714) 979-3000 

Mountain View 

Elmar Electronics. (415) 961-3611 
Hamilton/Avnet Electronics, (415) 961-7000 

San Diego 

Cramer Electronics, (714) 565-1881 
Hamilton/Avnet Electronics, (714) 279-2421 
Liberty/San Diego, (714) 565-9171 

Sunnyvale 

Cramer/San Francisco, (408) 739-301 1 
CO Commerce City 

Elmar/Denver, (303) 287-9611 ^ 

Denver 

Cramer, (303) 758-2100 
HamiltonMvnet Electronics, (303) 534-1212 

CT Georgetown 

Hamilton/Avnet Electronics, (203) 762-0361 

North Haven 

Cramer/Connecticut, (203) 239-5641 

FL Hollywood 

Cramer/E. W. Hollywood, (305) 923-81 81 
Hamilton/Avnet Electronics, (305) 925-5401 

Orlando 

Cramer Electronics, (305) 894-151 1 

GA Atlanta 

Cramer Electronics, (404) 448-9050 

Norcross 

Hamilton/Avnet Electronics, (404) 448-0800 

IL Mt. Prospect 

Cramer/Chicago, (312) 593-8230 

Schiller Park 

Hamilton/Avnet Electronics, (312) 678-631 0 
IN Indianapolis 

Pioneer/Indiana, (317) 849-7300 
Sheridan Sales Co. . (31 7) 297-31 46 

KS Lenexa 

Hamilton/Avnet Electronics, (913) 888-8900 

MA Newton 

Cramer Electronics, (617) 969-7700 

Woburn 

Hamilton/Avnet Electronics, (617) 933-8000 

MD Hanover 

Cramer/EW Baltimore, (301 ) 796-5790 
Hamilton/Avnet Electronics, (301) 796-5000 

Gaithersburg 

Cramer/EW Washington, (301) 948-0110 
Mi Farmington Hills 

Sheridan Sales Co.. (313) 477-3800 
Livonia 

Hamilton/Avnet Electronics, (313) 522-4700 
Pioneer Electronics, (313) 729-8500 

MN Edina 

Cramer/Bonn, (612)835-7811 
Hamilton/Avnet Electronics, (612) 941-3801 

Minneapolis 

Industrial Components, (612) 831-2666 

MO Hazelwood 

Hamilton/Avnet Electronics, (314) 731-1 144 

NC Winston-Salem 

Cramer Electronics, (919) 725-871 1 

NJ Cedar Grove 

Hamilton/Avnet Electronics, (201) 239-0800 

Cherry Hill 

Cramer/Pennsylvania, (609) 424-5993 

Mt. Laurel 

Hamilton/Avnet Electronics, (609) 234-2133 

Moonachie 

Cramer Electronics, (201) 935-5600 
NM Albuquerque 

Cramer Electronics, (505) 265-5767 
Hamilton/Avnet Electronics, (505) 765-1500 
NY Hauppauge, L.l. 

Components Plus, (516) 231-9200 
Cramer/L.l., (516) 231-5600 
Rochester 

Cramer Electronics, (716)275-0300 
Hamilton/Avnet Electronics, (716) 442-7820 

Syracuse 

Cramer Electronics, (315) 437-6671 
Hamilton/Avnet Electronics, (315) 437-2642 

Westbury, L.l. 

Hamilton/Avnet Electronics, (516) 333-5800 
OH Beachwood 

Sheridan Sales Co., (216) 831-0130 

Cincinnati 

Sheridan Sales Co., (513) 761-5432 


Cleveland 

Hamilton/Avnet Electronics, (216) 461-1400 
Pioneer. (216) 587-3600 

Dayton 

Hamilton/Avnet Electronics, (513)433-0610 \ 
Pioneer, (513)236-9900 ^ 

Sheridan Sales Co., (513) 277-891 1 

OK Tulsa 

Components Specialties, (918) 664-2820 

OR Portland 

Almac/Stroum Electronics, (503) 292-3534 
PA Pittsburgh 

Pioneer, (412)782-2300 
Sheridan Sales Co., (412) 244-1640 

TX Dallas 

Component Specialities, (214) 357-6511 
Cramer Electronics, (214) 661-9300 
Hamilton/Avnet Electronics, (214)661-8661 

Houston 

Component Specialities, (713) 771-7237 
Hamilton/Avnet Electronics, (713) 526-4661 
UT Salt Lake City 

Hamilton/Avnet Electronics, (801) 262-8451 

WA Bellevue 

Hamilton/Avnet Electronics, (206) 746-8750 

Seattle 

Almac/Stroum Electronics, (206) 763-2300 

Tukwila 

Cramer/Seattle, (206) 575-0907 
Can Calgary, Alberta 

L.A. Varah Ltd., (4p3) 276-8818 
Mississauga, Ontario 
Hamilton/Avnet Electronics, (416) 677-7432 
Ottawa, Ontario 

Hamilton/Avnet Electronics, (613) 226-1700 

St. Laurent, Quebec 

- Hamilton/Avnet Electronics, (514) 331-6443 

Toronto, Ontario 

Cramer/Canada, (416) 661-9222 
Vancouver, B.C. 

L.A. Varah, Ltd., (604) 873-321 1 
Winnipeg, Manitoba 
L.A. Varah Ltd., (204) 889-9607 
inti Australia 
A.J. 

269-1244 
inti Austria 
Bacher 
83 63 96 

inti Belgium, Brussels 

Inelco Belgium S.A., Tel: (02) 660 00 12 
inti Denmark, Copenhagen 

Scandinavian Semiconductor, Tel: (01) 93 50 90 
inti Finland, Helsinki 

Oy Fintronic AB, Tel; (90) 664 451 
Inti France, Sevres 

Tekelec Airtronic, Tel: (1) 027 75 35 
in^ Germany 
Kamberg 

Jermyn GmbH; Tel: (06434) 6005 

Muenchen 

Electronic 

434061 

Quickborn-Hamburg 

Alfred Neye Enatachnik GmbH, Tel: (04106) 6121 
Inti Hong Kong, Kowloon 

ASTEC International, Tel: 3-687760 
Inti Israel, Tel-Aviv 

Eastronics, Ltd., Tel: 475151 
Inti Italy 
Milan 

Eledra 3S S.P.A., Tel: (02) 3493041 

Rome 

Eledra 3S S.P.A., Tel: (06) 81 27 290-81 27 324 . 

Inti Japan, Yokohama 

. Pan Electron. Tel: (045) 471-4773 
Inti Netherlands, Amsterdam 

Inelco Nederland, Tel: (020) 934824 
inti Norway, Oslo 

Nordisk Elektrohik (Norge) A/S, Tel: (02) 55 38 93 
Inti South Africa, Pretoria 

Electronic Building Elements, Tel: 78 92 21 
Inti Spain, Barcelona 

Interface, Tel: 301 78 51 
inti Sweden, Stockholm 

Nordisk Electronik AB, Tel; (08) 248340 
Inti Switzerland, Zurich 

Industrade AG, Tel: (01 ) 60 22 30 
Inti United Kingdom 
Kent 

Jermyn Industries, Tel: (0732) 51174 

London 

Rapid Recall, Ltd., Tel: (01) 379-6741 

Wembiy, Middlesex 

G.E.C. Semiconductors, Ltd., Tel: (01) 904-9303 
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Interdesign 


Interdesign 

1255 Reamwood Avenue 
Sunnyvale. California 94086 
(408) 734-8666 
TWX: (910) 339-9374 i 


International Microcircuits, Inc. 


International Microcircuits Inc. 
3000 Lawrence E?(pressway 
Santa Clara, California 95051 
(408) 735-9370 


Sales Offices & Representatives 


CT Hamden 

Impact Sales, <203) 281-1331 
MA Waltham 

Impact Sales, (617) 893-2850 
MN Minneapolis 

Quantum Sales, (612) 831-8583 
WA Redmonds 

Desco-NW, (206) 455-9325 


Intersil 


Intersil, Inc. 

10900 N. Tantau Avenue 
Cupertino, California 95014 
(408)996-5000 
TWX (910) 338-0228 

Intersil and AMS are merging with the Intersil name being 


retained 

Specific product information: 

Memory (408) 996-5120 

Analog 

Linear (408) 996-5264 

Analog Devices (408) 996-5152 

Discretes 

F€Ts. Duals, Bipolar (408) 996-5273 

Timing Devices ; (408) 996-5255 

Application engineering: 

Contact Appropriate Product Marketing Department 

Literature: 

Marketing Services Department...; (408) 996-5406 

Price and Delivery: 

Sales Department 
Place an order: 

Distributors 


Sales Department (408) 996-5257, 996-5275 


FolloW-up an order: 

, Sales Department (408) 996-5278 

All other information: 

Marketing Services Department.... (408) 996-5406 


Sales Offices & Representatives 


AL Huntsville 

Ultra Sates, (205) 539-4156 
AZ Phoenix 

Shefler-Kahn, (602) 257-9015 

CA Carson 

Field Sales Office, (213) 532-3544 

Cupertino 

Field Sales Office, (408) 996-5000 

San Diego 

Daniels & Doty Sales Co., (714) 560-6266 

CO Boulder 

R.G. Enterprises, (303) 447-9211 
FL Casselberry 

EIR, Inc.i (305) 830-9600 

Ft. Lauderdale 

Field Sales Office. (305) 772-4122 
IL Franklin Park 

Dekotech, (312)455-5100 
Hinsdale 

Field Sales Office, (312) 986-5303 
IN Ft. Wayne 

Delesa Sales, (219) 483-9537 

Indianapolis 

Delesa Sales, (31 7) 894-3778 

KS Olathe 

Electronic Sales Co., (913) 782-2850 
MA Lexington < 

Field Sales Office, (617) 861-6220 


MD Glen Burnie 

New Era Sales, (301 ) 768-6666 
Ml Livonia 

Giesting & Assoc., (313) 348-9050 
MN Minneapolis 

Field Sales Office, (612) 925-1844 
NC Charlotte ^ 

B.T. Funderburk, (704) 377-6901 
NJ Cherry Hill 

Barrett Assoc., {609M29-1 551 
Englewood Cliffs 
Field Sales afice, (201) 567-5585 
NM Albuquerque 

Shefler-Kahn Co.. (505) 265-7077 
NY Endicott 

Field Sales Office, (607) 754-7406 

Ithaca 

Bob Dean, (607) 272-2187 
OH Cincinnati 

Giesting & Assoc., (513) 851-7800 

Cleveland 

Giesting & Assoc., (216) 621-4240 

Dayton 

Field Sales Office, (513) 278-4837 
Giesting & Assoc., (513) 293-4044 

OR Beaverton 

LD Electronics. (503) 649-8556, 649-6177 

TX Dallas 

Field Sales Office, (214) 387-0539 
Southern State Marketing, (214) 387-2489 

Houston 

Southern State Marketing, Inc., (713) 665-0991 
WA Woodenville 

LD Electronics. (206) 485-7312 
Can Markhan, Ontario 

Deskin Sales, (416) 495-1412 

Montreal, Quebec 

Deskin Sales, (514) 331-2860 

Oakville, Ontario 

Field Sates Office, (41 6) 845- 549 1 

VSncouver, B.C. 

Deskin Sales, (604) 324-6331 


Distributors 


AZ Phoisnlx 

Liberty Electronics. (602) 257-1272 
R.V. Weatherford Co., (602) 272-7144^ 

CA Anaheim 

R.V. Weatherford Co., (714) 547-0891, 633-9633 

Costa Mesa 

Schweber Electronics, (714) 556-3880 

El Monte 

Marshall Industries, (I213) 686-1500 

El Segundo 

Liberty Electronics, (213) 322-8100 

Glendale 

R.V. Weatherford Co.. (213) 849-3451 

Irvine 

Marshall Industries, (714) 556-6400 

Mountain View 

Elmar Electronics, (415) 961-3611 

Palo Alto 

R.V. Weatherford Co., (415) 493-5373 

Pomona 

R.V. Weatherford Co.. (714) 623-1261 

San Diego 

Liberty Electronics, (714) 565-9171 
Marshall Industries. (714) 278-6350 
R.V. Weatherford Co., (714) 278-7400 

Sunnyvale 

Intermark Electronics, Inc., (408) 738-1 111 
CO Commerce City 

Elmar* Electronics, (303) 287-961 1 

Englewood 

R.V. Weatherford Co., (303) 761-5432 

Wheatridge 

Century Electronics, (303) 424-1985 

CT Danbury 

Schweber Electronics, (203) 792-3500 

Hamden 

Arrow Electronics, (203) 248-3801 > 

FL Clearwater 

Diplomat/Southland, 013) 443-4514 

Ft. Lauderdale 

Arrow Electronics, (305) 776-7790 

Hollywood 

Schweber Electronics, (305) 927-051 1 

GA Atlanta 

Schweber Electronics. (404) 449-9170 
IL Elk Grove Village 

Schweber Electronics, (312) 593-2740 

MA Billerica 

Kierulff Electronics, (617) 667-8331 


Waltham 

Schweber Electronics, (617) 890-84.84 . 
MD Baltimore 

Arrow Electronics, (301) 247-5200 

Rockville 

Schweber Electronics, (301) 881-3300 
Ml Farmington 

Sheridan Sales, (313) 477-3800 

Troy 

Schweber Electronics, (313) 583-9242 
MN Bloomington 

Arrow Electronics, (612) 888-5522 

Eden Prairie ^ 

Schweber Electronics, (612) 941-5280 
NC Raleigh 

RESCO, (991) 832-2077 
NJ Moorestown 

Arrow Electronics, (609) 235-1900 
Saddle Brook 

Arrow Electronics, (201) 797-5800 

Somerset 

Schweber Electronics, (201 ) 469-6008 
NM Albuquerque 

Century Electronics, (505) 292-2700 
R.V. Weatherford Co,, (505) 842-0868 
NY Binghampton 

Harvey Federal Electronics, (607) 748-821 1 
Farmtingdale 

Arrow Electronics, (516) 694-6800 

Rochester 

Schweber Electronics, (716)461-4000 

Westbury 

Schweber Electronics, (615) 334-7474 
OH Beachwood 

Schweber Electronics, (216) 464-2970 
Cincinnati 

Sheridan Sales, (513) 761-5432 

Dayton 

Arrow Electronics, (513) 253-9176 / 

PA Horsham 

Schweber Electronics, (215) 441-0600 
Pittsburgh 

Sheridan Sales, (215) 244-1640 

TX Austin 

Schweber Electronics, (512) 837-2890 

Dallas 

R.V. Weatherford, (214) 243-1 571 
Schweber Electronics, (214) 661-5010 

Houston 

R.V. Weatherford Co., (713) 68^-7406 
Schweber Electronics, (713) 784-3600 

UT Salt Lake City 

Century Electronics, (801) 487-8551 

WA Seattle 

Intermark Electronics, (206) 767-3160 
Liberty Electronics, (206) 763-8200 
R.V. Weatherford, (206) 243-6340 
Wl New Berlin 

Arrow Electronics, (414) 782-2801 
Can Mississauga, Ontario 

Schweber Electronics, (416)678-9050 

Montreal, Quebec 

Zentronics. Ltd., (514) 735-5361 

Ottawa, Ontario 

Zentronics, Ltd., (613) 238-6411 

Toronto, Ontario 

Zentronics Ltd., (416) 787-1271 

Vancouver, B.C. 

R.A.E. Ind. Elect. Ltd., (604) 687-2621 


ITT Semiconductors 


ITT Semiconductors 

U.S. Division 

74 Commerce Way 

Woburn, Massachusetts 01801 

(617)935-7910 

TWX: 710-342-0764 

Specific product information: 

Product marketing 

Digital Exi?47 

Consumer Ext 247 

Linear: Ext 233 

Automotive Ext 233 

Application engineering: 

Contact appropriate Product Marketing Department 
Literature: 

Use address above for mail inquiries 


Price and delivery: 

See list for salesi offices v 

Place an order: 

See list for sales offices 

Follow-up an order: 

Customer Service Ext 254 

All other information: 

Public Relations Ext 230 


( 
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ITT Semiconductors (cont) 


Sales Offices & Representatives 


AL Huntsville 

REP, Inc., (205) 881-9270 
AZ Tempe 

Argus Sales, (602) 967-8709 
CA Encino 

Field Sales Office, (21 3) 995-1571 

Mountain View 

Nor-Cal Assoc., (415) 961-8121 

Palo Alto 

Field Sales Office. (415) 961-5265 

San Diego 

Littlefield & Smith Assoc., (714) 277-8044 

Woodland Hills 

interstate Marketing Assoc., (213) 883-7606 

CO Englewood 

Checkmate Sales Corporation, (303) 773-0666 
FL Casselberry 

EIR, Inc., (305) 830-9600 

GA Tucker 

Field Sales Office. (404) 939-6715 
REP, Inc., (404) 938-4358 
lA Cedar Rapids 

S & O Sales Company, (31 9) 393-1845 
IL Elk Grove Village 

Sieger Assoc., (312) 956-0963 
Schaumburg 

Field Sales Office, (312) 884-0990 
KS Shawnee Mission 

Technical Rep, Inc., (913) 782-1177 
MA Lexington 

Field Sales Office, (617) 861-0880 
^ Waltham 

Datcom, (617) 891-4600 
MD Baltimore 

Coulbourn/Degriep, (31 1 ) 247-4646 
Mi Livonia 

Giesting Assoc., (313) 477-6060 

MN Minneapolis 

Nortec Sales, (612) 835-7414/15, 835-4447/48 
MO Hazelwood 

TRI, (314) 731-5200 
NJ Cherry Hill 

J.N. Barrett Assoc., (609) 429-1551 
NM Albuquerque 

Cleveland Enterprises, (505) 345-2481 
NY Huntington 

Caravan Sales COrp., (516) 692-2839 
Liverpool 

Field Sales Office, (315) 451-5980 

Rochester 

L-Mar Assoc., (716) 328-5240 
Valley Cottage 
LRC Asspc., (914) 634-7973 
OH Centerville 

Field Sales Office. (513) 435-3750 
Cincinnati 

Giesting Assoc., (513) 851-7800 

PA Wayne 

Field Sales Office. (215) 688-6990 

TX Dallas 

Field Sales Office. (214) 243-7851 
West & Hoffman. (214) 661-9400 

WA TUkwila 

General Electronics, (206) 575-4030 
Can Toronto, Ontario 

Field Sales Office, (41 6) 625-9022 


Distributors 


AL Huntsville 

Hamilton/Avnet Electronics, (205) 533-1170 
AZ Phoenix 

Cramer/Arizona, (602) 267-7321 
Hamilton/Avnet Electronics, (602) 275-7851 
CA Culver City 
Avnet 
522-8220 
Hamilton 
522-8200 
Irvine 

Cramer/Los Angeles, (714) 979-3000 

Mountain View 

Hamilton/Avnet Electronics (415) 961 -7(X)0 
San Carlos 

Sterling Electronics, (41 5) 592-2353 

San Diego 

Cramer/San Diego, (714) 565-1881 
Hamilton/Avnet Electronics, (714) 279-2421 

Sunnyvale 

Cramer/Electronics, (408) 739-3011 


CO Denver 

Cramer/Denvdr, (303) 758-2100 
Hamilton/Avnet Electronics, (303) 534-1212 

CT Georgetown 

Hamilton/Avnet Electronics, (203) 762-0361 
North Haven \ 

Cramer/Connecticut, (203)^39-5641 
FL Clearwater 

Diplomat/Southland. (813) 433-4514 
Hollywood 

Cramer/Hollywood, (305) 923-8181 
Ham(ilton/Avnet Sales, (305) 925-5401 

Orlando 

Cramer/Orlando, (305) 894-1511 

GA Atlanta 

Cramer/Atlanta, (404) 448-9050 

Norcross 

Hamilton/Avnet Electronics, (404) 448-0800 

IL Elmhurst 

Semiconductor Specialists, (312) 279-1000 

Mt. Prospect 

Cramer/Chicago, (312) 593-8230 

Schiller Park 

Hamilton/Avnet Electronics, (312) 678-6310 

IN Indianapolis 

Semiconductor Specialists, (317) 243-8271 

KS Lenexa 

Hamilton/Avnet Electronics, (913) 888-8900 

MA Newton 

Cramer Electronics, (61 7) 969-7700 
Cramer/International, (617) 969-7700 
Greene-Shaw Co., (617) 969-8900 

Woburn 

Hamilton/Avnet Electronics, (617) 933-8000 
MD Gaithersburg 

Cramer/Washington, (301) 948-0110 
Hanover 

Hamilton/Avnet Electronics, (301 ) 796.-5000 

Ml Farmington 

Semiconductor Specialists, (313) 478-2700 
Livonia 

Hamilton/Avnet Electronics, (313) 522-4700 

MN Edina 

Cramer/Minnesota, (612) 835-781 1 
Hamilton/Avnet Electronics, (612) 941-3801 

MO Hazelwood 

Hamilton/Avnet Electronics, (314) 731-1144 
Semiconductor Specialists, (314) 731-2400 

Kansas City 

Semiconductor Specialists, (816) 452-3900 

NC Raleigh 

RESCO, (919) 832-2077 

Winston-Salem 

. Cramer/Winston-Salem, (919) 725-871 1 

NJ Cedar Grove 

Hamilton/Avnet Electronics, (201) 239-0800 

Cherry Hill 

Cramer/Pennsylvania, (609) 424-5993 

Little Falls 

IPC/Diplomat, (201) 785-1830 

Moonachie 

Cramer/New Jersey. (201) 935-5600 

Mt. Laurel 

Hamilton/Avnet Electronics, (609) 2j34-2133 
NM Albuquerque 

Cramer/New Mexico, (505) 265-5767 
Hamilton/Avnet Electronics, (505) 765-1500 
NY East Syracuse 

Cramer/Syracuse, (315) 437-6671 
Hamilton/Avnet Electronics, (315) 437-2642 
Freeport 

Milgray Electronics, (516) 546-6000 

Hauppauge 

Cramer/Long Island, (516) 231-5600 

Rochester 

Cramer/Rochester, (716) 275-0300 
Hamilton/Avnet Electronics, (7,16) 442-7820 
Westbury, L.l. 

Hamilton/Avnet Electronics, (516) 333-5800 
OH Cleveland 

Cramer/Cleveland, (216) 248-8400 
Hamilton/Avnet Electronics, (216) 461-1400 

Dayton 

Hamilton/Avnet Electronics, (513) 433-0610 
NASCO, (513) 253-8843 

PA Pittsburgh 

Semiconductor Specialists, (412) 781-8120 

TX Dallas 

Cramer/Texas, (214) 661-9300 
Hamilton/Avnet Electronics, (21 4) 661-8661 
Sterling Electronics, (214) 357-9131 

Houston 

Hamilton/Avnet Electronics, (713) 526-4661 
Sterling Electronics, (713) 627-9800 
UT Salt Lake City 

Hamilton/Avnet Electronics, (801 ) 262-8451 


WA Bellevue 

Hamilton/Avnet Efectronids, (206) 746-8750 

Seattle 

Cramer/Seattle, (206) 762-5755 
Sterling Electronics, (206) 762-9100 

Wl Milwaukee 

Semiconductor Specialists, (414) 257-1330 
Can Downsview, Ontario 

Cramer/Canada Ltd., (416) 661-9222 
Mississauga, Ontario 
Hamilton/Avnet Electronics, (416) 677-7432 
Montreal, Quebec 

CESCO Electronics Ltd., (514) 735-551 1 
Hamilton/Avnet Electronics, (514) 331 -6443 

Ottawa 

Hamilton/Avnet Electronics, (613) 725-3071 

Toronto, Ontario 

Westburne Industrial Enterprises, (416) 789-4181 

Vancouver, B.C. 

Cam-Gard Supply, Ltd., (604) 291-1441 

Winnipeg, Manitoba 

Cam-Gard Supply, Ltd., (204) 786-8481 


Lithic Systems 


Lithic Systems 
10101 Bubb Road 
P.O. Box 869 
Cupertino, CA 95014 
(408) 257-2004 


Litronix 


Litronix, Inc. 

19000 Homestead Road 
Cupertino, California 95014 
(408) 257-7910 
TWX: (910) 338-0022 


LSI Computer Systems 


LSI Computer Systems, Inc. 
1235 Walt Whitman Road 
Melville, New York 11746 
(516) 293-3850 



Sales Offices & Representatives 

AZ 

Scottsdale 

Spectre Sales Co., (602) 948-8888 

CA 

Sah Diego 

Mesa, (714) 278-8021 

IL 

Elk Grove Village 

Sieger Assoc., (312) 956-0963 

MN 

Minneapolis 

Quantum Sales, (612) 831-8583 

NH 

Merrimack 

Mech Tron Company, (603) 424-5300 

NJ 

Wallington 

Comp-Tech Sales. (201) 935-5454 

NY 

Melville 

Sales Office, (5 1 6) 293-3850 

Inti 

Argentina, Buenos Aires 

Nuclex, Tel: 46-9549 

Micro Components 

Micro Components Corp. 


99 Bald Hill Road 
Cranston, Rhode Island 02920 
(401) 463-6000 
TWX: (710)381-1757 


Sales Offices & Representatives 


AZ Phoenix 

Toward Engineering Assbc., (602) 955-3193 

CA Palos Verdes Estates 

Vedax (213) 378-3685 

San Jose 

Allgood-North (408) 288-6731 

CO Littleton 

The McCarthy Co., (303) 771-1638 
FL Hollywood 

A P Assoc., (305) 987-6720 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Micro Components (cont) 


IL Chicago 

M and S Sales, (312) 992-1053 

MA Westboro 

Technical Marketing Services (617) 366-8462 
MN Minneapolis 

Siedare Assoc., (612) 545-5663 
NY Hempstead 

Kahgan Sales Corp., (516) 538-2300 
Rochester 

" Milton C. Mathews Co., (716) 271-1910 
OH Cincinnati 

Makin Assoc., (513) 871-2424 

Cleveland 

Makin Assoc., (216) 464-4330 
VA Lynchburg , 

Manufacturers Rep, (804) 384-5236 
WA Seattle 

Blair-Hirsh, (206) 783-:^23 
Can Don Mitts, Ont. 

J-Tronics, (416) 429-6324 
Inti India, Hyderbad 
S. Benkate 
inti Japan, Tokyo 

Nippon Imex, 321-4415 
Inti Taiwan, Taipei 

SInoca Enterprise, 515864 
Inti West Germany 

Tubingen 

Matronic Electronics Bertriebes Gmbh 7073-24- 
331 

Uberlingen 

intersecos Electronic Bauteile Co. 


Micro Networks 


Micro Networks Corporation 
324 Clark Street 

WOrchester, Massachusetts 01606 
(617) 852-5400 


Saled Offices & Representatives 


AZ Tempe 

Sedco Sales. (602) 968-7791 
CA Burlingame 

Leddy Assoc. , (41 5) 969-631 3 
Canoga Park 
CEM, Inc., (213) 884-7867 
Santa Ana 

CEM, Inc., (714) 835-2702 

CO Parker 

Technology Marketing Assoc. , (303) 841 -3435 
CT Middleton 

John E. Boeing, (203) 632-1892 

FL Winter Park 

Young & Lawrence Assoc., (305) 647-6929 
HI Honolulu 

Aloha Assoc. , (808) 941 -1 575 
IL Oak Grove 

Oasis Sales, (312) 640-1850 
IN Ft. Wayne 

TX Sales, (219) 489-4447 
KS Overland Park 

Ensco-Rep., (913) 381-7557 
MA Lexington 

John E. Boeing, (617) 862-2500 
Wbrceeter 

Micro Networks Corp., (617) 852- 5400 
MD Lutherville 

Houck Assoc., (301) 296-6021 

Ml Detroit 

Rathsburg Assoc., (313) 882-1717 
MN Minneapolis 

Beta Engineering, (612) 546-221 5 
MO St. Louis 

Ensco-Rep.. (314) 567-3935 
NM Albuquerque 

Technology Marketing Assoc., (505) 298-4321 

NY Jamaica 

S-J Sales Assoc., (212) 291-3232 

Syracuse 

Nycom, (315)437-8343 
OH Chagrin Falls 

Midwest Marketing Assoc., (216) 247-6655 

Dayton 

Midwest Marketing Assoc., (513) 433-251 1 
PA King of Prussia 

Rivco, (215) 265-52l f 

TX Dallas 

J. Clay Company, (214) 350-1281 


WA Seattle 

Datacom Assoc., (206) 285-2525 
Can Oakville, Ohtarlo 

Haltronics Ltd., (416) 844-2121 


Micropac Industries 


Micropac Industries, Incorporated 
905 East Walnut Street 
Garland, Texas 75040 
(214)272-3571 
TWX: (910) 860-5186 
All Other information: 

All Inquiries: Marketing Department Ext 20, 21 , 24 


Sales Offices & Representatives 


AZ Tempe 

Argus Sales, (602) 967-8709 
CA Los Altos 

Stout-Loeswick, (415) 948-3265 

Pak) Alto 

Western International Trade Corp. ,(415) 321 -1240 

San Diego 

Mesa, (714) 278-8021 

Santa Ana 

Rical Assoc., (714) 557-6543 

Co Parker 

Component Sales, (303) 841-2650 
FL Margate 

QXI, (305) 971-7880 
St. Petersburg 
0X1,(813)821-2281 
Winter Park 
QXI, (305) 645-4733 
IL Des Plaines 

Coombs Assoc., (312) 298-4830 
MA Burlington 

Contact Sales. (617) 273-1520 
MD Biadensburg 

Delta III Assoc., (301) 779-0977 
Ml Ann Arbor 

0-M Sales Co., (313) 973-9450 
MN St. Paul 

Magner & Assoc., (612) 483-0657/56 
MO Grandview 

Beneke & McCaul, (816) 765-2998 
NJ Ridgefield 

Rical Assoc., (201) 945-5250 
NY Syracuse . 

T2-Electronics, (31 5) 463-8592 
OH Cleveland 

Del Steffen & Assoc., (216) 461-8333 

Dayton 

Charles V. Clark Co., (513) 435-3000 
. Del Steffen & Assoc., (513) 293-3145 

PA Ft. Washington 

BGR Assoc., (21 5) 643-41 1 1 

TX Dallas 

Technical Marketing, (214) 287-3601 
WA Bellevue 

Quadra Sales, (206) 454-4946 
Wl Greendale 

Coombs Assoc., (414) 421-2300 
Inti England, Buckinghamshire 
GDS Sales, Ltd. 

Inti France, Paris 

Comptoir Commercial D’Importation 
Inti Germany, Munchen 

Nucletron Vertriebs-GbmH 
Inti Japan, Tokyo 

Protech, Inc. 

Inti Switzerland, Zurich 

Egli-Fischer & Co., Ltd. Zurich 


Micro Power Systems 


Micro Power Systems 
3100 Alfred Street 
Santa Clara, California 95050 
(408) 247-5350 
TWX: (910) 338-0154 


Mitel Semiconductor 


Mitel Semiconductor Inc. 

18 Airport Blvd. 

Bromont, Quebec, Canada, JOE 1L0 


(514)534-2321 

Telex: 05-267474 

Specific Product Information: 

Siltek CMOS Stan Whitehead 

Telecommunication ., Tam Nguyen 

Application Engineering: 

Siltek CMOS Tam Nguyen 

Telecommunication Tam Nguyen 

Custom LSI Tam Nguyen 

Literature: 


; Wendy Hartley 

Place an Order: 

See list, of sales offices, representatives and dis- 
tributors. ! 

Follow-up an Order: 

Armand Poirier 


All Other Information: 


Stan Whitehead 


Sales Offices & Representatives 


CT Orange 

Contact Sales, (203) 932-5656 
IL Elk Grove Village 

Sieger Assoc., (312) 956-0963 

IN Carmel 

Giesting Assoc., (317) 844-8171 

MD Baltimore 

Coulbourne-DeGrief, (301) 247-4646 
MA Burlington 

Contact Sales, (617) 273-1520 

Mi Livonia 

Giesting Assoc., (313) 477-6060 
NJ Haddonfieid 

Mesa Technical Assoc., (609) 419-9531 
NY Pgdensburg 

. Mitel Semiconductor, (315) 393-12)2 
Valley Cottage 

X.R.C. Assoc., (914) 634-7973 
OH Cincinnati 

Giesting Assoc., (5l3) 851-7800 

Dayton 

Giesting Assoc., (513) 293-4044 

Gaiion 

Giesting Assoc., (419) 468-3737 

TX Dallas 

William Reese Assoc., (214) 638-6575 

Houston 

William Reese Assoc., (713) 621-3134 
Can Bromont, Quebec 

Mitel Semiconductor, (514) 534-2321 
Montreal, Quebec 
Kaytronics Ltd., (514) 487-3434 
Ottawa, Ontario 

Mitel Corporation Ltd., (613) 592-21 22 
Toronto, Ontario 
Kaytronics Ltd., (416) 638-551 1 
Vancouver, B.C. 

Kaytronics Ltd. , (604) 589-761 1 
Inti Austria, Wien 

Bacher Elektronische, Tel: 022-837152 , 
inti Belgium, Brussels 

Sidelec NV, Tel: 35-97-91 . 

Inti Denmark, Copenhagen 

Mer-EL A/S, Tel: (01) 20-74-44 
Inti Finland, Helsinki 

YIeiselektroniikka Oy, Tel: 90-558-841 
inti France, Sevres 

Tekelec-Airtronic, Tel: 626-0235 
Inti Germany, Munich 

Siltek GmbH, Tel: 089/78531 65 
Inti Ireland, Shannon 

Mitel International Ltd., Tel: 061-61651 
Inti Japan, Tokyo 

lEE Corporation, Tel: 03-715-5724 
TntI Norway, Strommen 

Intelco A/S, Tel: 472-702272 
Inti Switzerland, Zurich 

Dimos A.G., Tel: 01-61-61-40 


Distributors 


CA Los Angeles 

Energy Electronic Products, (213) 670-7880 

Santa Clara 

Recoil Electronics, (408) 984-0400 

Newport Beach 

Semicomp Corp., (714) 833-3070 

Sunnyvale 

Semicomp Corp., (408) 736-2330 

San Diego 

Semicomp Corp., (714) 560-0373 
IL Des Plaines 

Edmar Electornics, (312) 298-8580 
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Mitel Semiconductor (cont) 


IN Indianapolis 

Sheridan Sales, (317) 547-7777 

MA Burlington 

Zeus Components Inc., (617) 27^3-0750 

MD Baltimore 

Radio Electric Service Company, (301 ) 823-0070 
NJ Little Falls 

Diplomat/IPC Corp., (616) 921-9373 

Springfield 

Federated Purchaser, (201) 376-8900 
NM Albuquerqoe 

Century Electronics, (505) 292-2700 
NY West Babylon, L.l. 

Oelmar Electronics, (516) 420-1234 
Rochester ) 

Rochester Radio, (716) 454-7800 
Rome 

Rome Electronics Inc., (315) 337-5400 

Elmsford 

Zeus Components Inc., (914) 592-4120 
OH Cincinnati 

Sheridan Sales Co., (513) 761-5432 

TX Dallas 

K.A. Electronic Sales, (214) 634-7870 

WA TUkwila 

General Electronics, (206) 243-5141 

Wl Mequon 

Lakevieyv Electronics, (414) 377-8250 
UT San Lake City 

Century Electronics, (801) 487-8561 
Can Montreal, Quebec 

Future Electronics, (514) 735-5775 
Vancouver, B.C. 

Future Electronics, (604) 261-1335 
Vancouver, B.C. 

Conti Electronics, (604) 324-0505 


Mitsubishi Electric Corp. 


Meico Sales, Inc. 

7045 North Ridgeway Ave. 
Lincolnwood, Illinois 60645 
(312)973-2000 

Meico Sales, Inc. 

3030 East Victoria Street 
Compton, California 90221 
(213)537-7132 


Monolithic Memories, Inc. 


Monolithic Memories, Inc. 
1165 East Argues Avenue 
Sunnyvale, Ca. 94086 
(408) 739-3535 
TWX: (910) 329-9229 


Sales Offices & Representatives 


AL Huntsville 

Rep, Inc., (205) 881-9270 
AZ Scottsdale 

SummItl Sales, (602) 994-4587 
CA El Segundo 

Varigon Assoc., (213) 679-0621 
Huntington Beach 
Dick Siemlatkowski, (714) 556-1216 
Mountain View 

Thresum Assoc., (415) 379-6617 

San Diego 

Littlefield & Smith, (714) 277-8044 

San Jose 

, Mike Feldtman, (408) 629-8119 
CO Wheatridge 

Waugman Assoc., (303) 423-1020 
CT North Haven 

COMP REP Assoc., (203) 239-9762 
FL Clearwater 

Dyne-A-Mark, (81 3) 441 -4702 
Ft. Lauderdale 
Dyne-A-Mark, (305) 771-6501 
QA TUcker 

REP, Inc., (404) 938-4358 
IL McHenry 

Ed Raether, (815) 385-8767 
Rolling Meadows 
Sumer, (312) 394-4900 
KS Olathe 

Rush and West, (913) 764-2700 


MA Andover 

Stan Karandanis, (617) 475-8883 

Framingham 

Russ French, (617) 655-7070 
Needham Heights 
COMP REP Assoc., (617) 444-2484 
MO Baltimore 

Monolithic Sales, (301 ) 294-2444 
Rockville 

Monolithic/Sales, (301) 340-2130 
Mi Grosse Point 

Greiner Assoc., (313) 499-0188 
MN Minneapolis 

Nortec Sales, (612) 835-7414 
MO Ballwin 

Rush and West, 394-7271 
NC Raieigh ^ 

. REP, Inc., (919)851-3007 
NJ Teaneck 

R.T. Reid Assoc., (201) 692-0200 
NY Rochester 

L-Mar Assoc., (716) 392-5240 

Syracuse 

L-Mar Assoc., (31 5) 437-7779 
OH Cincinnati 

Makin Assoc., (513) 871-2424 

Cleveiand 

Makin Assoc. , (21 6) 464-4330 
PA Horsham 

CMS Marketing, (215) 672-8300 

Philadeiphia 

Nat Moskowitz, (215) 677-7406 
TX Garland 

Bob Rainwater, (214) 233-5883 

Richardson 

West & Hoffman Assoc., (214) 661-9400 
UT Salt Lake City 

Waugaman Assoc., (801 ) 277-891 1 

WA Bellevue 

Northwest Marketing, (206) 455-5846 
Can Milton, Ontario 

Cantec Representatives, (416) 457-4455 

Ottawa, Ontario 

Cantec Representative, (613) 225-0363 

Pierre Ponds, Quebec 

Cantec Representatives, (416) 457-4455 

; 


Distributors 


AL Huntsville 

Hall-Mark Electronics, (205) 837-8700 
AZ Phoenix 

Kierulff Electronics, (602) 272-7331 
Sterling Electronics, (602) 258-4531 
CA Los Angeles 

Kierulff Electronics, (213) 685-5511 
Sterling Electronics, (213) 767-5030 
Palo Alto 

Kierulff Electronics, (415) 968-6292 

San Carlos 

Sterling Electronics, (415) 592-2353 

San Diego 

Intermark Electronics, (714) 279-5200 
Kierulff Electronics, (714) 278-2112 

Santa Ana 

Intermark Electronics, (714) 540-1322 

Sunnyvale 

Intermark Electronics, (408) 738-1111 

Woodland Hills 

Semiconductor Concepts, (213) 884-4560 

CO Denver 

Kierulff Electronics, (303) 371-6500 

Wheatridge 

Century Electronics, (303) 424-1985 

CT Hamden 

Arrow Electronics, (203) 248-3801 
FL Clearwater 

Diplomat/Southland, (813) 443-4514 

Ft. Lauderdale 

Arrow Electronics, (305) 776-7790 
Hall-Mark Electronics. (305) 971-9280 

Orlando 

Hall-Mark Electronics, (305) 855-4020 
IL Elk Grove Village 

Hall-Mark Electronics, (312) 437-8800 
Kierulff Electronics, (312) 640-0200 

KS Lenexa 

Hall-Mark Electronics. (913) 888-4747 

MA Billerica 

Kierulff Electronics, (617) 935-5134 

Burlington 

Llonex, (617^ 272-9400 

Woburn 

Arrow Electronics, (617) 933-8130 


MD Baltimore 

Arrow Electronics, (202) 737- 1700 

Columbia 

Technico, (301) 461-2200 

Gaithersburg 

Kierulff Electronics, (301) 948-0250 
Ml Farmington 

Diplomat/Northland, (313) 477-3200 
MN Bloomington 

Arrow Electronics, (612) 888-5522 
Hall-Mark Electronics, (612) 884-9056 
MO Earth City 

Hall-Mark Electronics, (314) 291-5350 
NC Raleigh ^ 

H^ll-Mark Electronics, (919) 832-4465 
NJ Moorestown 

Arrow Electronics, (609) 235-1900 
Rutherford 

Kierulff Electronics, (201) 935-2120 

Saddlebrook 

Arrow Electronics, (201 ) 797-5800 
NM Albuquerque 

Century Electronics, (505) 292-2700 

NY Buffalo 

Summit Distributors, (716) 884-3450 

Farmingdale 

Arrow Electronics, (516) 694-6800 

FIshkill 

Arrow Electronics, (914) 896-7530 ; 

Rochester 

Summit Distributors, (716) 334^8110 

Woodbury 

Diplomat Electronics, (516) 921-9373 
OH Cleveland 

Arrow Electronics, (216) 464-2000 

Dayton 

Arrow Electronics, (513) 253-9176 

OK Tulsa 

Hall-Mark Electronics, (918) 835-8458 

OR Portland 

Almac/Stroum Electronics, (503) 292-3534 

PA Horsham 

Pioneer/Delaware Valley, (215) 674-6710 

TX Austin 

Hall-Mark Electronics, (512) 837-2814 

Dallas 

Hall-Mark Electronics, (214) 231-5101 
Quality Components, (214) 387-4949 

Houston 

Hall-Mark Electronics, (713) 781-6100 
Sterling Electronics, (713) 627-9800 
UT Salt Lake City 

Calron Electric Supply, (801) 487-7451 
Century Electronics, (801) 487-8551 
WA Seattle 

Almac/Stroum Electronics, (206) 763-2300 
Intermark Electronics, (206) 767-3160 

Wl West Allis 

Hall-Mark Electronics, (414) 476-1270 
Can Montreal, Quebec 

Future Electronics, (514) 735-5775 
Toronto, Ontario 
Future Electronics, (416) 677-7820 
Vancouver, B.C. 

Future Electronics, (604) 261-1355 


MOS Technology 


MOS Technology, Inc 
Valley Forge Corporate Center 
950 Rittenhouse Road 
Norristown, PA 19401 
(215) 666-7950 
TWX: (510) 660-4033 
Specific product information: 

Local Representative or Regional Sales Director: 
Eastern U.S.: Jericho, NY (516) 822-4240 
Western U.S.: Irvine, CA (714) 833-1600 
Literature: 

Local Representative or Regional Sales Director, written 
inquiries to above address, Attn: Marketing Department 

Price and delivery: 

Local Representative or Regional Sales Director 

Place an order: 

Local Representative or Regional Sales Director 

All other information: 

Local Representative or Regional Sales Director 


Sales Offices & Representatives 


AL Huntsville 

Currie, Peak & Frazier, (205) 536-5650 
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MOS Technology (cont) 


AZ Phoenix 

Toward Engineering Assoc., (602) 955-3193 

CA Hayward 

MOS Technology. (415) 881-8080 
Irvine 

MOS Technology. (714) 833-1600 

CO Boulder 

R.G. Enterprises. (303) 447-921 1 

FL Orlando 

Currie, Peak & Frazier, (305) 855-0843 
MA Waltham 

Orion Group, (617) 890-3777 

MD Baltimore 

Bernard White & Company, (301) 484-5400 
NC Greensboro 

Currie, Peak & Frazier, (919) 273-3040 

NJ Nutley 

Falk Baker Assoc., (201) 661-2430 

NY Jerico 

MOS Technology, (516) 822-4240 
Syracuse 

Labronics, (315) 454-9314 
QH Centerville 

McShane, Inc., (513) 435-3530 

Medina 

McShane, Inc. , (21 6) 725-4568 

OK Tulsa 

Norvell Assoc., (918) 633-1247 

O^ Eugene 

J.A. Tudor & Assoc., (503) 686-1252 

Portland 

J.A. Tudor & Assoc., (503) 288-5154 
PA K;ng of Prussia 

Rivco, (215) 265-5211 
TX Dallas 

Norvell Assoc., (214) 350-6771 
Houston 

Norvell Assoc., (714) 777-1666 

WA Seattle 

J.A. Tudor & Assoc., (206) 682-7444 

Spokane 

J.A. Tudor & Assoc., (509) 327-3328 


Mostek Corp. 


Mostek Corporation 
1215 Wes| Crosby Road 
Carrollton, Texas 75006 
(214) 242-0444 
TWX: (910) 860-5945 
Telex: 730423 


Sales Offices & Representatives 


AL Huntsville 

Beacon Associates, (205) 881-5031 
CA Irvine 

Regional Sales Office, (714) 549-0397 

Los Altos 

Regional Sales Office, (41 5) 941 -3030 

Redwood City 

James Heaton Co., (415) 369-4671 

San Diego 

Harvey King, (714) 566-5252* 

CO /Wheatridge 

Waugaman Associates, (303) 423-1020 

CT W. Hartford 

New England Technical Sales, (203) 236-4705 
FL Clearwater 

Dyne-a-Mark Corp., (813) 441-4702 

Fort Lauderdale 

Dyne-a-Mark Corp., (305) 771-6501 

GA Atlanta 

Beacon Associates, (404) 351-3654 

Tucker 

Regional Sales Office, (404) 934-0330 
IL Rolling Meadows 

Sumer, Inc., (312) 394-4900 
IN Ft. Wayne ^ 

Electro Reps, (219)743-4611 ^ 

Indianapolis 

Electro Reps, (31 7) 255-4147 

Jeffersonville 

Electro Reps, (502) 587-6265 

KS Olathe 

Rush & West Associates, (913) 764-2700 

MA Burlington 

New England Technical Sales, (617) 272-0434 
Waltham 

Regional Sales Office, (61 7) 899-91 07 


MD Glen Burnie 

New Era Sales, (301 ) 768-6666 
Ml Grosse Point Park 

Greiner Associates, (313) 499-0188 
MN Minneapolis 

HMR Inc., (612) 920-8200 
Regional Sales Office, (612) 566-5810 
MO Ballwin 

Rush & West Associates, (314) 394-7271 

NC Charlotte 

Beacon Associates, (704) 525-7412 
NJ East Hanover 

HLM Associates, (201) 386-0794 

Morris Plains 

HLM Associates, (201 ) 539-8050 
NM Albuquerque 

Waugaman Associates, (505) 294-1436 

NY Liverpool 

James Semple Associates, (31 5) 458-4775 

Northpoint 

HLM Associates, (516) 757-1606 

Rochester 

James Semple Associates, (716) 544-8583 
OH Brecksville 

Regional Sales Office, (206) 526-6747 
Cincinnati 

Makin Associates, (513) 871-2424 
PA Fort Washington 

Regional Sales Office, (215) 628-9050 

Horsham 

CMS Marketing, (215) 672-8300 
TN Oak Ridge 

Beacon Associates, (61 5) 482-2409 

TX Carrollton 

Regional Sales Office, (214) 242-0444 

Dallas 

West & Hoffman, (21 4) 661 -9400 
UT Salt Uke City 

Waugaman Associates, (801 ) 277-891 1 

WA Tukwila 

General Electronics, (206) 243-5141 
Wi Milwaukee 

Sumer. Inc., (414) 259-9060 
Can Dowhsview, Ontario 

Weber Electronics. (416) 638-1322 
Pobte Claire, Quebec 
Weber Electronics, (514) 861-1369 


Distributors 


AZ Phoenix 

Cramer Electronics, (602) 267-7321 
Kierulff Electronics, (602) 273-7331 

CA Irvine 

Cramer Electronics, (213) 771-8300 

Los Angeles 

Kierulff Electronics, (714) 636-1030 

Palo Alto 

Kierulff Electronics, (415) 968-6292 

San Diego 

Cramer Electronics. (714) 565-1881 
Kierulff Electronics. (714) 278-2112 

Santa Ana 

Intermark Electronics, (714) 540-1322 

Sunnyvale 

Cramer Electronics, (408) 739-3()11 

CO Denver 

Cramer Electronics, (303) 758-2100 
Kierulff Electronics, (303) 371-6500 
. CT Hamden 

Arrow Electronics, (203) 248-3807 

North Haven 

Cramer Electronics, (203) 239-5641 

FL Clearwater 

Diplomat/Southland, Inc., (813) 443-4514 

Ft. Lauderdale 

Arrow Electronics, (305) 776-7790 

Hollywood 

Cramer Electronics, (305) 923-8181 

Orlando 

Cramer Electronics, (305) 894- 1511 

GA Atlanta 

Cramer Electronics, (404) 448-9050 

IL Elmhursit 

Semiconductor Specialists, (312) 279-1000 

Mt. Prospect 

Cramer Electronics, (312) 593-8230 

Skokie 

Bell Industries, (312) 965-7500 

IN Anderson 

Graham Electronic Supply, (317) 644-8837 

Fort Wayne 

Fort Wayne Electronics, (219) 423-3422 


Indianapolis 

Graham Electronic Supply, (317) 634-8202 
Semiconductor Specialists, (317) 243-8271 

Lafayette 

Graham Electronic Supply, (317) 423-5564 

Muncie 

Graham Electronic Supply, (317) 288-8837 

MA Billercia 

Kierulff Electronics, (617) 667-8331 
Nevtdqn ' 

Cramer Electronics, (617) 969-7700 
MD Baltimore 

Arrow Electronics, (202) 737-1700 
Columbia 

Technico, Inc., (301) 461-2200 

Gaithersburg 

Cramer Electronics, (301) 948-0110 

Ml Farmington 

Semiconductor Specialists, (313) 478-2700 

MN Edina 

Cramer Electronics. (612) 835-781 1 

Minneapolis 

Semiconductor Specialists, (612) 854-8841 
Stark Electronics, (612) 332- 1325 

MO Hazelwood 

Semiconductor Specialists, (314) 731-2400 

Kansas City 

Semiconductor Specialists, (816) 452-3900 

St. Louis 

Olive industrial Electronics, (314) 863-7800 
NC Winston Salem 

Cramer Electronics. (919) 725-8711 
NJ Cherry Hill 

Cramer Electronics, (609) 424-5993 
Moonachie 

Cramer Electronics, (201 ) 935-5600 

Morrestown 

Arrow Electronics, (609) 235-1900 

Saddiebrook 

Arrow Electronics, (201 ) 797-5800 
NM Albuquerque < 

Cramer Electronics, (505) 2p5-5767 

NY Buffalo 

Summit Electronics, (716) 884-3450 

East Syracuse 

Cramer Electronics, (315) 437-6671 

Farmingdale 

Arrow Electronics, (516) 694-6800 
Fishkill 

Arrow Electronics, (914) 896-7530 
' Hauppauge, L.l. 

Cramer Electronics. (516) 231-5600 

Rochester 

Cramer Electronics, (716) 275-0300 
Summit Electronics, (716) 334-81 10 
OH Beachwood 

Arrow Electronics, (216) 464-2000 

Cleveland 

Cramer Electronics, (216) 248-8400 

Dayton 

Arrow Electronics, (513) 253-9176 
Semiconductor Specialists, (513) 278-8400 

PA Pittsburg 

Semiconductor Specialists, (412) 781-8120 

TX Dallas 

Cramer Electronics, (214) 661x9300 
Quality Components. (214) 387-4949 

Houston 

Quality Components, (713) 777-7116 
UT Salt Lake City , 

Calron Electronic Supply, (801 ) 487-7451 

DIplomat/Alta Electronics, (801) 486-7227 

WA Seattle 

Crarher Electronics, (206) 762-5755 
Kierulff Electronics, (206) 763-1550 

WI Milwaukee 

Semiconductor Specialists. (414) 257-1330 
Can Downsview, Ontario 

Cramer Electronics, (41 6) 661-9222 

Montreal, P.Q. 

Prelco Electronics, (514) 389-8051 


Motorola Semiconductor 


Motorola Semiconductor Products 
5005 East McDowell Road 
Phoenix, Arizona 85008 
Specific product information: 

Contact nearest district sales office or franchised dis- 
tributor 

Application engineering: 

See Product information 
Literature: 

See above 
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Motorola Semiconductor (cont) 


Price and delivery: 

Direct contact with the proper people in the factory, if 
required, can be made through one of the sales offices 
or distributors. 

Place an order: 

See Price & Delivery 

Follow-up an order: 

See above 


AU 

AZ 


CA 


CO 

CT 

DC 

FL 


Sales Offices & Representatives 


Huntsville 
Motorola, (205) 
Phoeniz 
Motorola, (602) 
Scottsdale 
Motorola, (602) 
Encino 

Motorola, (213) 
San Diego 
Motorola, (714) 
San Jose 
"Motorola, (408) 
Santa Ana 
Motorola, (714) 
Denver 
Motorola, (303) 
Hamden 
Motorola, (203) 
Washington, D. 
Motorola, (301) 
Ft. Lauderdale 
Motorola, (305) 


533-1650 

994-6326 , 

949-3811 

986-6850 

560-4644 

985-0510 

634-2844 

773-6800 

281-0771 

C. 

577-2600 

584-6000 


KS 

MA 

Ml 

MN 

MO 

NC 

NJ 

NY 


OH 


OK 

OR 

PA 

SC 

TN 


Maitland 

Motorola. (305) 644-3422 
Pompano Beach 
Motoi^la, (305) 291-4333 
St. Petersburg 
Motorola, (813) 576-6030 
Cedar Rapids 
Motorola, (319) 393-8632 
Franklin Park 
Motorola, (312) 576-2788 
Schaumburg 
Motorola, (312) 576-5518 
Schiller Park 
Motorola, (312) 678-7205 
Ft. Wayne 

Motorola, (219) 485-1691 

Indianapolis 

Motorola, (317) 849-7060 

Mission 

Motorola, (913) 384-3050 

Lexington 

Motorola, (617) 861-1350 
Benton Harbor 
Motorola, (616) 857-2159 

Garden City 

Motorola, (313) 261-6200 

Minneapolis 

Motorola, (612) 545-0251 

St. Louis 

Motorola. (314) 872-7681 

Raleigh 

Motorola, (919) 782-7604 

River Edge 

Motorola, (201) 488-1200 
Fishkiii 

Motorola, (914) 896*8970 

Hauppauge 

Motorola, (516) 231-9000 

Rochester 

Motorola, (716) 381-7220 

Syracuse 

Motorola, (315) 454-9373 

Cleveland 

Motorola, (216) 461-3160 

Dayton 

Motorola, (513) 294-2231 

Worthington 

Motorola, (614) 846-9460 

Tulsa 

Motorola, (918) 664-5227 
Portland 1 

Motorola, (503) 297-2235 , 
Ft. Washington 
Motorola, (215) 643-4500 
Columbia 

Motorola, (803) 788-0585 

Knoxville 

Motorola, (615) 690- 5592 


TX Dallas 


Motorola, (214) 661-9829 

Distributors 

Houston 


Motorola. (713) 688-4583 

Al Huntsville 

WA Bellevue 

Hall-Mark Electronics, (205) 837-8700 

Motorola, (206) 455-3700 

Hamilton/Avnet, (205) 533-1170 

Wl Wauwatosa 

AZ Phoenix 

Motorola, (4 14) 476-5554 

Hamilton/Avnet Electronics, (602) 275-7851 

Can Downsview, Ontario 

Liberty Electronics/Arizona, (602) 257-1272 

Motorola Semiconductor Products, (416) 661- 

pA Culver City 

6400 

Hamilton Electro Sales/L.A., (231) 558-2000 

Ottawa, Ontario 

El Segundo 

Motorola Semiconductor Products, (613) 729- 

Liberty Electronics Corp., (213) 322-8100 

4361 

Irvine 

Montreal, P.Q. 

Cramer/Los Angeles, (213) 771-8300 

Motorola Semiconductor Products, (514) 731- 

Los Angeles 

6681 

Hamilton Electro Sales, (213) 558-2121 

Vancouver, B.C. 

Mountain View 

Motorola Semiconductor Products, (604) 985- 

Elmar Electronics, (415) 961-3611 

3141 

Hamilton/Avnet Electronics, (415) 961-7000 

Inti Argentina, Buenos Aires 

San Diego 

Motorola International, Tel: 46/7436 

Hamilton/Avnet Electronics, (714) 279-2421 

Inti Australia, Sidney 

Liberty Electronics/San Diego, (714) 565-9171 

Motorola Semiconductor Products Div., Tel: 43 

Sunnyvale 

4409/4299 ' 

Cramer/San Francisco, (408) 739-3011 

Inti Brazil, San Paulo 

CO Commerce City 

Motorola Semicondutores do Brasil, Ltd., Tel: 71- 

Elmar Electronics, (303) 287-961 1 

3185 

Denver 

Inti Denmark, Lyngby 

Hamilton/Avnet Electronics, (303) 534-1212 

Motorola Semiconouctors, Tel: (01) 88 44 55 

CT Danbury 

inti England 

Schweber Electronics, (203) 792-3500 

Manchester 

Georgetown 

Motorola Semiconductors Ltd., Tel: 061-833-0731 

Hamilton/Avnet, (203) 762-0316 

Wembly, Middlesex 

North Haven 

Motorola Semiconductors Ltd., Tel: 01-902-8836 

Cramer Electronics, (203) 239-5641 

Inti France, Paris 

FL Ft. Lauderdale 

Motorola Semiconducteurs, S.A., Tel: 551 50 61 

Hamilton/Avnet Electronics, (305) 925-5401 

inti Germany 

Hollywood 

Langenhagen/Hannover 

Schweber Electronics, (305) 927-0511 

Motorola GmbH, Geschaftsbereich Halbleiter, Tel: 

Orlando 

(0511)77-20-37 

Cramer Electronics, (305) 894-1511 

Munich 

Hall-Mark Electronics, (305) 855-4020 

Motorola GmbH, Geschaftsbereich Halbleiter, Tel: 

GA Atlanta 

(089) 79-89-38 

Cramer Electronics, (404) 448-9050 

Nurnberg 

Norcross 

Motorola GmbH, Geschaftsbereich Halbleiter, Tel: 

^ Hamilton/Avnet Electronics, (404) 448-0800 

(0911)65761 

IL Chicago 

Sindeifingen 

Newark Electronics Corp., (312) 638-441 1 

Motorola GmbH, Geschaftsbereich Halbleiter, Tel: 

Semiconductor Specialists, (312) 279-1000 

(07031)83074 

Elk Grove Village 

Wiesbaden 

Schweber Electronics, (312) 593-2740 

Motorola GmbH, Geschaftsbereich Halbleiter, Tel: 

Mt. Prospect 

(6128) 872800 

Cramer Electronics, (312) 593-8230 

Inti Holland, Utrecht 

Schiller Park 

Motorola N.V., Tel: 030 510207 

Hamilton/Avnet Electronics, (312) 578-6310 

Inti Hong Kong 

IN Indianapolis 

Hunghom, Kowloon 

Graham Electronics Supply, (317) 634-8202 

Motorola Semiconductors H.K. Ltd., Tel; 

Pioneer/Indianapolis, (317) 849-7300 

K-632201/05 

KS Lenexa . 

Inti Italy 

Hall-Mark Electronics, (913) 888-4747 

Bologna 

Hamilton/Avnet Electronics, (913) 888-8900 

Motorola Semiconduttori S.P.A., Tel: 266905 

MA Lexington 

Milan 

Harvey Electronics, (617) 861-9200 

Motorola Semiconduttori S.P.A., Tel: 738-6141 

Newton 

Rome 

Cramer Electronics, (617) 969-7700 

Motorola Semiconduttori S.P.A., Tel: 83 14 7 46 

Waltham 

Inti Japan 

Schweber Electronics, (617) 890-8484 

Nagoya 

Woburn 

Motorola Semiconductors Ltd., Tel: 052-21 1 -6324 

Hamilton/Avnet Electronics, (617) 933-8000 

Osaka 

MD Gaithersburg 

Motorola Semiconductors Ltd., Tel: 06-262-4637 

Cramer/Washington, (301) 948-0110 

Tokyo 

Pioneer/Washington Electronics, (301) 948-0710 

Motorola Semiconductors Ltd., Tel; 03-499-1231 

Hanover 

Yokohama 

Hamilton/Avnet Electronics, (301) 796-5000 

Motorola Semiconductors Ltd;, Tel: 045-543-121 1 

Rockville 

Inti Mexico, D.F. 

Schweber Electronics, (301) 881-3300 

Productos Semiconductores Motorola de Mexico, 

Savage 

S.A. Tel: 905/543-0003 

Pyttronic Industries, (301 ) 792-7000 

Inti Puerto Rico, Santurce 

Ml Detroit 

Motorola Americas, Tel (809) 723-9350 

RS Electronics, (31 3) 491 -1p12 

Inti Sweden, Soina 

Livonia 

Motorola Semiconductor AB, Tel: 08/82 02 95 

Hamilton/Avnet Electronics, (313) 522-4700 

Inti Switzerland 

Pioneer, (313) 525-1800 

Geneva 

MN Eden Prairie 

Motorola Semiconductor Products Inc., Tel: (022) 

Schweber Electronics, (612) 941-5280 

33 56 07 

Bdina 

Zurich 

Cramer/Minneapolis (612) 835-7811 

Motorola Semiconductor Products Inc., Tel: (051) 

Hamilton/Avnet Electronics, (612) 941-3801 

65 56 56/07 

MO Earth City 

inti Taiwan, Taipei 

Hall-Mark Electronics/St. Louis, (314) 291-5350 

Motorola Asia, Ltd., Tel: 510707, 510708, 579832 ; 

Hazelwood 

^ I 

Hamilton/Avnet Electronics, (314) 731-1 144 


NC Greensboro 


Pioneer Electronics, (919) 273-4441 


Winston-Salem 


Cramer Electronics, (91 9) 725-871 1 
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Motorola Semiconductor (cont) 


NJ Cedar Grove 

Hamilton/Avnet Electronics, (201 ) 239-0800 
Cherry Hill 

Cramer/Pennsylvania, (609) 424-5993 

Mt. Laurel 

Hamilton/Avnet Electronics, (609) 234-2133 

Moorestown 

Arrow Electronics, (609) 235-1900 

Pennsauken 

Radio Electric Service Co., (609) 662-4000 

Saddle Brook 

Arrow Electronics, (201) 797-5800 

Somerset 

Schweber Electronics, (201) 469-6008 

NM Albuquerque 

Hamilton/Avnet Electronics, (505) 765-1500 
NY Farmingdale 

Arrow Electronics, (516) 694-6800 
Hauppauge, L.l. 

Cramer Electronics, (516) 231-5600 

Rochester 

Cramer Electronics, (716) 275-0300 
Hamilton/Avnet Electronics, (716) 442-7820 
Schweber Electronics, (716) 461-4000 

Syracuse 

Cramer Electronics, (315) 437-6671 
Hamilton/Avnet Electronics (31 5) 437-2642 
Westbury, L.I. 

Hamilton/Avnet Electronics, (516) 333-5800 
Schweber Electronics. (516) 334-7474 
Woodbury, L.I. 

Harve^ Electronics, (516) 921-8700 
OH Beachwood 

Schweber Electronics, (216) 464-2970 

Cleveland 

Hamilton/Avnet Electronics, (216) 461-1400 
Pioneer-Standard Electronics, (216) 587-3600 

Dayton 

Hamilton/Avnet Electronics, (513) 433-0610 

Pioneer, (513) 236-9900 

Solon 

Cramer/Cleveland. (216) 248-8400 

OK TUIsa 

Hall-Mark Electronics, (918) 835-8458 

PA Horsham 

Pioneer/Philadelphia, (215) 674-5710 

Pittsburgh 

Pioneer, (412) 782-2300 

SC Columbia 

Dixie Radio Supply Company, (803) 779-5333 

TX Austin 

Sterling Electronics, (512) 836-1341 

Dallas 

Hall-Mark Electronics, (214) 231-5101 
Hamilton/Avnet Electronics, (214) 661-8661 
Schweber Electronics, (214) 661-5010 
Sterling Electronics, (214) 357-9131 

El Paso 

Midland Specialty Co., (915) 533-9555 

Houston 

Hall-Mark Electronics, (713) 781-6100 
Hamilton/Avnet Electronics, (713) 526-4661 
Sterling Electronics, (713) 627-9800 
UT Salt Uka City 

Hamilton/Avnet Electronics, (801 ) 262-8451 
WA Bollsvus 

Hamilton/Avnet Electronics, (206) 746-8750 

Seattle 

Almac/Stroum Electronics, (206) 763-2300 
Liberty Electronics Corp., (206) 763-8200 
Can , Calgary, Alberta 

Varah's, (403) 276-8818 
London, Ontario 

CM Peterson Co., Ltd., (519) 434-3204 

Mississauga, Ontario 

Hamilton/Avnet Electronics, (416) 677-7432 

Ottawa, Ontario 

Hamilton/Avnet Electronics, (613) 226-1700 
Zentronics, Ltd., (613) 238-6411 
St. LaqrenL P-Q. 

Hamilton/Avnet Electronics, (514) 331-6443 
Toronto, Ontario 
Zentronics, Ltd., (416) 789-51 1 1 
Mount Royal, P.Q. 

Zentronics, Ltd., (514) 735-5361 
Vancouver, B.C. 

Varah’s (604) 873-3211 
Winnipeg, Manitoba 
Varah’s (204) 633-6190 
inti Argentina, Buenos Aires 

Jorge F. Figueras, Semiconductoress H 
Inti Australia 

Adelaide, S.A. 

Woollard & Carbbe Pty., Ltd. 


Blackburn 

CEMA 

Kilkenny, S.A. 

Adelaide Agent 
Newcastle West, N.S.W. 

Digitrpnic 
Perth, W.A. 

Athol M. Hill Pty. Ltd. 

St. Leonards, N.S.W. 

CEMA 

Total Electronics 

Tarings, OLD 

Electronics Components QLD 
Victoria 

Melbourne Head Office 
Watson, ACT 
Custom Scientific 
Wollongong, N.S.W. 

Macelec 
Wembley, W.A. 

Reserve Electronics 
inti Austria, Wien 
Elbatex GmbH 
inti Belgium, Brussels 
Diode Belgium 
inti Chile, Santiago 
Raylex LTD 

inti Colombia, Bogota 

Raylex de Colombia Ltda. 
inti Denmark, Havdrup 
GDS-Henckei Aps 
inti Finland, Helsinki 
Field Oy 
Inti France 
Lorient 

Armor Electronic Equipment 

Mareeilie 

Comptoir Radio Technique 

Nancy 

Ets. Deloche Bergeret & Cie 

Paris 

S.C.A.I.B. 

St. Andre-les-Litile 

Ste E. Gros & Cie. S.A. 

Toulouse 

Centre Electronique de Toulouse 
Ste. Commerciale Toutelectrique 

Inti Germany 
Berlin 

Danohl & Company GmbH 

Bremen 

Mutron Muller & Co., K.G. 

Dortmund 

Rheinisch Telefor Gesellschaft (RTG) 

Frankfurt/Main 

Willi Jung K.G. 

Munich 

EBV Elektronik Vertriebs GmbH 

Sasco, Bertrib von Elektronischen Banclemnten 

GmbH 

Schwieberdingen 

Elkos 

Stuttgard 

EBV 

Technoprojekt 

Inti Greece 
Athens 

Electronics Engineering Co. 

G.M. Ballis & Co. 

Thessaloniki 

Macedonian Electronics Ltd. 

Inti Holland, Utrecht 

N.V. Diode 

Inti India, Mehidipatnam (Hyderabad) 

International Trade Agencies 
Inti Indonesia, Kota 

Payman Trading Co., Ltd. ‘ 

Inti Iran, Tehran 
Telecom Ltd. 

Inti Italy 
Milano 

Celdis Italiana S.p.A. 

Roma 

Celdis Italiana S.p.A. 

Torino 

Celdis Italiana S.p.A. 

Inti Japan, Tokyo 

Rikei Corporation 
Inti Korea, Seoul 
KEMCO 

inti Malaysia, Kuala Lumpur 
Vanguard Co. 
inti Mexico 

Guadaiajara 

Semi. Motorola de Mexico S.A. 

Mexico, D.F. 

Mexicaca de Electronica Industrial, S.A. 


inti New Zealand, Auckland , 

7-9 Kirk Street ^ 

inti Norway, Oslo 

Ola Tandberg Elektro A/S 
inti Pakistan, Karachi 

The Modern Trading Company 
Inti Philippines, Makati, Rizal 
Concepcion industries, Inc. 
inti Portugal, Lisbon 

Equipamentos de Laboratorie Ltda. 

Inti Singapore - 

General Electronics & PTE 
inti Spain, Madrid 

, Hispano Electronics S.A. 

Inti Sweden, Enskede 
Interelok AB 

inti Switzerland, Zurich 
Omni Ray AG 
inti Taiwan, Taipei 

Summit Trading Company 
Inti Thailand, Bangkok 

G. Simon Radio Co,, Ltd. 

Intr Turkey 

Ankara ^ 

Altay Kollektif-Sireti 

Istanbul 

ERA, Elektronik Sanayii 
Radel Adi Komandit Sirketi 

inti United Kingdom 

Aiperton, Middlesex, England 
Semicomps Ltd. 

Berks, England 

Celdis Ltd. 

Chadderton Oldham, Lancashire, England 
A.M. Lock & Co., Ltd. 

Glasgow, Scotland 

Elecomatic 

Sevenoaks, Kent, England 
Jermyn Industries 
Siugh, Bucks, England 

G.D.S.. Ltd. 

inti Uruguay, Montevideo 

Boris Garfunkel 
Eneka Uruguay S.A. 

Inti Venezuela, Caracas 

J. Kiesow Representaciones 
Inti Yugoslavia, Deograd 
Klektrotehna Industries 


National Cash Register 


National Cash Register Company 
Microelectronics Division 


8181 Byers Road 

Miamisburg, Ohio 45342 
(513) 866-7471 

Telex: 28-8010 

\ 

Ail information: 

Marketing Department 



National Semiconductor 


National Semiconductor 
2900 Semiconductor Drive 
Santa Clara,^ California 95051 
(408) 732-50b0 
TWX: (91 Q) 339-9240 
Specific Product Inforhiation: 


Digital Dept. Head ext 5715 

Bipolar logic ext5832 

CMOS Logic , ext 5720 

Interface ext 5873 

Discrete Devices ext5710 

Hybrid Devices ^ ext 5854 

Linear 1C Dept. Head ext5719 

Advanced Linear..... ext 5884 

Consumer r.... ext 5851 

Standard Linear ! ext5856 

Memory Systems (OEM) ext5845 

Microprocessor Dept. Head.. ext5956 

All Microprocessor Products ext5543 

Low Cost Microprocessors ...., ext5175 

Standard & High Performance ext5175 

Training i ext6453 

Modules ext5831 

MOS LSI Dept. Head ext58e4 

Calculator Chips ext 5883 

Clocks and Timing ext 5844 

Custom Circuits ext 5844 

LSI Communication Circuits ext 5834 

Watch Circuits ext 5864 

MOS Memory Components Dept. Head ext 5723 
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National Semiconductor (cont) 


Rams ext ssai 

ROMS... i ; ext 5891 

Transducers ext 5393 

Application Engineering: 

Digital " ext 6517 

Discrete ext 5566 

Hybrid ext 6264 

Linear 

Advanced. ext5614 

Consumer ext 5608 

Standard ext 5609 

Microprocessors ext 5121 

MOS/LSI ext 6303 

MOS Memory ext 5495 

Transducer , ext 5394 

Literature: 

Carol Garcia, Marketing Services ext 5142 

Price and Delivery: 


See listing of sales offices and representatives 

Place an order: 

See listing of sales offices and representatives 


Follow-up an order: 

Customer Service 

Distributor Sales ext 6610 

OEM Sales ext 6620 

Ail other information: 

Chuck Signor, Public Relations ext 5140 


Sales Offices & Representatives 


AL Huntsville 

Interep Assoc., (205) 881-3677 
National Semiconductor, Dixie Regional Office, 
(205) 881-0622 
AZ Scottsdale 

Fred Board Assoc., (602) 994-9388 
National Semiconductor, Rocky Mountain Reg- 
ional Office, (602) 945-8473 
pA San Diego 

National Semiconductor District Sales Office, 
(714)565-8411 

S.R. Electronics, (714) 565-8411 

Santa Clara 

National Semiconductor, North-West Regional Of- 
fice, (408) 247-6397 

Sherman Oaks 

National Semiconductor, Los Angeles Regional 
Office, (213) 783-8272 

Sunnyvale 

QuadRep, Inc., (408) 733-7300 
Histin 

National Semiconductor, Southern Calif. Regional 
Office, (714)832-8113 
CO Denver 

Electrodyne, (303) 757-7679 
CT Westport 

NRG Limited, (203) 226-7527 
FL Ft. Lauderdale 

National Semiconductor, Regional Office, (305) 
772-6970 

GiA Atlanta 

Interep Assoc., (404) 394-7756 
lA Cedar Rapids 

Gassner & Clark Co., (31 9) 393-5763 
IL Mt. Prospect 

Delta Technical Sales, (312) 437-9412 
National Semiconductor, West-Central Regional 
Office, (31 2) 394-8040 
IN Fort Wayne 

Advanced Qomponent Sales, (219) 484-0722 

Indianapolis 

Advanced Component Sales, (317) 545-6441 
National Semiconductor, North-Central Regional 
Office, (317) 255-5822 
MA Lexington 

A/D Systems Sales, (61 7) 861 -6370 
National Semiconductor, North-East Regional Of- 
fice, (617) 861-6090 
MD Glen Bumie 

National Semiconductor, Capital Regional Office 

(301) 760-52220 

Trimark, Inc., (301) 768-2800 

Mi Farmington Hills 

National Semiconductor, District Sales Office, 
(313) 477-0400 

Grand Rapids / 

Representative of Electronic Products, (616) 
942-1320 

Southfield 

Representaiive of Electronic Products, (313)559- 
1080 


MN Minneapolis 

National Semiconductor, Regional Office, (612) 
888-3060 

Stan Clothier Co., (612) 888-4666 

MO Hazelwood 

Cen Tech, (314) 731-4220 - 

Raytown 

Cen Tech, (816) 358-8100 

NC Marion 

Engineering Devices Corp., (704) 738-4716 

NJ Cranford 

National Semiconductor, Area Sales Office, (201) 
272-3344 

Englewood Cliffs ' 

National Semiconductor, District Sales Office, 
(201)461-5959 . 

Fort Lee 

New Jersey NECCO, (201) 461-2789 
NM Albuquerque 

A.Q. Electronics, (505) 883:1003 
NY Metropolitan Area 

LEJ Component Sales, (516) 694-9090 
National Semiconductor, Mid-Atlantic Regional Of- 
fice, (516) 921-2589 
Poughkeepsie 

National Semiconductor, Regional Office, (914) 
462-2380 

Rochester 

Electra Sales Corp., (716) 436-4030, 436-4037 

Syracuse 

Electra Sales Corp., (31 5) 455-5783 
National Semiconductor, CAN-AM Regional Of- 
fice, (315) 455-5858 
OH Beachwood 

Micro-Tech, (216)464-7043 ' 

Dayton 

Micro-Tech, (513) 294-6441 

Highland Heights 

National Semiconductor, East Central Regional 
Office, (216)461-0191 
OR Beaverton 

Vantage Corp., (503) 646-3466 

PA Ft. Washington 

National Semiconductor, Liberty Regional Office, 
(215) 628-8877 

Huntington Valley 

Omega Electronic Sales, (215) 947-4135 

TX Dallas 

National Semiconductor, South-Central Regional 
Office, (214) 690-4552 

El Paso 

A.Q. Electronics, (915) 545-2363 
Garland 

Carter Assoc. , (2 1 4) 276-71 51 

Houston 

Carter Assoc., (713) 621 -6930 
UT Salt Lake City 

Electrodyne, (801 ) 277-8392 

WA Bellevue 

National Semiconductor, District Sales Office, 
(206)454-4600 

Vantage Corp., (206)455-3640 > 

Can Downview, Ontario 

National Semiconductor, District Sales Office, 

(416)661-8022 

Mississauga, Ontario 

Canadian Microsales, (416) 677-6633 

Western Provinces 

see Washington 

inti Argentina, Buenos Aires 

Thiko Automacion S.R.L., Tel: 40-4122 
inti Australia, Bayswater Victoria 

NS Electronics Pty., Ltd., Tel: 03-729-633 
Inti Austria, Wien 

W Moor GmbH, Tel: 0222/638294/63598 1 
inti Belgium, Bruxelles 

J.P. Lemaire, Tel: 478 4847 

National Semiconductor, Belgium, Tel: 02-478 

3400 

inti Brazil, Sao Paulo 

Alfatronic, Tel: 282-0915 
Cosele Ltda., Tel: 257-3535 
Labo Industrial 

NS Electronics Do Brasil, Telex: 1121008 CABINE 

SAO PAULO 

Repil 

Inti Chile, Santiago 

Rodolfo Baffico G., Tel: 481 426 
inti Colombia, Bogota 

Hernando Herrera, Metal Mecanica y Electron ica, 
Tel: 478 112 

Inti Denmark, Copenhagen 

National Semiconductor, Denmark, Tel: (1) 153 
110 

Inti Finland, Helsinki 

Hllvonen Technical Products Oy, Tel: (90) 440 082 


Inti France, Fontenay aux Roses / 

National Semiconductor, France, Tel; 660 81 40 

Inti Germany 

Bad Homburg 

National Semiconductor GmbH, Tel; 06172/2301 1 

Fuerstenfeidbruck 

National Semiconductor GmbH, Tel; 08141/1371 

Hamburg 

National Semiconductor GmbH, Tel; 040/868457 
Leinfeiden-Stuttgart ^ 

National Semiconductor GmbHVTel; 0711/751057 

Munchen 

National Semiconductor GmbH, Tel; 089/915027 
inti Hong Kong, Kowloon 

NS Electronics (Hong Kong) L,td. , Tel ; 3-41 1241-8 
Inti India, Bombay 

Sujata Sales & Exports Ltd., Telex: 0113855 
inti Indonesia, Bandung 

PT NS Electronics Bandung, Tel: 56051 
Inti Israel, Tel Aviv 

Electronic Microsystems Ltd., Tel: (03) 41 2 403 

Inti Italy 
Milano 

Inter-Rep SRL, Tel: (02) 688 1 783 

National Semiconductor SRL, Tel: (02) 469 28 64/ 

469 23 41 

Rome 

Inter-Rep SRL, Tel: (06) 812 48 94 

Torino 

Inter-Rep SRL, Tel: 11-505 094 

Inti Japan 
Osaka 

ALPHA Electronics Corp., Tel: 06-955-3381 
Hoei Denki Co., Tel: 06-392-3571 

Sapporo 

Daisho Denki K.K., Tel: 011-741-0033 

Tokyo 

Electro Marketing Corp., Tel: 03-863-6001 

K.K. International ' Semiconductor, Tel: 03-264- 

3301 

Mark Rand Denshi Kohgyoh, Tel: 03-339-3134 
NS International Inc., Japan, Tel: 03-355-3711 
Nihon Unicon K.K., Tel: 03-388-1912 
Takachiho Koheki K.K., Tel: 03-263-321 1 
Inti Latin America, Miami, Florida 

National Semiconductor, Latin America Regional 
Office, (305) 446-5881 
Inti Malaysia, Penang 

Micro Machining SDN BHD, Tel: 897-284, 897-207 
Intt Mexico, Mexico D.F. 

Mexicana de Electronica, Tel: 575-78-68, 575- 
79-24 

Provedora Electronica, Tel: 905-585-5333 
inti Netherlands, Rijswijk 

Rodelco B.V. Electronics, Tel: 070-995 750 
inti New Zealand, Auckland 

NS Electronics Pty. Ltd., Tel: 469-450 
Inti Norway, Oslo 

Kjell M. Foyn, Tel: (02) 247 779 
Inti ! Peru, Lima 

Ingenieria do Comm S.A., Tel: 22-4682 

Inti Spain, Madrid 

Belport Electronica, Tel; 26 28837/8 . 

inti South Africa 
Cape Town 

Electrolink (Pty) Ltd., Tel: 45-7656 

Johannesburg 
Electrolink (Pty) Ltd. 

Inti Sweden, Skarholmen 

National Semiconductor, Sweden, Tel: (8) 97p 835 
Inti Switzerland, Sissach 

E. Fenner, Tel: 061-982 202 
Inti Taiwan, Taipei 
Ming Ta Co, Ltd. 

NS Electronics (HK) Ltd., 3917 324-6 
Tai I Trading Co. Ltd. 

Inti Thailand, Bangkok 

Dynamic Supply Engineering R.O.P., Tel: 914434 
928532 

NS Electronics Limited, Tel; 934797-8, 930116-8 
Inti United Kingdom, Bedford 

National Semiconductor, (UK) Ltd., Tel: 0234- 
211262 

inti Venezuela, Caracas 

MCM Electronica SRL, Tel: 343 472 
Inti Yugoslavia, Trieste (Itaiy) 

Eltrade S.P.A., Tel; (040) 732 696/7 


Distributors 


AL Huntsville 

Hall-Mark Electronics, (205) 837-8700 
Hamilton/Avnet Electronics, (205) 533-1170 
AR Little Rock 

Carlton Bates, (501) 562-9100 
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National Semiconductor (cont) 

AZ Phoenix 

Hamilton/Avnet Electronics, (602) 275-7851 
Liberty Electronics, (602) 257-1272 
CA Costa Mesa 

Avnet Electronics, (213) 558-2355 

Culver City 

Hamilton Electro Sales, (714) 522-8200 

El Segundo 

Liberty Electronics, (714) 638-7601 

Mountain View 

Elmar Electronics, (41 5) 961 -3611 
Hamilton/Avnet Electronics, (415) 961-7000 

San Diego 

Hamilton/Avnet Electronics, (714) 279-2421 
Liberty Electronics/San Diego, (714) 565-9171 

Sunnyvale 

Bell Industries, (408) 734-8570 
CO Commerce City 

Elmar Elecfrohics/Denver, (303) 287-9611 

Denver 

Hamilton/Avnet Electronics, (303) 534-1212 

Wheatridge 

Century Electronics, (303) 424-1985 

CT Danbury 

/ Schweber Electronics, (203) 792-3500 

Georgetown 

Hamilton/Avnet Electronics, (203) 762-0361 

Hamden 

Wilshire Electronics/Connecticut, (203) 281-11 66 

Norwalk 

Harvey Electronics, (203) 853-1515 
FL Ft. Lauderdale * 

Hall-Mark Electronics Corp., (305) 971-9280 
Hamilton/Avnet Electronics, (305) 971-2900 

Hollywood 

Schweber Electronics, (305) 927-051 1 

Orlando 

Hall-Mark Electronics Corp., (305) 855-4020 
Hammond Electronics, (305) 849-6060 

GA Norcross 

Hamilton/Avnet Electronics, (404) 448-0800 
lA Cedar Rapids 

Advent Electronics, (319) 363-0221 
IL Elk Grove Village 

Hall-Mark Electronics Corp., (312) 437-8800 
Schweber Electronics, (312) 593-2740 
Rosemont 

Advent Electronics, (312) 298-4210 

Schiller Park 

Hamilton/Avnet Electronics, (312) 678-6310 
IN Indianapolis 

Advent Indiana, (31 7( 297-4910 
Pioneer Indiana Electronics, (317) 849-7300 

KS Lenexa 

Hall-Mark Electronics Corp., (913) 888-4747 
Hamilton/Avnet Electronics, (913) 888-8900 
KY Louisville 

P.l. Burks Co., (502) 589-3960 
MA Burlington 

Lionex fnc., (617) 272-9400 
Wilshire Electronics, (6 1 7) 272-8200 
Waltham 

Schweber Electronics, (617) 890-8484 

Woburn 

Hamilton/Avnet Electronics, (617) 933-8000 
MD Gaithersburg 

Pioneer Washington Electronics, (301 ) 948-07 1 0 

Hanover 

Hamilton/Avnet Electronics, (301) 796-5000 

Rockville 

Schweber Electronics, (301) 881-2970 
Ml Farmington 

Advent Electronics, (313) 477-1650 

Kentwood 

R-M Electronic Company, (616) 531-9300 « 

Livonia 

Hamilton/Avnet Electronics, (313) 522-4700 
Pioneer/Michigan, (313) 525-1800 

MN Edina 

Hamilton/Avnet Electronics, (612) 941-3801 

Minneapolis 

Hall-Mark Electronics Corp., (612) 884-9056 

MO Earth City 

Hall-Mark Electronics Corp., (314) 291-5350 

Hazelwood 

Hamilton/Avnet Electronics, (314) 731-1144 

NC Greensboro 

Hammond Electronics of Carolina, (919) 275-6391 

Raleigh 

Hall-Mark Electronics Corp., (919) 832-4465 

NJ Cedar Grove 

Hamilton/Avnet Electronics, (201 ) 239-0800 

Fairfield \ 

Harvey Electronics, (201) 227-126^ 


Mount Laurel 

Hamilton/Avnet Electronics, (609) 234-21 33 

Albuquerque 

Century Electronics, (505) 292-2700 
Hamilton/Avnet Electronics, (505) 765r1500 

Binghamton 

Harvey Electronics, (607) 748-821 1 

Buffalo 

Summit Distributors, (716) 884-3450 

East Syracuse 

Hamilton/Avnet Electronics, (315) 437-2642 

Hauppauge, L.l. 

Semiconductor Concepts, (516) 273-1234 

Rochester 

Hamilton/Avnet Electronics, (716) 442-7820 
Summit Electronics of Rochester, (716) 334-81 10 

Westbury, L.I. 

Hamilton/Avnet Electronics, (516) 333-5800 
Schweber Electronics, (516) 334-7474 

OH Cleveland 

Hamilton/Avnet Electronics, (216) 461-1400 
Pioneer Standard, (21 6) 587-3600 

Dayton 

Hamilton/Avnet Electronics, (513) 433-0610 
Pioneer Standard, (513) 236-9900 
ok Oklahoma City 

Radio. Inc., (405)' 235-1551 
Tulka 

Hall-Mark Electronics Corp., (918) 835-8458 
Radio Inc., Industrial Electronics, (918)587-9124 

OR Portland 

Almac/Stroum Electronics, (503) 292-3534 

PA Erie 

Mace Electronics, (814) 838-3511 

Horsham 

Schweber Electronics, (21 5) 441-0600 
Huntington Vbiley 

Hall-Mark Electronics Corp., (21 5) 355-7300 

Pittsburgh 

Cameradio Electronics, (412) 288-2600 
Pioneer/Pittsburgh, (412) 782-2300 

SC Greenville 

Hammond Electronics of Carolina, (803) 233-4121 

TX Austin 

Hall-Mark Electronics Corp., (512) 837-2814 

Dallas 

Hall-Mark Electronics Corp., (214) 231-6111 
Hamilton/Avnet Electronics, (214) 661 -8661 
Sterling Electronics. (214) 357-9131 

El Paso 

Hall-Mark Electronics Corp. , (915) 545-7163 

Houston 

Hall-Mark Electronics Corp., (713) 781-6100 
Hamiltdn/Avnet Electronics, (713) 526-4661 
Sterling Electronics, (713) 623-6600 
UT Salt Lake City 

Century Electronics, (801) 478-8551 
Hamilton/Avnet Electronics, (801) 262-8451 
WA Bellevue 

Hamilton/Avnet Electronics, (206) 746-8750 

Seattle 

Almac/Stroum Electronics, (206) 763-2300 
Liberty Electronics Northwest, (206) 763-8200 

Wl Milwaukee 

Taylor Electric Company, (414) 241-4321 
Can Calgary, Alberta 

L.A. Varah, Ltd., (403) 276-8818 
Dorvai, Quebec 

Serhad Electronics, Ltd., (514) 636-4614 

Downsview, Ontario 

Semad Electronics, Ltd. , (41 6) 635-9880 

Edmonton, Alberta 

Bowtek Electric Co., Ltd., (403) 426-1072 

Mississauga, Ontario 

Hamilton/Avnet Electronics. Ltd., (416) 677-7432 

Montreal, Quebec 

Prelco Electronics, Ltd., (514) 389-8051 

Ottawa, Ontario 

Hamilton/Avnet Electronics, (613) 724-3071 

St. Laurent, Quebec 

Hamilton/Avnet Electronics, Ltd., (514) 331-6443 

Vancouver, B.C. 

Bowtek Electric Co., Ltd., (604) 736-1141 

L.A. Varah, Ltd., (604) 873-3211 

Willowdale, Ontario 

Electro Sonic, Inc., (416) 494-1666 

Winnipeg, Manitoba 

Bowtek Electric Co.. Ltd., (204) 786-7521 

L.A. Varah. Ltd., (204) 889-9607 


NEC Microcomputer 


NEC Microcomputers 
5 Militia Drive 


Lexington, Massachusetts, 02173 

(617)862-6410 

Telex: 92-3434 


Sales Offices & Representatives 


AZ Scottsdale 

Summit Sales. (602) 994-4587 

CA San Diego 

Electronic Component Marketing, (714) 295-6122 

Sunnyvale 

Trident Associates, (408) 734-5900 

Woodland Hills 

Electronic Com^onerit Marketing, (213) 340-1745 

Yorba Linda 

Electronic Component Marketing, (714) 524-9899 

CO Denver 

Mike Duffy Associates, (303) 934-7392 V 

FL Clearwater 

Perrott Associates, (813) 585^3327 

Fort Lauderdale 

Perrott Associates, (305) 792-221 1 

Orlando 

Perrott Associates, (305) 275-1132 
MA Burlington 

Contact Sales, (617) 273-1520 
MD Lutherville 

C & D Sales (301) 296-4306 
Mi Lathrup Village 

R. C. Nordstrom & Co., (313) 559-7373 
Benton Harbor 

R. C. Nordstrom & Co., (616) 429-8560 
MN Minneapolis 

Electronic Innovators, (612) 884-7471 
MO Grandview 

K-MAR Engineering, (816) 763-5385 
Saint Louis 

K-MAR Engineering, (314) 567-1829^ 

NC Raleigh 

Wolffs Sales Service Co., (919) 781-0164 
NM Albuquerque — 

Tri-Tronix, (505) 265-8409 
NY Great Neck 

\ Trionic Associates, (516) 466-2300 
OH Columbus 

McFadden Sales, Inc. (614) 221-3363 

PA Hershey 

C. A. Newson & Assoc., (717) 233-8576, (301) 
825-0001 

Philadelphia 

’ C. H. Newson & Assoc., (215) 248-3377 

TX Dallas 

Merino Sales Co., (214) 233-6002 / 

WA Bellevue 

Tri-Tronix N.E., (206) 454-0940 
Can ' Mississauga, Ontario 

R.F.Q. Ltd., (416) 626-1445 
Dollard Des Ormeaux, Que 
R.E Q. Ltd., (514) 626 8324 


Distributors 


AZ Phoenix 

Micro Electronic Distributors, (602) 997-5931 
Sterling Electronics, (602) 258-4531 

CA Los Angeles 

Semiconductor Specialists Inc., (213) 641^3323 
Sterling Electronics (213) 767-5030 

Newport Beach 

Diplomat Electronics Corp., (714) 545-9415 
Semicomp Corp., (714) 833-3070 
San Diego - 

Intermark Electronics, (714) 279-5200, (714) 
543-9005 

Sterling Electronics (714) 565-2441 

Santa Ana 

Intermark Electronics, (714) 540-1322, (213) 

436-5275 

Sunnyvale 

Diplomat/Westland, (408) 734- 1 900 
G. S. Marshall, (408) 732-1100 
Intermark Electronics, (408) 738-1 111 
CO Wheatridge 

Century Electronics, (303) 424-1985 
CT Norwalk 

Harvey Electronics, (203) 853-1515 
FL Clearwater 

Diplomat/Southland, (813) 443-4514 
IL Chicago 

Semiconductor Specialists Inc., (312) 279-1000 
Elk Grove Village 
DiplomavLakeland, (312) 595- i 000 
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NEC Microcomputer (cont) 


IN Indianapolis 

Semiconductor Specialists, (317) 243-8271 
LA New Orleans 

Sterling Electronics, (504) 926-9407 
MA Burlington 

Lionex Corp., (617) 272-9400 
Semiconductor Specialists, (617) 272-1610 
Chicopee Falls 

Diplomat/I.P.C. of Mass., (41 3) 592-9441 s 
Framingham ^ 

Future Electronics Corp. (617) 879-0860 

Lexington 

Harvey Electronics, (617) 861-9200 

Watertown 

Sterling Electronics, (617) 926-9720 / 

MD Columbia 

Technico, Inc., (301) 461-2200. 

Mi Farmington 

Diplomat/Northland, (313) 477-3200 
Semiconductor Specialists, (313) 478-2700 
Kentwood 

R-M Electronic Co., (616) 531-9300 

MN Minneapolis 

Diplomat/Electro-Com Corp., (612)788-8601 
Semiconductor Specialists, (612) 854-8841 

MO Hazelwood 

Semiconductor Specialists, (314) 731-2400 

Kansas City 

Semiconductor Specialists, (816) 452-3900 

Saint Louis 

Diplomat/Saint Louis, (314) 645-8550 
NC Raleigh 

Resco/Raleigh, (919) 2077 

NJ Fairfield 

Harvey Electronics, (201)227-1262 , 

Little Falls 

Diplomat/IPC Corp., (800) 631-2858, (201) 785- 
1830 

Mount Laurel 

Diplomat/IPC Corp., (609) 234-8080 
NM Albuquerque 

Century Electronics, (505) 292-2700 
Sterling Electronics, (505) 345-6601 

NY Woodbury 

Diplomat Electronics Corp., (516) 921-9373 
Harvey Electronics, (516) 921-8700 

OH Dayton 

Diplomat/Northland, Inc., (800) 762-2407, (513) 
228-1080 

Semiconductor Specialists, (513) 278-9455 

PA Pittsburgh 

Semiconductor Specialists, (412) 781-8120 

TX Dallas 

Semiconductor Specialists, (214) 358-5211 
Sterling Electronics, (214) 357-9131 

Houstop 

Sterling Electronics, (713) 623-6600 
UT Salt Lake City 

Century Electronics, (801) 487-8551 
Diplomat/Alta-Land^ (801) 486-7227 

WA Seattle 

Intermark Electronics, (206) 767-3160 
Sterling Electronics, (206) 762-9100 

Wl Milwaukee 

Semiconductor Specialists, (414) 257-1330 
Can. Malton, Ontario 

Semiconductor Specialists^ (416) 678-1444 


Nippon Electric Co. 


NEC America 
Nippon Electric Ltd. 

277 Park Avenue 
New York, New York 10017 
(212) 758-1666 
TWX; (710) 581-:^76 


Nitron 


Nitron 

A Division of McDonnell Douglas Corporation 

10420 Bubb Road 

Cupertino, California 95014 

(408) 255-7550 

TWX: (910) 338-0222 


Sales Offices & Representatives 


AL Huntsville 

Technology Marketing Assoc., (205) 883-7893 
CA Glendale 

Orion Sales, (213) 240-3151 

Palo Alto 

R.W. Thompson Assoc., (415) 494-7516 

Tustin 

Orion Sales, (714) 832-9687 
CT Guilford 

R.H. Sturdy Co,. (203) 453-5424 

FL Orlando 

Technology Marketing Assoc., (305) 857-3760 

Pompano Beach 

Technology Marketing Assoc, (305) 942-0774 

IL Chicago 

Carlson Electronic Sales Co., (312) 774-9022 

IN Indianapolis 

Carlson Electronic Sales Co., (317) 253-5610 
MA Wellesley Hills 

R.H. Sturdy Co., (617) 235-2330 
MD Glen Burnie 

New Era Sales, (301 ) 768-6666 
Ml Warren 

DEM Electronic Sales, (313) 575-9444 
MN • Minneapolis 

S & R Component Sales, (612) 544-3022 
NC Raleigh 

Bob Dean, (919) 851-2065 
NY Ithaca 

Bob Dean, (607) 272-21 87 
Jericho 

Electro Rep. (51 6) 938-0540 
OK Chagrin Falls 

Midwest Marketing Assoc., (216) 247-6655 

Dayton 

Midwest Marketing Assoc., (513) 433-2511 

OR Portland 

C.K. Shanks & Assoc.^ (503) 292-5656 
PA Birchrunville 

Jadelectronic Assoc., (215) 647-5151 

TX Addison 

Robert R. Thomas Corppany, (214) 233-8235 

WA Seattle 

C.K. Shahks & Assoc., (206) 632-42^0 

Wi Milwaukee 

Carlson Electronic Sales Co., (414) 476-2790 
UT Salt Lake City 

Omega, Ltd., (801)278-6920 
Can Dollard des Ormeaux, Quebec 

Munro Electronic Components, Ltd., (514) 626- 
6723 

Mississauga, Ontario 

. Munro Electronic Components, Ltd., (416) 676- 
1042 

Inti Denmark, Lyngby 

Knud Kamuk A/S, Tel: 02-88 38 33 
inti France, Sevres 

Tekelec Airtronic, Tel: 626 02 35 
Inti Itiay, Milano 

Silverstar, Ltd., Tel: 4996 
Inti Japan, Tokyo 

Kyokuto Boeki Kalsha, Ltd.. Telex: 781-02222044 
inti Netherlands, Breda 

Klaasing Electronics B.V., Tel: 01600-22555 
inti Sweden, Upplands-Vasby 

Johan Lagercrantz KB, Tel: 0760/86120 
Inti Switzerland, Mutscheilen 
W. Stolz AG, Tel: 057 5 46 55 
Inti United Kingdom, Oxfordshire 

Peter Gray Electronics, Ltd., Tel: Henley 6543 
Inti West Germany 
Hamburg 

Infratron Ing., Tel: 040-81 75 78 

Munchen 

Infratron Ing., Tel: 089-52 41 81 


Nortec Electronics 


Nortec Electronics Corporation 
3697 Tahoe Way 
Santa Clara, California 95051 
(408) 732-2204 
Telex: 348359 

Specific product information: 


Joel Scheinberg ext 10 

Paul Daudet 

Application engineering: 

Candi Harrell ext 10 

Paul Daudet 
Price and delivery: 

Joel Scheinberg ext 10 

Paul Daudet 


Place an order: 

Joel Scheinberg ext 10 

Paul Daudet 

Follow-up an order: 

Joel Scheinberg ext 10 

Paul Daudet 

Ail other information: 

Joel Scheinberg ext 10 


Socles Offices & Representatives 


CA Santa Clara 

Nortec Electronics Corp., (408) 732-2204 
NJ Ft. Lee 

Tech Sales, (201) 994-3642 


Nucleonic Products Co. 


Nucleonic Products Co. 

6660 Variel Avenue 
Canoga Park, California 91303 
(213)887-1010 
TWX: (910) 494-1954 


Sales Offices & Representatives 


AZ Phoenix 

Chaparral-Dorton, (602) 263-0414 
CA Los Angeles 

Darco, (213) 398-6239 
Redwood City 
Logan Sales, (415) 367-6726 
San Diego 

Earle Assoc., (714) 278-5441 

CO Denver 

Eggeman Assoc., (303) 423-3707 
CT Fairfield 

Hingston-Walsh, (914) 834-4423 

FL Miami 

Component Engr. Sales Co., (305) 922-5230 
lA Cedar Rapids 

j.R. Sales. (319) 377-8211 
IL Chicago 

R.H. Dutton & Assoc., (31 2) 297-3365 
Franklin Park 
Dekotech, (312) 455-5100 
IN Indianapolis 

F.J. Campisano, (317) 247-8623 
KS Kansas City 

CenTech Sales, (816) 358-8100 
MA Waltham 

Orion, (617) 890-3777 
MD Baltimore 

Component Sales, (301) 484-3647 
Ml Farmington 

Davis & Martensen, (313) 474-8300 
MN Minneapolis 

Quantum Sales, (612) 831-8583 
MO St. Louis 

CenTech Sales, (314) 731-4220 
NC Raleigh 

Component Sales, (919) 782-8433 
NY De Ruyter 

R.P. Kennedy Co., (315) 662-3996 

Red Hook 

R.P. Kennedy Co., (914) 876-2700 

New York City 

Kahgan Sales, (516) 538-2300 

Rochester 

R.P. Kennedy Co., (716) 271-6322 
OH Ciricinnati 

F.J. Campisano, (513) 662-1616 

Cleveland 

F.J. Campisano, (216) 468-1515 
OK Oklahoma City 

Ammon & Rizos, (405) 373-2748 
PA Willow Grove 

Harry Nash Assoc. , (21 5) 657-22 1 3 
TX Dallas 

Ammon & Rizos, (214) 233-5591 

Houston 

Mimon & Rizos, (713) 781-6240 

WA Seattle 

Northwest Mkt. Assoc., (206) 455-5846 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Panasonic 


Panasonic ' 

Matsushita Electric Corporation 
Industrial Division 
1 PanasonicWay 
Secaucus, New Jersey 07094 
(201)348-7275 

Specific product information: 

iC’s and Solid State Products Product Manager, Terry 
Kobayashi 

Application engineering: 

Chicago. Arthur Suyama ext (312) 456-3105 

New Jersey,, Teriy Kobayashi ext (201 ) 348-7275 

Price and delivery: 

See Local Representatives 
Place an order: 

See Local Representatives 
Foiiow-up an order: 

See Local Representatives 


Sales Offices & Representatives 


At Huntsville 

Rep.. Inc., (2p5) 881-9270 

AZ Phoenix 

Arrowhead Sales Corp., (602) 277-7148 
CA Newport Beach 

West. Inc., (714) 540-9040 

San Jose 

Allgood North, (408) 288-6731 

CO Arvada 

Arrowhead Sales Corp., (303) 423-5556 
FL Casselberry 

EIR, Inc., (305) 830-9600 
GA TUcker 

Rep, Inc., (404) 938-4358 
lA Des Moines 

Beams, (515)255-1148 
It Chicago 

Brock & Cushman, (312) 622-41 10 
KS Shawnee Mission 

B.E.A.M.S.. Inc., (913) 631-0300 
MA Allston 

Vector Sales, (617) 787-2790 
MD Eliott City 

Tom Davis Marketers, (301 ) 461 -2209 
Ml Detroit 

Nicon Assoc , (313) 341-7688 
MN Minneapolis 

Jos-Co/Melius, (612) 854-4270 
MO St. Louis 

B.E.A.M.S., inc., (314) 569-1060 
NC Winston Salem 

Murcota Corp., (919) 722-9445 
NJ Plainfield 

MEG Electronic Sales, (201) 757-4332, (212) 
233-9059 

NY Ontario Center 

Kehoe Component Sales (31 5) 524-2491 

OH Columbus 

Tom Mulligan & Assoc., (614) 457-2242 

OR Portland 

Electronic Sources, (503) 292-0634 
PA King of Prussia 

Monteiro Assoc., Inc., (215) 265-0634 
TX Addison 

Dunbar Assoc. .(214) 239-71 51 
VA Fairfax 

Tom Davis Marketers, (703)591-7390 
WA Believue ^ 

Electronic Sources, (206) 453-0800 
Can Dollard Des Ormeaux, Quebec 
R.F.Q., Ltd.. (514) 626-8324 
Mississauga, Ontario 
R.F.Q., Ltd.. (416) 626-1445 


Distributors 


AZ Phoenix 

Electronic Parts, (602) 277-7281 

CA Los Angeles " 

Western Electromotive/Shephard, (213) 820-3777 

FL Dania 

Arco Distributors, (305) 925-1999 

West Palm Beach 

Nurmi Industrial Division, (305) 684-0320 
GA Hicker 

Resistacap, (404) 938-4358 

Ml Detroit 

RS Electronics. (313) 491-1000 


Farmington 

Diplorhat/Northland (31 3) 477-3200 
MN Minneapolis 

Joel Company, (612) 545-5669 

Thief River Falls 

Digi-Key Corp., (218) 681-2550* 

NJ Plainfield 

Mars Electronics, (201) 757-4332. (212) 233-9059 
NY Ontario Center ' 

Pace Electronic Products, (315) 524-2491 
OH Cincinnati 

Midwest Equipment Co. 

OR Portiand 

Electronic Sources, (503) 293-0701 
PA Levittown 

Indisco, (215) 785-6565 

TX Addison 

Computer Components Corp., (214) 239-7151 
UT Salt Lake City 

Standard Supply Company, (801) 355-2971 

WA Bellevue 

Electronic Sources, (206) 453-0800 
Can Toronto, Ontario 

Westburne Haldane Electronics (416) 789-4181 


Pl^ssey Semiconductors 


Plessey Semiconductors 
1 674 McGaw Avenue 
Santa Ana. California 92705 
(714) 540-9945 


TWX: (910) 595-1930 

Application engineering: 

Walt Boris ext. 49 

Literature: 

Donna Clark..-. ext. 48 

Price and delivery: 

Donna Clark ext.48 

Follow-up and order: 

Donna Clark ext. 48 


Sales Offices & Representatives 


AL Huntsville 

REMCO, (205) 883-9260 
REMCO-Huntsville, (205) 533-6029 

AZ Phoenix 

The Thorson Company, (602) 956-5300 

CA Goleta 

The Thorson Company, (805) 964-8751 

Irvine 

Western Regional Sales Office, (7T4) 540-9945 

Los Angeles 

The Thorson Company, (213) 476-1241 

Marina del Rey 
Relcom, (213) 822-1187 
Mountain View 

The Thorson Company, (415) 964-9300 

San Diego 

Littlefield & Smith Assoc.. (714) 277-8044 

Tustin 

The Thorson Company, (714) 544-5121 

CO Denver 

West/Mark Denver. (303) 433-718 1 

CT Milford 

Wayland Engineering SaleS/Conn., (203) 878- 
3755 

FL St. Petersburg 

Kirkwood Associates, (813) 894-8240 
lA Cedar Rapids 

Engineering Services Co., (31 9) 362-0503 

iL Schiller Park 

Midwestern Regional Sales Office, (312) 678- 
3280/1 

Wilmette 

R-Tech, (312) 256-6783 
IN Fort Wayne 

RF.Specialists, (219)485-8982 
KS Prairie Village 

Engineering Services Co., (913) 649-4000 
MA Natick 

Wayland Engineering Sales, (617) 655-6080 

MD Ellicott City 

Applied Engineering Consultants, (301) 465-1272 
(Baltimore), (202) 953-2808 (Washington) 

Ml Southfield 

Luebbe Sales Company, (313) 357-0355 

MN Minneapolis 

Technical Associates, (612) 929-6721 , 

MO St. Louis 

Engineering Services Co., (314) 997-1515 


NC Raleigh 

Remco-Raleigh, (919) 828-3009 
NY Piainyiew 

Erde Associates, (516) 822-5357 

Syracuse 

Syracuse Technical Representatives, (315) 487- 
7777 

OH Cincinnati 

Luebbe Sales Company, (513) 871-4211 

Cleveland 

Luebbe Sales Company, (21 6) 333-0425 

Dayton 

* Luebbe Sales Company, (513) 294-0426 

PA Delmont. 

Luebbe Sales Company, (412) 468-4019 

Huntingdon Valley 

Dick Knowles Associates, (215) 947-5641 
TN Jackson 

Remco- Jackson, (901) 424-0142 

TX Fort Worth 

W. Pat Fralia Company, (817) 640-9101 

Houston 

W. Pat Fralia Company, (713) 772-1572 

VA Arlington 

Applied Engineering Consultants, (703) 524-6630 

Woodbridge 

Applied Engineering Consultants, (703) 550-9429 

WA Olympia 

Bergford & Associates, (206) 866-2001 
Can Downsview, Ontario 

Plessey Canada, Ltd., (416) 661-371 1 
inti Australia, Viliawood N.S.W. 

Plessey Ducon Py, Ltd., Tel: 72 0133 
Inti Austria, Vienna 

Plessey GmbH., Tel: 63 45 75 
Inti Bene-Lux, Brussels 

Plessey S.A. Tel: 74 59/1 
Inti ' Brazil, Sao Paulo 

Plessey Brazil, Tel: (01 1 ) 269 021 1 / 

Inti England, I Ilford, Essex, (for Mid & Eastern 
Europe) 

Plessey Co., Ltd., Tel: 01 -478 3040 
Inti Eire, Dublin 

Plessey Ireland, Ltd., Tel: 75 84 51/2 
Inti France, Paris 

Plessey France S.A., Tel: 727 43 49 
inti Hong Kong 

Plessey Co.r Ltd., Tel: 5-452145 
Inti Italy, Milan 

Plessey S.p.A., Tel: 349 1741 

Japan 

Osaka 

Comes & Co.. Ltd., Tel: 532-1012/1019 

Tokyo 

Comes & Co., Ltd. , Tel: 272-5771 


Distributors 


CA Culver City 

Ancrona, (213) 641-4064 

Newport Beach 

Semicomp Corp., (714) 833-30t0 

San Diego 

Intermark, (714) 453-9005 

Santa Ana 

Ancrona, (714) 547-8424 

Sunnyvale 

Semicomp Corp., (408) 736-2330 

IL Chicago 

Semiconductor Specialists, (312) 279-1000 

IN Indianapolis 

Semiconductor Specialists, (317) 243-8271 

MD Ellicott City 

Applied Engineering Consultants, (301) 465-1272 
(Baltimore), (301) 953-2802 

Ml Detroit 

Semicondpctor Specialists, (313) 255-0300 

MN Minneapolis 

Semiconductor Specialists, (612) 854-8841 

MO Hazelwood 

Semiconductor Specialists, (314) 731-2400 
Kansas City ' 

Semiconductor Specialists, (816) 452-3900 

NY Plainview 

Plainview Electronics Supply Corp., (516) 822- 
5357 

OH Dayton 

Semiconductor Specialists, (513) 278-9455 

PA Pittsburg 

Semiconductor Specialists, (412) 781-8120 

TX Dallas 

Semiconductor Specialists, (214) 358-521 1 

Wl Milwaukee 

Semiconductor Specialists, (414) 257-1330 
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Plessey Semiconductors (cont) 


Inti Belgium, Antwerp 

Mulder Hardenberg, Tel: 031/68 70 20 
inti France, Paris 

Scientech, Tel: 609 91 36 
inti Italy, Milan 

Molchioni, Tel: 5794 


Power Monolithics 


Power Monolithics 
121 International Drive 
Corpus ChristI, Texas 78401 
(512) 883-6251 


Sales Offices & Representatives 


AZ Phoenix 

Power Monolithics, (602) 996-1010 

CA Carson 

Power Monolithics, (213) 537-8341 

Sunnyvale 

Power Monolithics, (408) 738-2541 

FL Largo 

Power Monolothics, (813) 596-5151 
IL Arlington Heights 

Power Monolithics, (312) 593-2550 
MA Lexington 

Power Monolithics, (617) 861-8585 
MD Baltimore 

Power Monolithics, (301) 465-1 133 
MN Minneapolis ^ 

Power Monolithics, (612) 935-6194 
NC Greensboro 

Power Monolithics, (919) 274-5745 
NJ Cherry Hill 

Power Monolithics, (516) 694-4200 
Northern New Jersey 
Power Monolithics, (516) 694-4200 
NY Melville 

Power Monolithics, (516) 694-4200 

Poughkeepsie 

Power Monolithics, (914) 297-4800 

Rochester 

Power Monolithics, (716) 454-6770 
OH Cleveland 

Power Monolithics, (216) 585-7808 
OK Oklahoma 

Power Monolithics, Enterprise 2-183 
PA Norristown 

Power Monolithics, (215) 279-5644 
TX Dallas 

Power Monolithics, (214) 341-5130 

Houston 

Power Monolithics, (713) 464-6554 

VA Fairfax 

Power Monolithics, (703) 273-6138 

McLean 

Power Monolithics, (703) 356-0141 
Can Toronto, Ontario 

Vecco Lambda Ltd., (416) 486-0794 
Pointe-Ciaire, Quebec 
Vecco Lambda Ltd., (514) 697-6520 
inti England, High Wycombe Bucks 

Lambda Electronics, High Wycombe, Tel: 36386/ 
7/8 

Inti France, Orsay 

Lambda Electronique, S.A., Tel: 012-1487 
Inti Germany, Achem 

Lambda Netzgerate GmbH, Tel: (078) 41-5527 
inti Israel, Tel Aviv 

IsLambda Electronics Ltd., Tel: 240-672 
inti Japan, Yokohama 

Pan Electron Inc., Tel: (045) 471-8811 
Inti Mexico, Mexico City 

Mexitex, S.A., Tel: 5-36-09-10 or 5-43-03-77 


Precision Monolithics 


Precision Monolithics, Inc. 

1500 Space Park Drive 
Santa Clara, California 95050 
(408) 246-9222 
TWX: (910) 338-0528 
Specific product information: 

Local Field Sales Office 
Literature: 

Local Field Sales Office 

Follow-up an order: 

Customer Service ext 171 


Sales Offices & Representatives 


AL Huntsville 

W.A. Brown Components, (205) 539-441 1 
AZ Tempe 

Argus Sales, (602) 967-8709 
CA ^ Mountain View 

Thresum Assoc., (408) 965-9180 
Newport Beach 
PMI, (714)752-1760 
CO Denver 

Thorson Company, (303) 759-0809 
CT Waliingford 

Corn-Sale, (203) 269-7964 
FL Clearwater 

DYNE-A-MARK, (813) 441-4702 
Ft. Lauderdale 

DYNE-A-MARK, (305) 771-6501, (305) 944-5031 
(Miami) 

GA Chamblee 

W.A. Brown Components, (404) 465-0405 
lA Cedar Rapids ^ 

Comstrand, (319) 377-1575 
IL Arlington Heights 

PMI, (312) 437-6697 
Rolling Meadows 
Sumer Incl, (312) 394-4900 
IN Indianapolis 

Ihrig Assoc.. (317) 783-7630 
KS Olathe 

Technical Representatives, (913) 782-1177 
MA Waltham 

COM-SALE, (617) 890-0011 
MO Baltimore 

Steimier Assoc., (301) 944-8262 
Mi Detroit 

A. Btumenberg, (313) 557-1934 
MN Minneapolis 

Comstrand, (612) 571-0000 

MO Hazelwood 

Technical Representatives, (314) 731-5200 

NC Raleigh 

W.A. Brown Components, (919) 781-9426 
NJ Cherry Hill 

Stemler Assoc., (609) 966-4070 
NM Albuquerque 

Thorson Company, (505) 265-5655 
NY Jericho 

J. Square Marketing, (516) 433-5330 

Rochester 

Ontec Assoc. , (71 6) 464-8636 

Wantagh 

PMI, (516)785-3331 

OH Cleveland 

Dei Steffen & Assoc., (216) 461-8333 

Dayton 

Del Steffen & Assoc., (513) 293-3145 

Lexington 

Del Steffen & Assoc., (419) 884-2313 
OR Portland 

SJI, (503) 224-0344 
PA Warminster 

Stemler Assoc., (215) 644-34^7 
TX Houston 

Oeler & Menelaides, (713) 772-0730 

Richardson 

Oeler & Menelaides, (214) 234-6334 
VA Alexandria 

Stemler Assoc., (703) 548-7818 
WA Seattle 

SJI. (206) 624-9020 
Can Dollard Des Oreaux, Quebec 
RFQ Limited. (514) 626-8324 
Mississauga, Ontario 
RFQ Limited, (416) 626-1445 
Inti Australia, Crows Nest, NSW 
Cema, Tel: 439-4655 
inti Austria, Vienna 

Ing. Otto Folger, Tel: 0222 656 23 64 
Inti Belgium, Brussels 

Bourns (Belgium) N.V., Tel: 02 218 2005 
Inti Denmark, Bagsvaerd-Copenhagen 

E. Friis-Mikkelsen A/S, Tel: 01 98 63 33 
Inti Eastern Europe, Vienna 
Eltrans, Tel: 0222 24 71 37 
Inti Finland, Helsinki 

Oy Chester Ab, Tel: 90-735 774 
Inti France, Paris 

Ohmic S.A., Tel: 01-203 9633 
Inti Germany, Stuttgart 

Bourns GmbH, Tel: 071 1-24 29 36 
inti Greece, Athens 

M.N. Kourakos, Tel: 638-747 637 
Inti India, Palo Alto, CA 94306 

Fegu, Inc., Tel: (415) 493-1788 


Inti Iran, Tehran 

Berkeh Company, Ltd., Tel: 831 564 
inti Israel, Tel Aviv 

Rapac Electronics, Ltd. , Tel: 023-477 1 1 5 
Inti Italy, Milan 

Technic S.R.L., Tel: 02-32 5688 
Inti Japan, Tokyo 

Toyo Trading Co., Ltd., Tel: 279-0771 
Inti Netherlands, The Hague 

Bourns (Nederland) B.V.. Tel: 070-88 93 18 
Inti Norway, Strommen 

A/S Kjell Bakke, Tel: 02-71 18 72 
Inti Portugal, Lisbon 

Telectra S.A.R.L., Tel: 119-68 60 72 
inti South Africa, Johannesburg 

Associated Electronics (Pty) Ltd., Tel: 724 5395 
inti South America, Mountain View, CA 94043 
Intectra, Tel: (415) 967-8818 
inti Spain, Madrid 

Hispano Electronica S.A., Tel: 01-233 1601 
Inti Sweden, Akers Runo 

Ab Elecktroutensilier, Tel: 0764 20 110 
Inti Switzerland, Zug 

Bourns (Schweiz) Ag, Tel: 042-23 22 42 
Inti Turkey, Ankara 

Nuekleer Elektronik Ltd., Tel: 18 72 70 
inti United Kingdom, Hounslow, Middlesex 
Bourns (Trimpot) Ltd., Tel: 01-572-6531 
Inti Yugoslavia, Zagreb 

Unitrade-Podravka, Tel: 041-44 80 55 


Distributors 


AZ Phoenix 

Sterling Electronics, (602) 258-4531 

CA Chatsworth 

Westates Electronics Corp., (213) 341-441 1 

Gardena 

Bell Industries, (213) 321-5802 

San Diego 

Intermark Electronics, (714) 279-5200 

Sunnyvale 

Bell Industries, (408) 734-8570 
Intermark Electronics, (408) 738-1 111 
CO Wheatridge 

Century Electronics, (303) 424-1985 
FL Ft. Lauderdale 

Hallmark Electronics, (305) 971-9280 
Orlando 

Hallmark Electronics, (305) 855-4020 
IL Elk Grove Village 

Hallmark Electronics, (312) 437-8800 
IN Indianapolis 

Pioneer Electronics, (317) 849-7300 
MA Dedham 

Gerber Electronics, (617) 329-2400 

Lexington 

Harvey Electronics, (617) 861-9200 

MD Baltimore 

Hallmark Electronics, (301) 796-9300 

Mi Livonia 

^ Pioneer Electronics, (313) 525-1800 
MN Bloomington 

Hallmark Electronics, (612) 884-9056 

MO Earth City 

Hallmark Electronics.\(31 4) 291 -5350 

NC Raieigh 

Hallmark Electronics, (919) 832-4465 
NM Albuquerque 

Century Electronics, (505) 292-2700 
NY Binghamton 

Harvey Electronics, (607) 748-821 1 
Hauppage 

Harvey Electronics, (516) 921-8700 

Woodbury 

Harvey Electronics, (516) 921-8700 
OH Cleveland 

Pioneer Electronics, (216) 587-3600 

Dayton 

Pioneer Electronics, (513) 236-9900 
PA Huntington Valley 

Hallmark Electronics, (215) 355-7300 

Pittsburgh 

Pioneer Electronics, (412) 782-2300 

TX Dallas 

Sterling Electronics, (214) 357-9131 

Houston 

Sterling Electronics, (713) 627-9800 

WA Seattle 

Intermark Electronics. (216) 767-3160 
Can Montreal, Quebec 

Cesco Electronics, (514) 735-5511 

Toronto, Ontario 

Westburne Electronics, (416) 787-2431 

Vancouver, B.C. 

Bowtek Electronics, Ltd. (604) 736-1141 
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Ragen Semiconductor 


Ragen Semiconductor 
53 South Jefferson Road 
Whippany, New Jersey 07981 
(201)887-4141 
Information: 

Oleg Burlak 


Raytheon Semiconductor 


Raytheon Semiconductor 
350 Ellis St. 

Mt. View, California 94042 
(415)968-9211 

TWX: (910)379-6481 ^ 

Specific Product Information: 

Linear Dave Perry 

Digital Ray Solis 

Discrete Larry Collins 

Hybrid ICs Tom Cate 

Microprocessors Paul Sullivan 

Price and delivery: 

Local Field Sales Office 
Place an order: 

Local Field Sales Office 
Follow-up an order: 

Customer Service 

r 


Sales Offices & Representatives 

AZ Scottsdale 

SemperFi Sales Co., (602) 991-9197 
CA Irvine 

Raytheon Semiconductor, (714) 833-9042 

Sunnyvale 

Mission Marketing, (408) 732-9611 
Mountain View r 

Raytheon Semiconductor, (415) 969-3475 
CO Denver 

Barnhil) Five, (303) 426-0222 
FL! Largo 

Perrott Assoc. ,(813) 585-3327 

Fort Lauderdale 

Perrott Assoc., (305) 792-221 1 

Orlando 

Perrott Assoc., (305) 275-1 132 

IL Chicago 

Carlson Electronic Sales, (312) 774-9022 

Des Plaines 

Raytheon Semiconductor, (312) 297-5540 
KS Overland Park 

Electri-Rep., (913) 649-2168 

MA Burlington 

Raytheon Semiconductor, (617) 272-8500 

Lexington 

Circuit Sales Co., (61 7) 861-0567 
Ml Farmington 

Miltimore Sales, Inc., (313) 476-2446 
MN Bloomington 

Electronic Sales Agency, (612) 884-8291 
Minneapolis 

Raytheon Semiconductor, (612) 920-7935 
MO St. Louis 

Kebco, (314) 569-2660 

NJ Pennsauken 

Raytheon Semiconductor, (609) 663-4066 
NY Baldwin (NY Metro. Area) 

R.O.M.E. Inc., (516) 623-3344 
Melville 

Raytheon Semiconductor, (516) 420-0700 

Syracuse 

T. Squared Co. Inc., (315) 463-8592 

Pittsford 

T. Squared Co., Inc., (716) 381-2551 

WA Bellevue 

Northwest Marketing (206) 455-5846 

Wl Milwaukee 

Carlson Electronic Sales, (414) 476-2790 
Can Massachusetts Office 
Inti Germany, Munich 

Raytheon Halbleiter GmbH, 089/539-693 
inti Japan, Tokyo 

New Japan Radio Co., Ltd., Tel: (591 ) 3451 
inti Switzerland, Zurich 

Transistor AG Raytheon, Tel: 01 625-611 
Inti All Other Overseas Areas 
Lexington, Mass 

Raytheon Co.^ Internationai Tel: (617) 862-6600 


Distributors 


AL Huntsville 

Hallmark Electronics, (205) 837-8700 

AR Fort Smith 

Carlton Bates, (501) 646-8201, (800) 362-9009 

AZ Phoenix 

Cramer Electronics, (602) 267-7321 
Kierulff Electronics. (602) 273-7331 
Sterling Electronics, (602) 258-4531 

CA Irvine 

Cramer/Los Angeles, (213) 771-8300 (714) 979- 
3000 

Los Angeles 

Kierulff Electronics, (213) 685-5511 

Newport Beach 

Semicomp, (714) 833-3070 (213) 581-7201 

Palo Alto 

Kierulff Electronics, (41 5) 968-6292 

San Carlos 

Sterling Electronics, (415) 592-2353 

San Diego 

Cramer/San Diego, (714) 565-1881 
Intermark Electronics, (714) 279-5200 
Kierulff Electronics, (714) 278-21 12 ' 

Semicomp, (714) 560-0373 

Santa Ana 

Intermark Electronics. (714) 540-1322, (213) 
436-5275 * 

Sunnyvale 

Bell Industries, (408) 734-8570 
Cramer/San Francisco, (408) 739-301 1 
Intermark Electronics, (408) 738-1 111 
Semicomp, (408) 736-2330 

CO Denver 

Cramer/Denver, (303) 758-2100 

Wheatridge 

I Century Electronics, (303) 424-1985 
CT North Haven 

Cramer/Connecticut, (203) 239-5641 
FL Clearwater 

Diplomat/Southland, (813) 443-4514 
Hollywood 

Cramer/EW Hollywood, (305) 923-8181 

Orlando 

Cramer/EW Orlando, (305) 894-1511 

GA^ Atlanta 

Cramer/EW Atlanta, (404) 448-9050 
Lykes Electronics, (404) 355-2223 
IL Elk Grove Village 

Hallmark Electronics, (312) 437-8800 
Diplomat/Lakeland,' (312) 595-1000 
Mt. Prospect 

Cramer/Chicago, (312) 593-8230 

IN Indianapolis 

Graham Electronics Supply, Inc., (317) 635-5453 
Advent Electronics, (317) 297-4910 
MA Billerica * 

Kierulff Electronics, (617)667-8331 ! 

Framingham 

Future Electronics, (617) 879-0860, (800) 225- 
0380-Toll Free 

Newton 

Cramer Electronics, (617) 964-4000 

Watertown 

Sterling Electronics, (617) 926-9720 
MD Baltimore \ 

Radio Electric Service Company, (301 ) 823-0070 
Technico, (301) 828-6416 

Gaithersburg 

Cramer/Washington, (301 ) 948-01 1 0 
Pioneer Washington Elect., (301) 948-0710 
Mi Farmington 

Advent Elect., (313) 477-1650 
Diplomat/Northland, (313) 477-3200 
MN Minneapolis 

Diplomat/Electronics Company, (612) 788-8601 
Hallmark Electronics, (612) 884-9056 
Stark Electronic Supply, (612) 332-1325 

Edina 

Cramer/Minnesota, (612) 835-7811 

MO Earth City 

Hallmark Electronics, (314) 291-5350 

St. Louis 

Diplomat/St. Louis, (314) 645-8550 
NC Winston Salem 

Cramer/EW Winston Salem, (919) 725-871 1 

NJ Cherry Hilt 

Cramer/Pennsylvania, (609) 424-5993 

Hackensack 

Components Plus, (201) 487-0565 

Moonachie 

Cramer Electronics, (291 ) 935-5600 
Moorestown i 

Arrow/Angus, (609) 235-1900 


NM Albuquerque 

Century Electronics, (505) 292-2700 
Cramer/New Mexico, (505) 265-5767 . 

Kierulff Electronics, (505) 247-1055 
Sterling Electronics, (505) 345-6601 
NY East Syracuse , 

Cramer/Syracuse, (315) 437-6671 
Elmsford 

Zeus Components, Inc., (914) 592-4120 

Hauppauge 

Components Plus, (516) 231-9200 
Cramer/Long Island, (516) 231-5600 
Semiconductor Concepts, (516) 273^1234 

New Hyde Park 

Lafayette Industrial Elect., (516) 488-6600 

Plaihview 

ACI Electronics Corp., (513) 293-6630 
Rochester , ‘ 

Cramer/Rochester, (716) 275-0300 
OH Cleveland 

Cramer/Cleveland, (216) 248-8400 
Columbus 

Reptron/Ohio, (614) 443-0231 

Dayton 

Diplomat/Ohio, (513) 228-1080 

OK Tulsa 

Component Specialties, (918) 664-2820 
PA Huntingston 

Hall Mark Electronics, (21 5) 355-7300 

TX Austin 

Components Specialties, (512) 459-3307 

Dallas 

Components Specialties, (214) 357-4576 
Cramer/Texas, (214)661-9300 
Sterling/Dallas, (214) 357-9131 
Quality Components, (214) 387-4949 

Houston 

Component Specialties, (743) 771-7237 
Sterling/Houston, (713) 627-9800 
Quality Components, (713) 789-9320 
UT Salt Lake City 

Diplomat/Altaland, (801) 486-7227 
WA Bellevue 

Bell Industries, (206) 747-1515 
Seattle 

Cramer/Seattle, (206) 762-^55 
Intermqrk Electronics, (206) >67-3160 
Sterling Electronics, (206) 762-9100 

Wl West Allis 

Hallmark Electronics, (414) 476-1270 
Can Calgary, Alberta 

PAAR Industrial Electronics, (408) 287-2840 
Downsview, Ontario 
Cramer/Canada, (416) 661-9222 
Ottawa, Ontario 

Wackid Radio & Television Labs, (613) 728-1821 

Montreal, P.Q. 

Future Electronics, (514) 735-5775 
Prelco Electronics, Ltd., (514) 389-8051 
Rexdale, Ontario 
Future Electronics, (416) 677-7820 


RCA Solid State Division 


RCA Solid State Division 
Rte 202 

Somerville, N.J., 08876 
(201)685-6000 
TWX: (710) 480-9333 


Sales Offices & Representatives 

AL Huntsville 

Field Sales Office, (205) 881-4100 
AZ Scottsdale 

Field Sales Office, (602) 947-7235 
CA Hollywood 

Field Sales Office, (213) 461-9171 
Los Altos 

1 Field Sales Office, (415)948-8996 

' San Diego 

Field Sales Office, (714) 279-0420 

Tljstin 

Field Sales Office, (714) 832-5302 

CO Denver 

Field Sales Office. (303) 433-8841 
FL Lake Park 

Field Sales Office, (305) 626-6350 
IL Des Plaines - 

Field Sales Office, (312) 827-0033 
IN Indianapolis 

Field Sales Office, (31 7) 546-4001 
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RCA Solid State Division (cont) 


KS Overland Park 

Field Sales afice, (913) 642*7656 
MA Needham Heights 

Field Sales Office, (617) 444-7200 
Ml Birmingham 

Field Sales Office, (31 3) 644-1 151 
MN Minneapolis 

Field Sales Office, (612) 929-0676 
NJ Cherry Hill 

Field Sales’Office, (609) 424-3650 
Clark 

Field Sales Office, (201 ) 574-3550 

NY Fairport 

Field Sales Office, (716) 223-5240 
Huntington Station, L.l. 

Field Sales Office, (516) 293-0180 
OH Pepper Pike 

Field Sales Office, (216) 831-0030 
TX Dallas 

Field Sales Office, (214) 638-6200 
VA Arlington 

Field Sales Office, (703), 558-4161 
Can Caigary, Alberta 

Field Sales Office, (408) 403-6051 
Rexdale (Toronto), Ontario 
Field Sales Office, (416) 247-5491 
Ste. Anne de Bellevue 
Field Sales Office, (514) 457-9000 
Inti England, Sunbury-on-Thames 

RCA Ltd. for Europe, Mid East, Africa & U.K.; Tel; 
SUN 85511 
Inti Japan, Tokyo 

RCA Purchasing Co., Tel: 581-231 1 
Inti Latin America ' 

International Sales, Somerville, NJ, (201) 685- 
6000 

inti Taiwan, Taipei 

RCA, Tel: 579171 


Distributors 


AL Huntsville 

Hamilton-Avnet Electronics, (205) 533-1 1 70 

AZ Phoenix 

Hamilton-Avnet Electronics, (602) 275-7851 
Kierulff Electronics, (602) 273-7331 
Liberty Electronics/Arizona, (602) 257-1272 

CA Culver City 

Hamilton Electro Sales, (213) 558-2020 

El Monte 

" G.S. Marshall Co., (213) 686-0141 

El Segundo 

Liberty Electronics, (213) 322-8100 
Irvine 

Cramer/Los Angeles, (213) 771-8300 

Los Angeles 

Kierulff Electronics, (213) 685-5511 
RPS Electronics, (213) 748-1271 

Mountain View 

Elmar Electronics, (41 5) 961-3611 
Hamilton-Avnet Electronics, (415) 961-7000 

Palo Alto 

Kierulff Electronics, (415) 968-6292 

Riverside 

Electronic Supply Corp., (714) 683-7300 
San Diego 

Hamilton/Avnet Electronics, (714) 279-2421 
Kierulff Electronics, (714) 278-2112 
Liberty/San Diego, (714) 565-9171 

Sunnyvale 

Cramer/San Francisco, (408) 739-3011 
CO Commerce City 

Elmar Electronics/Denver, (303) 287-961 1 

Denver 

Hamilton-Avnet Electronics, (303) 534-1212 
Kierulff Electronics, (303) 343-7090 

CT Danbury 

Schweber Electronics Corp., (203) 792-3500 

Georgetown 

Hamilton-Avnet Electronics, (203) 762-0361 

North Haven 

Cramer Electronics, (203) 239-5641 

FL Hollywood 

Cramer/EW, Hollywood, (305) 945-4176 
Hamilton-Avnet Electronics, (305) 925-5401 
Schwever Electronics Corp., (305) 927-051 1 

Orlando 

Cramer/EW, Orlando, (305) 894-1511 

GA Doraville 

Cramer/EW, Atlanta, (404) 448-9050 

Norcross 

Hamilton-Avnet Electronics, (404) 448-0800 


lA Cedar Rapids 

Deeco Inc., (319) 365-7551 

IL Chicago 

Newark Electronics, (312) 638-441 1 

Elmhurst 

Semiconductor Specialists, (312) 279-1000 

Mt. Prospect 

Cramer/Chicago, (312) 593-8230 

Schiller Park 

Hamilton-Avnet Electronics, (312) 671-6092 

IN Indianapolis 

Graham Electronics Supply, (31 7) 634-8202 

KS Lenexa 

Hamilton-Avnet Electronics, (913) 888-8900 

Wichita 

Radio Supply Company, (316) 267-5214 

MA Burlington 

Wilshire Electronics/New England, (617) 272-8200 

Newton 

Cramer Electronics, (617) 969-7700 

Waltham 

Schweber Electronics Corp., (617) 890-8484 

West Newton 

A.W. Mayer Co.. (617) 965-1111 

Woburn 

Hamilton-Avnet Electronics, (617) 933-8020 
MD Gaithersburg 

Cram,er/EW, Washington, (301) 948-0110 

Hanover 

Hamilton-Avnet Electronics, (301) 796-5000 

Rockville 

Schweber Electronics Corp., (301) 881-3300 

Savage 

Pyttronic Industries, (301) 792-7000 

Ml Detroit 

RS Electronics, (313) 491-1000 

Livonia 

Hamilton-Avnet Electronics, (313) 522-4700 

Troy 

Schweber Electronics Corp., (313) 583-9242 
MN Bloomington 

Arrow Electronics, (612) 888-5522 
Edina 

Cramer/Minnesota, (612) 835-7811 
Hamilton-Avnet Electronics (612) 941-3801 
Minneapolis 

Semiconductor Specialists, (612) 854-8841 

MO Hazelwood 

Hamiltbn-Avnet Electronics, (314) 731-1144 
Semiconductor Specialists, (31 4) 731 -2400 

Kansas City 

Semiconductor Specialists, (816) 452-3900 
NC Greensboro 

Hammond Electronics of Carolina, (919) 275-6391 

Winston Salem 

Cramer/EW, Winston Salem. (919) 725-871 1 

NJ Cedar Grove 

Hamilton-Avnet Electronics, (210) 239-0800 

Clifton 

Wilshire Electronics/NJ, (201) 340-1900 

Moonachie 

Cramer-New Jersey, (201 ) 935-5600 

Mount Laurel 

Hamilton-Avnet Electronics, (609) 243-2133 

Pennsauken . 

Resco Electronics Div. of Astrex, (609) 662-4000 

Rutherford 

Kierulff Electronics, (201) 935-2120 

Somerset 

Schweber/NJ Electronics, (201) 469-6008 
NM Albuquerque 

Cramer/New Mexico, (505) 265-5767 
Hamilton-Avnet Electronics, (505) 765-1500 

NY Buffalo 

Summit Distributors, (716) 884-3450 

East Syracuse 

Hamilton-Avnet Electronics, (31 5) 437-2641 
Farmingdale, L.l. 

Arrow Electronics, (516) 694-6800 
Freeport, L.I. 

Milgray Electronics, (516) 546-6000 

Hauppauge, L.l. 

Cramer/Long Island, (516) 231-5600 

Rochester 

Cramer/Rochester, (716) 275-0300 
Hamilton-Avnet Electronics, (716) 442-7820 
Rochester Radio Supply Co., (716) 454-7800 
Schweber Electronics Corp., (716) 461-4000 

Rome 

Rome Electronics, (315) 337-5400 

Westbury, L.l. 

Haitiilton-Avnet Electronics, (516) 333-5800 
Schweber Electronics Corp., (516) 334-7474 
OH Beachwood 

Schweber Electronics, (216) 464-2970 

Cleveland 

Hamilton-Avnet Electronics, (216) 461-1400 


Columbus 

Hughes-Peters, (614) 294-5351 

Dayton 

Hamilton-Avnet Electronics, (513) 433-0610 
The Stotts Friedman Co., (513) 298-5555 

Solon 

Cramer Electronics, (216) 248-8400 

OK Tulsa 

Radio. Inc., (918)587-9127 
PA Philadelphia 

Herbach & Rademan, (215) 426-1700 

Pittsburgh 

Semiconductor Specialists, (412) 781-8120 

TN Memphis 

Bluff City Distributing Co., (901 ) 725-9500 

TX Austin 

Schweber Electronics Corp., (512) 837-2890 

Dallas 

Cramer/Texas, (214) 661-9300 
Hamilton-Avnet Electronics, (214) 661-8661 
Schweber Electronics Corp., (214)661-5010 
Sterling Electronics, (214) 357-9131 

Houston 

Hamilton-Avnet Electronics, (713) 526-4661 
Schweber Electronics Corp., (713) 784-3600 
Sterling Electronics, (713) 623-6600 
UT Salt Lake City 

Cramer/Utah, (801) 484-4131 
Hamilton-Avnet Electronics, (801) 262-8451 
WA Bellevue 

Hamilton-Avnet Electronics, (206) 746-8750 

Seattle 

Liberty Electronics/Northwest, (206) 763-8200 
Robert E. Priebe Company, (206) 682-8242 

Wl Mequon 

Taylor Electric Company, (414) 241-4321 


Reticon 


Reticon Corporation 
910 Benicia Avenue 
Sunnyvale, California 94086 
(408) 738-4266 
TWX: (910) 339-9343 


Sales Offices & Representatives 


AL Huntsville 

Technology Marketing Assoc., (205) 883-7893 

CO Wheatridge 

Waugaman Assoc., Inc., (303) 423-1020 

CT Stratford 

Gerald Rosen Co., (203) 375-5456 

FL Orlando 

Technology Marketing Assoc., (305) 857-3760 

Ormand Beach 

Technology Marketing Assoc., (904) 672-2314 

Pompano Beach 

Technology Marketing Assoc., (305) 942-0774 
lA Cedar Rapids 

Engineering Services, (319) 362-0503 
KS Prairie Village 

Engineering Services, (913) 649-4000 
MA Framingham 

Gerald Rosen Company, (617) 879-5505 
MD Baltimore 

Component Sales, (301) 484-3647 
Mi , Birmingham 

J.C. Hofstetter Company, (313) 646-3635 

Grand Rapids 

J.C. Hofstetter Company, (616) 942-0650 
MN Minneapolis 

Arjay Sales, (612) 854-4972 

MO St. Louis 

Engineering Services, (314) 997-1 515 

NC Raleigh 

Component Sales, (919) 782-8433 

NJ Pennsauken 

Megargel/Himmelstein Assoc., (609) 662-3081 
NM Albuquerque 

Waugaman Assoc., (505) 294-1436 

NY Buffalo 

Ossmann Component Sales Corp., (716) 832- 
4271 

Huntington, L.i. 

CDB Enterprises, (516) 692-5200 

Kingston 

Ossmann Component Sales Corp., (914) 338- 
5505 

Rochester 

Ossmann Component Sales Corp., (716) 442- 
3290 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Reticon (cont) 


Syracuse 

Ossmann Component Sales Corp., (315) 454- 
4477 

Vestal 

Ossmann Component Sales Corp., (607) 785- 
9949 

OH Dayton 

J.C. Hof stetter Company, (513) 296-1010 

Medina 

J.C. Hofstetter Company, (216) 725-4477 

TX Dallas 

Microsystems Marketing, (214) 238-7157 

Houston 

Microsystems Marketing, (713) 783-2900 
UT Salt Lake City 

Waugamanl Assoc., (801 ) 277-891 1 


Distributors 


inti Australia, Prospect 

A. J. Ferguson (Adelaide) Pty, Ltd., Tel: 269 1244 

inti Austria, Wien 

' Bacher Eiektronische, Tel: (0222) 83 63 96 
Inti Belgium, Bruxelles 

Inelco, Tel:<<02) 660 00 12 
Inti Denmark, Cdpenhagen 

Scandinavian Semiconductor Supply A/S, Tel: (01) 
93/Aeglr 5090 

Inti Eastern Europe, Munich 

Opteltec, Div. Neumuller GmbH, Tel: (089) 59911 
inti Finland, Helsinki 

Havulinna Oy, Tel: (90) 661 451 
Inti France, Sevres 

Tekelec Airtronic, Tel: (01) 027 75 35 
Inti Germany, Frankfurt 

Elektronik GmbH, Tel: (061 1 ) 55 02 89 
Inti Israel, Ramat-Gan 

Telsys Ltd., Electronic Engineering, Tel: 739 865 
Inti Italy, Milan 

Eledra. Tel: (02) 34 93 041 
Inti Japan, Yokohama 

Pan Electron, Inc., Tel: 045-471-8811 
Inti Netherlands, Amsterdam 
Inelco, Tel: (020) 93 4824 
inti Norway, Oslo 

Nordisk Elektronik (Norge) A/S, Tel: (02) 55 38 93 
Inti South Africa, Pretoria 

Electronic Building Elements Pty., Ltd., Tel: 78 
9221/6 

' Inti Sweden, Stockholm 

Nordisk Elektronik AB, Tel: (08) 24 83 40 
Inti ' Switzerland 

R<^ensdorf/ZH 

Reticon European Office, Tel: (01 ) 840 53 05 

Zurich 

Industrade AG, Tel: (01 ) 60 22 30 
UK United Kingdom, Letchworth, Herts 

Herbert Controls & Instruments, Ltd., Tel: 3841 
Std Code 04626 


Rockwell Microelectronic Division 


Rockwell International 
Microelectronic Device Division 

P.O. Box 3669 
3430 Miraloma Avenue 
Anaheim, California^92803 
(714) 632-3729 


Sales Offices & Representatives 


AL Sales Huntsville 

Gentry Associates, (205) 534-9771, 536-5306 

AZ Scottsdale 

Q. T. Wiles ~ Assoc., (602) 948-5590 

CA Anaheim 

Rockwell International, (714) 632-3698 

Los Angeles 

Q. T. Wiles & Assoc., (213) 478-0183 

Menlo Park 

Straub ASSOC., (415) 321-9050 

Tustin 

Q. T. Wiles & Assoc., (714) 832-4952 " 

CO Westminster 

Straube Assoc./Mountain States, (303) 426-0890 
CT North Haven 

Kitchen & Kutchin, (203) 239-0212 
FL Orlando 

Gentry Assoc., (305) 894-4401 


GA Atlanta 

Gentry Assoc., (404) 448-2365 
lA Cedar Rapids 

John G. Twist Co., (31 9) 393-8703 
IL Elk Grove Village 

John G. Twist Co., (312) 593-0200 
Rockwell International, (312) 439-1713 
IN Fort Wayne 

Robert O. Whitesell & Assoc., (219) 432-5591 

Indianapolis 

Robert O. Whitesell & Assoc. , (31 7) (^59-9283 

Kokomo 

Robert Q. Whitesell & Assoc., (317) 452-6065 
KS Prairie Village 

John G. Twist Co., (913) 236-4646 
Wichita 

John G. Twist Co., (31 6) 686-6685 

KY Louisville 

Robert O. Whitesell & Assoc,, (502) 897-1569 
MA Lexington 

Kitchen & Kutchin, (617) 862-8230 
MD Randailstown 

Beacon North, (301) 922-1248 
Mi Grand Rapids 

Robert O. Whitesell & Assoc., (616) 942-5420 

Southfield 

Robert O. Whitesell & Assoc., (31 3) 559-5454 

St. Joseph 

Robert O. Whitesell & Assoc , (616) 983-7337 
Troy 

Rockwell International, (313) 435-1638 
MN Minneapolis 

John G. Twist Co., (612) 854-4600 

MO St. Louis 

John G. Twist Co., (314) 432-2830 
NC Burlington 

Gentry Assoc., (919) 227-3639 

NJ Hohokus 

Hansen Assoc., (210) 652-7055. (212)347-0379, 

^ (516) 692-4688 

North Brunswick 

Rockwell International, (201) 246-3630, (516) 
979-0183 

NM Albuquerque 

Straube Assoc./Mountain States, (515) 292-0295 

NY Buffalo 

R. W. Mitscher Co.. (716) 633-7970 

Manlius 

R. W. Mitscher Co. , (31 5) 682-2855 

Pittsford 

R. W. Mitscher Co. 

West Hurley 

R. W. Mitscher Co., (914) 679-6151 
OH Cincinnati 

Robert O. Whitsell & Assoc., (513) 521 -2290 

Columbus 

. Robert O. Whitesell & Assoc., (614) 888-9396 

Dayton 

Robert O. Whitesell & Assoc., (513) 298-9546 

Middleburg Heights 

Robert O. Whitesell & Assoc., (216) 826-4424 

OR Portland 

Earl & Brown Corp. , (503) 245-2233 
PA King of Prussia 

Monteiro Assoc., (215) 265-0634 

Pittsburgh 

Robert O. Whitesell & Assoc., (412) 344-7277 

TN Greeneviile 

Robert O. Whitesell & Assoc., (615) 639-6154 
TX Dallas ' 

Salcor, Inc., (214) 234-8072 

UT Salt Uke City 

Straube Assoc./Mountain States, (801) 533-0125, 
943-5650 

VA Falls Church 

Beacon North, (703) 534-7200 

Lynchburg 

Beacon North. (804) 237-4740 

WA Seattle 

Earl & Brown Corp., (206) 284-1121 
Wi Wauwatosa 

John G. Twist Co., (414) 47^7755 
Can Montreal, Quebec ' 

Multi-State Devices, Ltd., (514) 279-4507 
inti Brazil, Sao Paulo 

Hybrid, Tel; SP 04549 
inti Japan, Tokyo 

Rockwell Int. Overseas Corp., Tel: 265-8808 
inti West Germany, Munich 

Rockwell International GmbH, Tel: (089) 859-9515 


Distributors 


AL Huntsville ' 

Hamilton/Avnet Electronics, (205) 533-1170 


AZ Phoenix 

Hamilton/Avnet Electronics, (602) 273-7851 
CA Costa Mesa 

Avent Electro, nics, (714) 754-61 1 1 

Schweber Electronics, (714) 556-3880, (213) 

924-5594 

Culver City 

Hamilton Electro Sales, (213) 558-2020 
Hamilton/Avnet Electronics, (213) 558-2441 

Mountain View 

Hamilton/Avnet Electronics, (415) 961-7000 

San Diego 

Hamilton/Avnfet Electronics, (714) 279-2421 

CO Denver 

Hamilton/Avnet Electronics, (303) 534-1212 

CT Danbury 

Schweber Electronics, (203) 792-3500 

Georgetown 

Hamilton/Avnet Electronips, (203) 762-0361 
FL Fort Lauderdale 

Hamilton/Avnet Electronics, (303) 971-2900 

Hollywood 

Schweber Electronics, (305) 927-051 1 

GA Atlanta 

Schweber Electronics, (404) 449-9170 

Norcross 

Hamilton/Avnet Electronics, (404) 448-0800 
IL Elk Grove Village 

Schweber Electronics, (312) 593-2740 

Schiller Park 

Hamilton/Avnet Electronics, (312) 678-6310 

KS Lenexa 

Hamilton/Avnet Electronics, (913) 888-8900 

MA Burlington 

Hamilton/Avnet Electronics, (61 7) 273-21 20 

Waltham 

Schweber Electronics, (617) 890-8484 

MD Baltimore 

Hamilton/Avnet Electronics, (301 ) 796-5000 

Rockville 

Schweber Electronics, (301 ) 88 1 -3300 

Ml Livonia 

Hamilton/Avnet Electronics, (313) 522-4700 

Troy 

Schweber Electronics, (31 3) 583-9242 
MN Eden Prairie 

Schweber Electronics, (612) 941-5280 

Edina 

Hamilton/Avnet Electronics, (612) 941-3801 

MO Hazelwood 

Hamilton/Avnet Electronics, (31 4) 731 - 1 1 44 

NJ Cedar Grove 

Hamilton/AVnet Electronics. (201 ) 239-0800 

Mount Laurel 

Hamilton/Avnet Electronics, (609) 234-2133 

North Brunswick 

Rockwell International, (201) 246-3630 

Somerset 

Schweber Electronics, (201 ) 469-6008 

NM Albuquerque 

Hamilton/Avnet Electronics, (505) 765-1500 
NY East Syrficuse ' 

Hamilton/Avnet Electronics, (315) 437-2641 

Rochester 

Hamilton/Avnet Electronics (716) 442-7820 
Schweber Electronics (716) 461-4000 

Westbury, L.I. 

Hamilton/Avnet Electronics, (51 6) 333-5800 ^ 

Schweber Electronics, (516) 334-7474 
OH Beachwood 

Schweber Electronics, (216) 464-2970 

Cleveland 

Hamilton/Avnet Electronics, (216) 461-1400 

Dayton 

Hamilton/Avnet Electronics, (513) 433-0610 

TX Austin 

Schweber Electronics, (512) 837-2890 

Dallas 

Hamilton/AVnet Electronics, (214) 661-8661 
Schweber Electronics, (214) 661-5010 

Houston 

Hamilton/Avnet Electronics. (713) 526-4661 
Schweber Electronics, (713) 784-3600 
UT Salt Uke City 

Hamilton/Avnet Electronics, (801) 262-8451 

WA Bellevue 

Hamilton/Avnet Electronics, (206) 746-8750 
Can Mississauga, Ontario 

Hamilton/Avnet Electronics, (416) 677-7432 
Montreal, Quebec ^ 

Harr)ilton/Avnet Electronics, (514) 331-6443 
Ottewa, Quebec 

Hamilton/Avnet Electronics, (613) 226-1700 

Inti Benelux, Breda, Netherlands 

Famatra, Tel: 01 600-391 00 
Inti France, Paris 

REA, Tel: 758-11-11 
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Rockwell Microelectronic Division (cont) 

Inti Italy, Milano 

Dott. Ing G DeMico S.P.A., Tel: (02) 653*131 

Inti Japan 
Osaka 

Matsushita Electric Trading Co., Tel: (06) 204- 
5563 

Tokyo 

Marubeni Corp., Tel: 282-3412 

Matsushita Electric Trading Co., Tel: (03) 435- 

4552 

Inti Norway, Oslo 

Micronor, Tel: (2) 351 .520 
Inti Spain, Madrid 

Comelta, Tel: 254 9831 , 254 0664 
intI Switzerland, Zurich 

Mikro Computer Systeme AG(MCS), Tel: 233368 
Inti Taiwan, Taipei 

Enterprex Corp. , Tel : 538-375-7 
Inti United Kingdom Sussex, England 

Pelco Electronics. Ltd., Tel: 0273-722 1 55 
Inti West Germany, Bad Friedrichshall 
System Kontakt, Tel : 07 1 36.50 3 1 


Sanken Electric Co. 


Sanken Electric Company 
1-22-8 Nishi-lkebukuro 
Toshima-ku, Tokyo 171, Japan 


Scientific Micro Systems 


Scientific Micro Systems, Inc. 

520 Clyde Avenue 
Mountain View, CA 94043 
(415)964-5700 
TWX: (910) 379-6577 
Specific Product Information: 

Bipolar Microprocessors/Support Equipment 
Steve Drucker 


Literature: 


Joan Bernd 


Price and Delivery: 


Joan Bernd 


Other information: 


Joan Bernd 


Sales Offices & Representatives 


AL Huntsville 

Col-lns-Co, (205) 852-4263 

AZ Phoenix 

The Thorson Company, (602) 956-5300 

CA Encino 

Gemini Assoc., (213) 881-0592 

Falibrook 

Gemini Assoc., (714) 728-4481 

Irvine 

ADCO Electronics, (714) 833-1528 

Santa Monica 

Gemini Assoc., (213) 427-9600 

lUstin 

Gemini Assoc., (714) 544-7744 

CO Denver 

The Thorson Company, (303) 759-0809 

CN Avon 

Instrument Dynamics, (203) 678-1088 

FL Largo 

Col-lns-Co, (813) 343-0978 (ans) (813) 581-8233 
North Palm Beach 
Col-lns-Co, (305) 423-8863 
Orlando \ 

Col-lns-Co, (305) 423-7615 
GA Clarkston 

Col-lns-Co, (404) 299-2138 
IL Chicago 

Pivah Engineering, (312) 539-4838 

Des Plaines 

Scientific Micro Systems, (312) 298-0388 (ans) 
(312) 359-7760/1 
lA Cedar Rapids 

Pivan Engineering, (319) 377-9434 
IN Indianapolis 

Pivan Engineering, (317) 253-1681 
KS Shawnee Mission 

Pivan Engineering, (913) 722-1030 
MA Wakefieid 

Instrument Dynamics, (617) 245-5100 
Scientific Micro Systems, (617) 246-2540 


MD Fulton 

Gans, Fryling, and Pugh (301)837-6311 

Ml Detroit 

Comtel Sterling, (313) 255-1970 
MN Minneapolis 

Pivan Engineering, , (61 2) 537-4501 

MO St. Louis 

Pivan Engineering, (314) 567-3636 
NJ East Hanover 

HLM Assoc., (201) 386-0794 
Morris Plaines 
HLM Assoc., (201 ) 539-8050 
NY Northport 

HLM Assoc., (516) 757-1606 
Rochester 

Cameron Assoc., (716) 385-1681 
NC Winston-Salem 

Col-lns-Co, (919) 748-0297 
OH Cleveland 

Comtel Sterling, (216) 442-8080 
Dayton 

Comtel Sterling. (513) 298-7573 
PA King of Prussia 

Rivco, Inc., (215)265-5211 

Pittsburg 

Comtel Sterling, (412) 922-5720 

TX Dallas 

The Thorson Company, (214) 233-5744 

Houston 

Thorson Company, (713) 771-3504 

UT Salt Lake City 

R2M, (801)972-5646 
VA Arlington 

Gans, Fryling & Pugh, (703) 527-3262 
WA Bellevue . 

The Thorson Company, (206) 455-9180 
Wl Brookfield 

Pivan Engineering, (414) 786-1940 
Can Mississauga 

Munro Electronic Components, (416) 676-1042 
Doiiard des Ormeaux, P.Q. 

Munro Electronic Components, (514) 626-6723 

Ottawa, On K2H 5S2 

Munro Electronic Components, (613) 828-5902 


SGS-ATES Semiconductor 


SGS-ATES Semiconductor Corporation 
435 Newtonville Avenue 
Newtonville, Massachusetts 02160 
(617) 969-1610 
Telex: 92-2482 

Specific product information: 

Product Marketing Umberto Broggi 

Application engineering: 

Product Marketing Umberfo Broggi 

Literature: 

Sales Department Marilyn Schribman 

Place an order: 

Sales Department Anne Girolamo 

Follow-up an order: 

Customer Service Anne Girolamo 


Sales Offices & Representatives 


AL Huntsville 

Rep. Inc., (205)881-9270 

AZ Phoenix 

Hecht, Henschen & Assoc., (602) 275-441 1 

CA Los Angeles 

ECM, (213) 649-5374 

Mountain View 

Shaw-Tech, Inc., (415) 961-4775 

San Diego 

Cerco, (213) 649-5374 
CO Denver 

Elcom, (303) 770-4400 
FL Clearwater 

Dyne-A-Mark, (813) 441-4702 
Ft. Lauderdale 
Dyne-A-Mark, (305) 771 -6501 
GA Tucker 

Rep. Inc., (404) 938-4358 
IL Bellwood 

Fiat Engineering, (312) 547-6200 
IN Indianapolis 

Lattronics, (317) 846-5788 
MA Needham 

Stone Component Sales, (617) 444-1405 
Ml Grosse Pointe Park 

Greiner Assoc., (313) 499-0188 , 

MN Minneapolis 

Loren F. Green Assoc., (612) 781-161 1 


MO Grandview 

Beneke & McCaul, (816) 765-2998 
NC Raleigh 

Rep. Inc., (919) 851-3007 
NJ Northern 

J-Square, (516) 433-5330 
NY Pompey 

- S.F. Foster Co., (31 5) 677-3333 

Webster 

S.F. Foster Co., (716) 265-2072 
OH Cleveland 

Imtech Inc., (216) 826-3400 

Englewood 

Imtech Inc., (513) 836-0600 

PA Philadelphia 

C.H. Newson & Assoc., Inc., (215) 248-3377 
SC Raleigh, N.C. 

Rep. Inc., (919)851-3007 

TX Dallas 

Bl ackburn Assoc .,(214) 692-8885 

WA Seattle 

Northmar, Inc., (206) 524-5170 
Can Ottawa 

Multilek Inc., (613) 825-4695 

Toronto 

Multilek (416) 429-1269 
Inti Mexico, Mexico City 
Mexel, (905) 575-7868 


Distributors 


CA Los Angeles 

Energy Electronic Products, (213) 670-7880 

Santa Clara 

Re-Coil Electronics, (408) 984-0400 
FL Pompano Beach 

Zeus Components, (305) 942-4312 
IL Des Plaines 

Edmar Electronics Co., (312) 298-8580 
MA Burlington 

Wilshire Electronics, (617) 272-8200 
Zeus Components, (617) 273-0750 
Wakefield 

Semtex, (617) 245-9050 

NY Elmsfprd 

Zeus Components, (914) 592-4120 
OH Dayton 

Esco Inc., (513)226-1133 

TX Pallas 

KA Electronic Sales, (214) 634-7870 

WA Seattle 

Radar Electric Co., (206) 282-2511 

Can Montreal 

Prelco Electronics Ltd., (514) 389-8051 

Inti Mexico, Mexico City 

Mexel. (905) 575-7868 


Siemens 


Siemens Corporation 
186 Wood Avenue South 
iselin, New Jersey 08830 
(201) 494-1000 
Telex: 84-4491 
Ail Information: 

Bob Zolkowski 


Sales Offices & Representatives 


AL Huntsville 

Interep Assoc., (205) 881-3677 
AZ Scottsdale ' 

Siemens Corp., (602) 947-2231 
Summit Sales, (602) 994-4587 
CA El Sugundo 

Varigon Assoc.. (213) 679-0621 
Newport Beach 

Siemens (Western Region), (714) 540-2487 

San Diego 

S.R. Electronic, (714) 565-8411 

Sunnyvale 

Quadrep, Inc., (408) 733-7300 
CO Denver 

Omega, Ltd., (303) 758-1508 
pT West Simsbury 

Anchor Engineering Corp., (203) 658-6261 
FL Ft. Lauderdale 

Perrott Assoc., (305) 792-221 1 
Largo 

Perrott Assoc., (813) 585-3327 
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Siemens (cont) 


Orlando 

Perrott Assoc.. (315) 275*1132 

GA Atlanta 

Interep Assoc., (404) 394-7756 

lA Hiawatha 

Gassner & Clark Company, (319) 39-5763 
IL Park Ridge 

Metcom Assoc., (312) 696-1490 

Roaemont 

Siemens, Central Region, (312)671-2810 
IN Indianapolis 

Electro Reps. (31 7) 255-41 47 

Ft, Wayne 

Electro Reps. (219) 743-4611 
MA Newton Upper Falls 

Anchor Engineering Corp., (617) 964-6205 

Lexington 

KCiA Components, Inc., (617) 861-9024 

MO Baltimore 

J.A. Maguire & Company, (301) 377-0223 
Ml Farmington 

CMP Inc., (313) 477-7700 
MN St. Paul 

Cahill Assoc., (612) 64^-721 7 
MO Hazelwood 

DY-Tronix, (314) 731-5799 
Independence 
DY-Tronix, (816) 737-1100 
NC Winston-Salem 

J.A. Maguire & Company, (919) 725-7777 
N4 Haddonfield 

Thomas Assoc., (609) 854-3011 
Pehnsauken 

J.A. Maguire & Company, (609) 665-5136 
Iselin 

Siemens (Eastern Region), (201 ) 494-1 000 
NM Albuquerque 

A.Q. Electronics, (505) 883-1003 
NY Plainview. L.I. 

ERA, Inc., (516) 822-9890 
Syracuse 

Electra Sales, (31 5) 455-5783 

Rochester 

Electra Sales, (716) 436-4030/4037 

OH Rocky River 

Dolfuss-Root & Company, (216) 333-7504 

Centerville 

Dolfuss-Root & Company, (513) 433-6776 

PA Pittsburg 

Dolfuss-Root & Company, (4 1 2) 56 1 -4 1 25 
TX Arlington 

Siemens, (817)261-6543 

El Paso 

. A.Q. Electronics, (915) 545-2363 

UT Salt Uke City 

Omega, Ltd., (801) 266-9517 
WA Bellevue 

Ray Over Sales, (206) 454-4551 


Distributors 


AL Huntsville 

^ Cramer/EW Huntsville, (205) 539-57122 

Hall-Mark Electronics, (205) 837-8700 
At Phoenix 

Cramer/Arizona, (602) 944-2281 

CA Arcadia 

M:S. Laboratories. (213) 445-7231 

Burbank 

TAW Electronics, (213) 846-3911 

El Monte 

G.S. Marshall Co.. (213) 686-0141 

ElSegundo 

T.l. Supply Co., (213) 973-2571 
Irvine 

Cramer/Los Angeles, (714) 979-3000 

Mountain View 

Capacitor Sales Co., (415) 964-8880 

Newport Beach 

Semicomp Corp., (71 4) 833-3070 

San Diego 

Cramer/San Diego, (714) 365-1881 
Intermark Electronics, (7il4) 279-5200 
Liberty Electronics, (714) 565-9171 

Santa Ana 

Intermark Electronics, (714) 540-1322 
^Sunnyvale ^ ! 

Bell Industries, (4(38) 734-8570 
Cramer/San Francisco, (408 j 739-301 1 
G.S. Marshall, (408) 732-1100 
Intermark Electronics, (408) 738-1 111 
T.l. Supply Co.. (408) 732-5555 


Woodland Hills 

JACO Electronics. (213) 887-6400 
Semiconductor Concepts, (213) 887-6400 

CO Arvada 

G.S. Marshall Co.. (303) 423-9670 

Denver 

Cramer/Denver, (303) 758-2100 

Wheatridge 

Century Electronics, (303) 424-1985 

CT Hamden 

Wilshire Electronics, (203) 281-1166 

North Haven 

Cramer/Connecticut, (203) 239-5641 
FL Ft. Lauderdale 

Hall-Mark Electronics, (305) 9^1 -9280 

Hollywood 

Cramer/EW Hollywood, (305) 923-8181 

Orlando 

Cramer/EW Orlando, (305) 894-1511 
Hall-Mark Electronics, (305) 885-4020 

Pompano Beach 

Zeus Components, (305) 942-4312 

GA Atlanta 

Cramer/EW Atlanta, (404) 448-9050 
lA CedarRSpids 

Advent Electronics, Inc., (319) 393-8811 
IL Arlington Heights 

T.l. Supply Co., (31 2) 593-7660 < 

Chicago 

Semiconductor Specialists, (312) 279-1000 

Elk Grove Village 

Hall-Mark Electronics, (312) 437-8800 

Elmhurst 

Semiconductor Specialists, (312) 279- 1 000 

Mt. Prospect 

Cramer/Qhicago, (312) 593-8230 

^osemoht 

Advent Electronics, (312) 298-4210 
IN Indianapolis 

Advent Electronics, (31 T) 297-4910 
Semiconductor Specialists, (317) 243-8271 
Sheridan Sales Co., (31 7) 547-7777 
KS Lenexa 

Hall-Mark Electronics, (913) 888-4747 
MA Burlington 

Wilshire Electronics, (617) 272-8200 
Zeus Components, (617) 273-0750 

Newton Center 

Cramer/lnternatlonal, (617) 969-7700 

Waltham 

T.l. Supply Co., (617) 890-0510 
MD Baltimore ^ 

Hall-Mark Electronics. (301) 796-9300 
Radio Electric Service Co., (301) 823-0070 

Gaithersburg 

Cramer/EW Washington, (301 ) 948-01 1 0 

Hanover 

Cramer/EW Baltimore, (301 ) 796-5790 

Hyattsviile 

Milgray Electronics, (301 ) 864- 1111 
Ml Farmington 

Advent Electronics. (313) 477-165Q 
Sheridan Sales Co. , pi 3) 477-3800 
Semiconductor Specialists, (313) 478-2700 
MN Bloomington 
Arrow Electronics, (612) 888-5522 
Hall-Mark Electronics, (612) 884-9056 . 
Edina 

Cramer/Bonn. (61 2) 835-781 1 

Minneapolis 

Semiconductor Specialists, (612)854-8841 

MO Earth City 

Hall-Mark Electronics, (314) 201-5350 / 

Hazelwood 

Semiconductor Specialists, (314) 73 1 -2400 

Kansas Ciiy 

LCOMP Kansas City. (816) 221-2400 
Semiconductor Specialists, (816) 452-3900 
St. Louis 

LCOMP/Kansas City\ (314) 647-5505 

NC Raieigh 

Hall-Mark Electronics, (919) 832-4465 

Winston-Salem 

Cramer/Winston-Salem. (919) 725-8711 

NJ Berlin 

Magnetic Systems Labs, (609) 767-5300 

Cherry Hill 

1 Cramer/Pennsylvania, (609) 424-5993 

Clark 

T.l. Supply Co.. (201 ) 382-6400 

Haddonfield 

Mid-Atlantic Electronics, (609) 428-8288 

Moonachie 

Cramer/NewJersey, (201) 935-5600 


NM Albuquerque 

Century Electronics, (505) 292-2700 ^ 

Cramer/NewMexico, (505) 265-5767 
NY East Syracuse 

Cramer/Syracuse, (315) 437-6671 

Elmsford 

Zeus Components, (914) 592-4120 

Endweil 

Cramer/Binghamton, (607) 754-6661 

Forest Hills 

NASCO, (212) 793-6500 

Freeport 

Milgray Electronics, (516) 546-6000 

Hauppauge 

Cramer/Long Island, (516) 231-5600 
, Hall-Mark Electronics, (516)273-0030 
JACO Electronics, (516) 273-5500 
Semiconductor Concepts, (516) 273r1234 

Johnson pity 

Wilshire Electronics, (607) 797-1236 

New Hyde Park 

LaFayette Ind. Electronics, (516- 488-6600 

Plainview, L.l. 

A.C.L Electronics Corp., (516) 293-6630 

Rochester 

Cramer/Rochester, (716) 275-0300 
Simcona Electronics, (716) 328-3230 

OH Beachwood 

Sheridart Assoc., (216) 831-0130 

Cincinnati 

Cramer/Tri-States, (513) 771-6441 
Sheridan Sales Co., (513) 761-5432 

Cleveland 

Carmer/Cleveland, (216)248-8400 
Arrow Electronics, (216) 464-2000 

Dayton 

I Sheridan Sales Co. , (513) 277-891 1 

Kettering 

Arrow Electronics, Inc., (513) 253-9176 

I OK Tulsa 

Hall-Mark Electronics, (918) 835-8458 
T.l. Supply Co. , (918) 437-455S 

/ PA Erie 

ADVACOM Corp., (814) 455-8110 

Huntington Valley 

I Hall-Mark Electronics, (215)355-7300 

TX Austin 

I Hall-Mark Electronics, (512)837-2814 

I Dallas 

Carmer/Dallas, (214) 661-9^300 
Hall-Mark Electronics, (214) 231-6111 
I T. I. Supply Co., (214) 238-6852 

Houston ) 

! Lenert Co., (713)225-1465' 

! Hall-Mark Electronics, (713) 781-6100 

T. I. Supply Co., (713) 785-4800 
UT Salt Uke City 

Century Electronics, (801) 466-8721 
Cramer/Salt Lake City, (801 ) 487-4131 
WA Bellevue 

Bell Industries, (206) 747-1515 
Seattle 

, Cramer/Seattle. (206) 762-5755 
jlntermark Electronics, (206) 767-3160 
K>^ Electronics, (206) 323-5100 

Wl Milwaukee 

Semiconductor Specialists, (414) 257-1330 

Oak Creek 

Cramer/Wisconsin, (414) 764-1700 

West Allis 

Hall-Mark Electronics, (414) 476-1270 


Signetics 

Signetics Corporation 

811 East Arques Avenue 

Sunnyvale, California 94086 
(408) 739-7700 

TWX: (910) 339-9283 

Specific product information: 

Digital 

Memory 

TTL 

ECL 

ext. 3023 

Ext. 3658 

Ext. 2658 

Analog 

DMOS 

ext. 2470 

ext. 2355 

MOS 

ext. 3055 


Application engiheering: 

DMOS , 

Rus Hansen ext. 2765 

Digital 

Clement Lee ext. 251 1 
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Signetics (cont) 

Wl 

Greenvield ^ 


Mountain View 




L-Tec, (414)545-8900 . 


Elmar Electronics, (415) 916-361 1 

MOS 


Can 

Calgary, Alberta 


Hamilton/Avnet Electronics, (415) 961-7000 

Hal Hall ; ext 3037 


Philips Electronics Industries, Ltd., (403) 243- 


San Diego 

Dave Ulmari ^ ext. 3381 


7737 


Hamilton/Avnet Electronics, (714) 279-2421 

Analog 


Montreal, Quebec 


Liberty Electronics, (714) 565-9171 

Ted Vaeches ext. 2814 


Philips Electronics Industries, Ltd., (514) 342- 


Sunnyvale 




9180 


Intermark Electronics, (408) 738-1 111 




Ottawa, Ontario 

CO 

Commerce City 




Philips Electronics Industries, Ltd., (613) 237- 


Elmar Electronics, (303) 287-9611 


Sales Offices & Representatives 


3131 


Denver 




Toronto, Ontario 


Hamilton/Avnet Electronics, (303) 534-1212 

AL 

Huntsville 


Philips Electronics Industries, Ltd., (416) 292- 


Lakewood 


20th Century Marketing, (205) 772-9237 


5161 


Acacia Sales, (303) 232-2882 

AZ 

Phoenix 


Philips Electron Devices, 425-5161 

CT 

Danbury 


Chaparral-Dorton, (602) 263-0414 


Vancouver, B.C. 


Schweber Electronics, (203) 792-3500 


Signetics Sales Office, (602) 971-2517 


Philips Electronics Industries, Ltd., (604) 435- 


Georgetown 

CA 

Inglewood 


4411 


Hamilton/Avnet Electronics, (203) 762-0361 


Signetics Sales Office, (213) 670-1101 

Inti 

Argentina, Buenos-Aires 


Hamden 


Irvine 


Fapesa 1 .y.C. Tel: 652-7438/7478 


Arrow Electronics, (203) 248-3801 


Signetics S’ales Office, (714) 833-8980, (213) 

inti 

Austria, Wien . 

FL 

Ft. Lauderdale 


924-1668 


Osterreichische Philips, Tel: 93 26 1 1 


Arrow Electronics, (305) 776-7790 


San Diego 

Inti 

Australia, Lane-Cove, N.S.W. ^ 


Hamilton/Avnet Electronics, (305) 971-2900 


Mesa Engineering, (714) 278-8021 


Philips Industries-ELCOMA, Tel: 421261 


Hollywood 


Signetics Sales Office, (714) 560-0242 

inti 

Belgium Brussels 


Schweber Electronics, (305) 922-4506 


Sherman Oaks 


M.B.L.E.,Tel: 523 00 00 


Orlando 


Astraionics, (213) 990-5903 

inti 

Brazil, Sao Paulo 


Hammond Electronics, (305) 241-6601 


Sunnyvale 


_ Ibrape, S.A., Tel: 287-7144 

GA 

Atlanta 


Signetics Sales Office, (408) 736-7565 

inti 

Denmark, Kobenhavn 


Schweber Electronics, (404) 449-9170 

CO 

Denver 


Miniwatt A/S, Tel: 01/ 69 16 22 


Norcross 


Parker/Webster Company, (303) 770-1972 

Inti 

Finland, Helsinki 


Hamilton/Avnet Electronics, (404) 448-0800 

CT 

Newtown 


Oy Philips Ab, Tel: 1 72 71 

IL 

Elk Grove 


Kanan Associates, (203) 426-8157 

inti 

France, Paris 


Schweber Electronics, (312) 593-2740 

FL 

Altamonte Springs 


R.T.C., Tel: 355-44 99 


Elmhurst 


Semtronic Associates, (305) 831-8233 

inti 

Hong Kong, Kwuntong 


Semiconductor S^)ecialists, (312) 279-1000 


Ft. Lauderdale 


Philips Hong Kong, Ltd., Tel: 3-427 232 


Schiller Park 


Semtronic Associates, (305) 771-0010 

inti 

India, Bombay 


Hamilton/Avnet Electronics, (312) 671-6082 


Largo 


Semiconductors, Ltd., Tel: 293-667 

IN 

Indianapolis 


Semtronic Associates, (813) 586-1404 

Inti 

Indonesia, Jakarta 


Semiconductor Specialists, (317) 243-8271 


Pompano Beach 


P.T. Philips-Ralln Electronics, Tel: 581058 

KS 

Lenexa 


Signetics Sales Office, (305) 782-8225 

inti 

Iran, Tehran 


Hamilton/Avnet Electronics, (913) 888-8900 

GA 

Dougiasviile 


Berkeh Company, Ltd., Tel: 831 564 

MA 

Waltham 


20th Century Marketing, (404) 942-6483 

Inti 

Israel, Tel Aviv 


Schweber Electronics, (617) 890-8484 

IL 

Chicago 


Rapac Electronics, Ltd., Tel: 477 115/6/7 


Woburn 


L-Tec, (312) 286-1500 

Inti 

Italy, Milano 


Arrow Electronics, (617) 933-8130 


Rolling Meadows 


Philips S.p.A., Tel: 2-6994 


Hamilton/Avnet Electronics, (617) 933-8000 


Signetics Sales Office, (312) 259-8300 

Inti 

Japan, Tokyo 


Baltimore 

IN 

Noblesville 


Signetics Japan, Ltd., Tel: 03/230 1521 


Arrow Electronics, (301 ) 247-5200 


Signetics Sales Office, (31 7) 773-6770 

inti 

Korea, Seoul 


Gaithersburg 

KS 

Lenexa 


Kumho & Co., Tel: 76/5271-5 


Pioneer Washington Electronics, (301) 948-0710 


Buckman & Associates, (913) 492-8470 

Inti 

Mexico, D.F. 


Hanover 

MA 

Reading 


Electronica S.A. do C.V., Tel: 533-1180 


Hamilton/Avnet Electronics, (301) 796-5000 


Kanan Associates, (617) 944-8484 

inti 

Netherlands, Eindhoven 


Rockville 


Woburn 


Philips Nederland B.V., Tel: 040/79 33 33 


Schweber Electronics, (301) 881-2970 


Signetics Sales Office, (617) 933-8450 

inti 

New Zealand, Wellington 

Ml 

Farmington 

1 MO 

Glen Burnie 


E.D.A.C.,Ltd., Teh873159 


Semiconductor Specialists, (313)478-2700 


Microcomp, (301) 761-4600 

Inti 

Norway, Oslo 


Livonia 

1 Ml 

Bloomfield Hills ! 


Electronica A.S., Tel: 02/15 05 90 


Hamilton/Avnet Electronics, (313) 522-4700 


Ellinger Sal^s, (313) 642-0203 

Inti 

Philippines, Makata-Rizal 


Troy 

1 MN 

Edina 


Philips Industrial Dev., Inc., Tel: 868 951-9 


Schweber Electronics, (313) 583-9242 

1 

Mel Foster Tech. Assoc., (612) 835-2254 


Singapore/Malaysia - Toa Payoh 

MN 

Eden Priarie 


Signetics Sales Office, (612) 835-7455 


Philips Singapore Pte., Ltd., Tel: 538811 


Schweber Electronics, (612) 941-5280 

MO 

St. Charles 

inti 

South Africa, Johannesburg 


Edina \ 


Buckman & Associates, (314) 724-6690 


E.D.A.C. (Pty), Ltd., Tel: 24-6701-3 


Hamilton/Avnet Electronics, (612) 941-3801 

NC 

Cary 

Inti 

Spain, Barcelona 


Minneapolis 


Montgomery Marketing, (929) 467-6319 


Copresa S.A., Tel; 329 63 12 


Semiconductor Specialists, (612) 854-8841 

NJ 

Haddonfieid 

Inti 

Sweden, Stockholm 

MO 

Hazelwood 


Thomas Associates, (609) 854-301 1 


Elcoma A.B., Tel; 08/67 97 80 


Hamilton/Avnet Electronics, (314) 731-1 144 

1 

Piscataway 

inti 

Switzerland, Zurich 

NC 

Greensboro 


Signetics Sales Office, (201) 981,-0123 


Philips A.G., Tel; 01/44 22 1 1 


Hammond Electronics, (919) 275-6391 


Cherry Hill 

Inti 

Taiwan, Taipei 

NJ 

Cedar Grove 


Signetics Sales Office, (609) 665-5071 


Philips Taiwan, Ltd., Tel: 02/ 551 3101-5 


Hamilton/Avnet Electronics, (201 ) 239-0800 

NM 

Albuquerque 

Inti 

Thailand, Bangkok 


Cherry Hill 


The Staley Company, (505) 821-4310/1 1 


Saeng Thong Radio, Ltd., Tel: 527195, 519763 


Milgray-Delaware Valley, (609) 424-1300 

NY 

Wappingers Falls 

inti 

United Kingdom, London 


Moorestown 


Signetics Sales Office, (914) 297-4074 


Mullard, Ltd., Tel: 01/ 580 6633 


Arrow/ Angus Electronics, (609) 235-1900 


Woodbury, L'.l. 

inti 

Venezuela, Caracas (Panama, Aruba, Trinidad) 


Mr. Laurel 


Signetics Sales Office, (516) 364-9100 


Instrulab C.A., Tel: 614138 


Hamilton/Avnet Electronics, (609) 234-2133 

OH 

Centerville 

Inti 

West Germany, Hamburg 


Saddlebrook 


Norm Case Associates, (513) 433-0966 


Valvo, Tel: 040/3296-1 


Arrow Electronics, (201) 797-5800 


Fairview Park 




Somerset 


Norm Case Associates, (216) 333-4120 




Schvyeber Electronics, (201) 469-6008 


Worthington 


Distributors 

NM 

Albuquerque 


Signetics Sales Office, (614) 888-7143 



Hamilton/Avnet Electronics, (505) 765-1500 

OR 

Portland 



NY 

Buffalo 


Western Technical Sales, (503) 297-171 1 

AL 

Huntsville 


Summit Distributors, (716) 884-3450 

TX 

Dallas 


Hamilton/Avnet Electronics, (205) 533-1170 


East Syracuse , 


Cunningham Company, (214) 233^4303 

AZ 

Phoenix 


Hamilton/Avnet Electronics, (31 5) 437-2642 


Signetics Sales Office, (214) 661-1296 


Hamilton/Avnet Electronics, (602) 275-7851 


Farmingdale, L.I. 


Houston 


Liberty Electronics, (602) 257-1272 


Arrow Electronics, (516) 694-6800 


Cunningham Company, (713) 461-4197 

CA 

Costa Mesa 


Johnson City 

UT 

Salt Lake City 


Schweber Electronics, (213) 537-4320 


Wilshire Electronics, (607) 797-1236 


Parker/Webster Company, (801 ) 486-3737 


Culver City 


Rochester 

WA 

Bellevue 


Hamilton Electro Sales, (213) 558-2183/4 


Hamilton/Avnet Electronics, (716) 442-7820 


Western Technical Sales, (206) 641-3900 


El Segundo 


Schweber Electronics, (716) 461-4000 




Liberty Electronics, (213) 322-8100 
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Signetics (cont) 


Wastbury, L.l. 

Hamllton/Avnet Electronics, (516) 333-5800 
; Schweber Electronics, (516) 334-7474 
OH Beechwood 

Schweber Electronics, (216) 464-2970 
Cleveland 

Arrow Electronics, (216) 464-2000 
Hamilton/Avnet Electronics, (216) 461-1400 
Pioneer Standard Electrcmics, (216) 587-3600 

Dayton 

Arrow Electronics, (513) 253-9176 
Hamilton/Avnet Electronics, (513) 433-0610 
Pioneer Standard Electronics, (513) 236-9900 

TX Auatin 

Schweber Electronics, (512) 837-2890 

Dallas 

Component Specialties, (214) 357-4576 \ 

Hamilton/Avnet Electronics, (214) 661-8661 
Schweber Electronics, (214) 661-5010 

Houston 

Component Specialties, (713) 771-7237 
Hamilton/Avnet Electronics, (713) 526-4661 
Schweber Electronics, (713) 784-3600 
UT Salt Lake City 

Alta Electronics, (801 ) 486-7227 
Hamilton/Avnet Electronics, (801) 262-8451 
WA Bslldvua 

Hamilton/ Avnet Electronics, (206) 746-8750 

Seattle 

Intermar^ Electronics, (206) 767-3160 
Liberty Electronics, (206) 763-8200 
Can Downsyiew, Ontario 

(^sco Electronics, (416) 661-0220 

Mississauga, Ontario 

Hamilton/Avnet Electronics, (416) 677-7432 

Montreal, Quebec 

Cesco Electronics, (514) 735-551 1 

Zentronics, Ltd., (514) 735-5361 

Ottawa, Ontario 

Hamilton/Avnet Electronics, (613) 226-1700 
Zentronics, Ltd., (613) 238-641 1 
Toronto, Ontario 
Zentronics, Ltd.., (41 6) 789-51 1 1 
Vancouver, B.C. 

Bowtek Electronics, Co., Ltd., (604) 736-1141 
Vine St. Laurent, Quebec 
Hamilton/Avnet Electronics, (514) 331-6443 


Silicon General 


Silicon General, Inc. 

7382 Bolsa Ave. 

Westminister, California 92683 
(714) 892-5531 
TWX: (910) 596-1804 


Sales Offices & Representatives 


AL Huntsville 

rMorcota, (205) 539-8476 
AZ Scottsdale 

Q. T. Wiles & Assoc., (602) 948-5590 
CA Los Angeles 

Q. T. Wiles & Assoc., (J13) 478-0183 
tustin 

Q. T. Wiles & Assoc., (71 4) 832-4952 
CT Middletown 

Beil Controls, (203) 346-0670 
FL y Clearwater 

Dyne-a-Mark, (81 3) 441 -4702 

R. Lauderdale 
Dyne-a-Maric, (305) 771-6501 

lA Cedar Riipids 

S & O Sales, (31 9) 393-1845 
The John G. Trivist Co., (31 9) 393-8703 
IL Elk Grove Village 

The John G. Twist Co., (31 2) 593-0200 
IN Fort Wayne 

Robert O. Whiteseil & Assoc., (219) 432-5591 
Indianapolis 

Robert O. Whiteseil & Assoc., (317) 359-9238 

Kokomo 

Robert O. Whiteseil & Assoc., (317) 452-6065 
KS Prairie Village 

The John G. Twist Co., (913) 236-4646 
KY Louisville 

Robert O. Whiteseil & Assoc., (502) 893-7303 
MD Baltimore 

Conroy Sales, (301) 296-2444 


Ml Grand Rapids 

Robert O. Whiteseil & Assoc., (616) 942-5420 

Southfield 

Robert O. Whiteseil & Assoc., (313) 358-2020 

St. Joseph 

Robert O. Whiteseil & Assbc., (616) 983-7337 
MN Minneapolis 

Comstrand, (612) 571-0000 
MO St. Louis 

Jhe John G. Twist Co. , (314) 432-2830 

NC Raleigh 

Component Sales, (919) 782-8433 
NH Nashua 

Bell Controls, (603) 882-8984 

NJ Teaneck 

R . T. Reid Assoc. . (201 ) 692-0200 
NY Syracuse 

Nycom, Inc. , (31 5) 437-8343 
OH Cincinnati 

Robert O. Whiteseil & Assoc., (513) 521-2290 

/ Columbus 

Robert O. Whiteseil & AsSoc., (614) 888-9396 

Dayton 

Robert O. Whiteseil & Assoc., (513) 298-9546 

Middleburg Heights 

Robeil O. Whiteseil & AssoCi, (216) 826-4424 

OR Beaverton 

N. R. Schultz Company, (503) 643-1644 

PA Pittsburgh 

Robert O. Whiteseil & Assoc. ,(412) 344-7277 

TN Greenville 

Robert O. Whiteseil & Assoc. ,(615) 639-61 54 

TX Austin 

Semiconductor Sales Assoc., (512) 454-6553, 

454-4522 

Houston ‘ 

Semiconductor Sales Assoc., (713) 661-0681 

vRichardson 

Semiconductor Sales Assoc., (214) 231-6181 

WA Bellevue 

N. R. Schultz Company, (206) (154-0300 
Wl^ Wauwatosa 

The John G. Twist Co., (414) 475-7755 
Can Downview, Ontario 
Centronics, Ltd., 

MontreaL Quebec 
Centronics. Ltd. 

Inti Australia, Prospect, S.A. 

' A. J. Ferguson (Adelaide) Pty Ltd. 

inti Austria, Wein 

Bacher GmbH 
Inti Belgium, Brussels 
Sotronic 

Inti Denmark, Copenhagen N.V. 

€. V. Johanssen Elektronik AS 
Inti Finland, Helsinki 

Hilvonen Technical Products 
inti France, Levellois-Perret 

Radio Equipments- Antares 
inti Germany, Munich 

Neumuller GmbH 
Inti India 

/ Bombay 

Zenith Electronics 
Inti Israel, Tel Aviv 

Talviton Electronics, Ltd. 

Inti Italy, Milano 

I.S.A.B. Spa. 

Inti Japan, Tokyo; 

Hakuto Co. Ltd. 

inti Netherlands, The Hague 

Koing En Hartman 

Inti Norway, Oslo 

Henaco A/S 

Inti South Africa, Pretoria 

Electronic Bldg. Elements (Pty) Ltd., 

Inti Sweden, Vailingby 

Svensk Teleindustri AB 
inti Switzerland, Zurich 

Dimes AG 

inti United Kingdom, Hitchin, Hertfordshire 

REL Equipment & Components, Ltd. 


Distributors 


AL Huntsville , 

Powell Electronics, (205) 539-2731 

AZ Phoenix 

R. V. Weatherford (602) 272-7144 
CA Anaheim 

R. V. Weatherford (714) 547-0891 

Carson 

Lafayette (213) 321-0102, (714) 638-9111 

Glendale 

R. V. Weatherford (213) 849-3451 


Newport Beach 

Semicomp, (714) 833-3070 

Palo Alto 

R . V. Weatherford, (41 5) 493-5373 

Pomona 

R. V. Weatherford, (714) 623-1261 

San Diego 

R. V. Weatherford, (714) 278-7400 

Sunnyvale 

Diplomlat West, (408) 734-1900 

Woodland Hills 

Semiconductor Concepts, (213) 884-4560 

CO Denver 

Newark Electronics, (303) 757-3351 

Englewood 

R . V . Weatherford, (303) 761 -5432 
FL Clearwater 

biplomat/Southern, (813) 443^4514 
Fort Lauderdale 
Newark, (305) 587-2372 
Miami Springs 
Powell, (305) 592-3260 
OfMndo 

Powell, (305) 859-1450 
lA Cedar Rapids 

Deeco, (319) 365-7551 
IL Chicago 

Newark Electronics, (312) 638-441 1 

Westmont 

Bodelle (312) 323-9670 

MA Dedham 

Gerber Electronics, (617) 329-2400 

Lexington 

Harvey R & D, (617) 861-9200 

Newton 

Green-Shaw Co. , (6 1 7) 969-8900 
Ml Farmington 

Diplomat/Northland, (313) 477-3200 

Grand Rapids 

Newark Electronics, (61)6) 452-1411 
Oak Park ^ 

Newark Electronics, (313) 548-0250 

MN Edina 

Industrial Components, (612) 831-2666 

Minneapolis 

Newark Electronics, (612) 331-6350 
NJ Little Falls 

DIplomat/PC, (201) 785-1830 

Moorestown 

Arrow Electronics, (215) 928-1 8(X) 

NM Albuquerque 

R. V. Weatherford, (505) 842-0868 

NY Buffalo 

Summit Electronics, (716) 884-3450 
Farmingdale, L.I. 

Pride Electronics, (516) 293-4020 
New Hyde Park 
Lafayette, (516) 488-6600 
Rochester 

Summit Electronics, (716) 334-8110 

Woodbury 

Diplomat Electronics, (516) 921-7920 
PA Philadelphia 

Powell Electronics, (2 1 5) 365- 1 900 

TX Dallas 

Component Specialties, (214) 357-4576 
K-A Electronics, (214) 634-7870 
R.V. Weatherford, (214) 243-1571 

Houston 

Harrison Equipment, (713) 652-4750 
R. V. Weatherford, (713) 688-7406 
UT Salt Uke City 

Diplomat/Alta, (801) 486-7227 

WA Seattle 

Almac/Stroum, (206) 763-2300 
R. V. Weatherford, (206) 243-6340 \ 

Wl Brookfield 

Newark Electronics, (312) 638-441 1 
Milwaukee j 

Marsh Electronics. (414) 545-6500 
Can Montreal 

Cesco Electronics Ltd., (514) 735-551 1 
Future Electronics Corp., (514) 735-5775 

Quebec 

Cesco Electronics Ltd., (418) 524-4641 

Rexdale, Ontario 

Future Electronics Corp., (416) 677-7820 

Vancouver 

I ntek Electronics Ltd., (604) 324-6831 


Siliconix 


\ 

Siliconix incorporated 
2201 Laurelwood Road 
Santa Clara, California 95054 
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Siliconix (cont) 


(408) 246-8000 
TWX: (910) 338-0227 
Specific product information: 

Publications ext 128 

Application engineering: 

Analog ext 225 

Digital ext 129 

Micropower Linear ext 129 

Switches ext 449 

Timing ext 124 

Literature: 

Publications ext 128 

Price and delivery: 

Sales Department ext 21 0 


Place an order: 

Local Field Office Preferred 

Foiiow-up an order: 

Local Field Office Preferred 
All other information: 


Publications ext 128 

Or Public Relations ext 121 


Sales Offices & Representatives 


AL Huntsville 

Rep. Inc., (205) 881-9270 
AZ Phoenix 

Siliconix. (602) 252-5885 
CA Huntington Beach 

Siliconix, (213) 592-1336 
Irvine 

Celtec Company. (714) 752-61 1 1 

San Diego 

Celtec Company, (714) 279-7961 

Santa Clara 

Magna Sales, (408) 985-1750 
. Siliconix, (408) 246-8000 

Sherman Oaks 

Celtec Company, (213) 990-3440 
CO Littleton 

Siliconix, (303) 795 t3187 
CT Ridgefield 

Phoenix Sales Co., (203) 438-9644 
FL Ft. Lauderdale 

Perrott Assoc., (305) 792-221 1 
Largo 

Perrott Assoc., (813) 585-3327 

Orlando 

Perrott Assoc., (305) 275-1 132 
GA Tucker 

Rep. Inc., (404) 938-4358 
lA Cedar Rapids 

BC Electronics, (319) 364-7253 
IL Wheeling 

Siliconix, (312) 541-0131 
IN Carmel 

Rich Electronic Marketing, (31 7) 844-8462 

KS Olathe 

BC Electronics, (913) 888-6680 
MA Waltham 

Siliconix. (617) 890-7180 
MD Baltimore 

Coulboum DeGreif, (301) 247-4646 
Mi Detroit 

Rathsburg Assoc., (313) 882-1717 
MN Minneapolis 

Siliconix, (612) 835-2515 
MO Hazelwood 

BC Electronics, (31 4) 731 -1 255 
NC Cary 

Montgomery Marketing, (919) 467-6319 
NY Baldwin 

R.O.M.E. Inc., (516)623-3344 

Melville 

Siliconix, (516) 694-8474 

Pittsford 

T* Electronics, (716) 381-2255 

Syracuse 

T2 Electronics, (31 5) 463-8592 
OH Brunswick 

Kimconics Saips, (216) 225-61 1 1 

Dayton 

Kimconics Sales, (51 3) 898-1 783 
PA Ft. Washington 

G.C.M. Assoc., (215) 646-7535, 646-2304 

Waterford 

Kimconics Sales, (814) 796-6556 

TX Austin 

Semiconductor Sales Assoc., (512) 454-6553 

Dallas 

Siliconix. (214) 234-6927 

Houston 

Semia}nductor Sales Assoc., (214) 661-0681 


Richardson 

Semiconductor Sales Assoc. (214) 231-6181 
UT Salt Uke City 

Rapier-Richards Marketing, (801) 486-3415 
WA Seattle z 

Blair Hirsh Company, (206) 783-3423 
Wl Milwaukee 

JM Sales. (414) 546-0040 
Can Dollard Des Ormeaux, Quebec 
R.F.Q. Ltd., (514) 626-8324 
Mississaugua, Ontario 
R.F.Q. Ltd., (416) 626-1445 
Inti Argentina, Buenos Aires 

Corte & Cia S.R.L., Tel; 27-0101, 27-9047, 23- 
6466 

inti Australia, Kingsgrove, N.S.W. 

I.R.H. Components Co., Tel: 500-111 
Inti Austria, Wien 

Ing. Ernst. Steiner, Tel: 222/822674 
Inti Belgium, Kauwendaai 

Zwaan PVBA, Tel: 01 5/2 1 80 00 
Int) Brazil, Sao Paulo 

Filcres Imp & Rep, Tel; 01 1-221-44 
inti Denmark, Glostrup 

Ditz Schweitzer A.S. Tel: (01) 45 30 44 
Inti Finland, Kaunianinen 

OY Findip AB, Tel: 90-502255 
inti France, Creteii Cedex 

Siliconix SARL, Tel: 377 12 51 
inti Greece, Piraeus 

General Electronics, Ltd., Tel: 491 3595 
inti India, Bombay 

Zenith Electronics, Tel: 367717 
inti Israel, Tel Aviv 

Talviton Electronics, Ltd. , Tel: 44 45 72, 44 62 80 

Inti Italy 

Bologna 

Dott. Ing. Giuseppe DeMico, Tel; 555 614 

Milano 

Dott. Ing. Giuseppe DeMico, Tel: 653 131 

Padova 

Dott. Ing. Giuseppe DeMico, Tel; 652 909 

Rome 

Dott. Ing. Giuseppe DeMico, Tel: 316 204 

Torino 

Dott. Ing. Giuseppe DeMico, Tel: 874 137 

Inti Japan, Tokyo 

Siliconix/DISC Japan Branch, Tel: (03) 262-4777 
Inti Netherlands, Kortenhoef 

Datron B.V.. Tel: 02150-60834/60874 
inti New Zealand, Palmerston North 

Electronic Component Services, Tel; 77-407 
Inti Norway, Strommen 

A.S. Kjell Bakke, Tel: (02) 71 18 71. 71 53 50 
inti South Africa, Cape Town 

Electrolink (Pty) Ltd. , Tel : 457656/7 
Inti Spain, Madrid 

ATAIO, Tel: 733 05 62 
inti Sweden, Soina 

Komponentbolaget NAXAB, Tel: 08/985 140 
inti Switzerland, Zurich 

Kontron Electronic AG, Tel; 01 62 82 82 
Inti Taiwan, Taipei 

Don Business Corp., Tel: 581 7623 
Inti United Kingdom, Thatcham 

Siliconix, Ltd. , Tel : Thatcham 64846 
inti Venezuela, Caracas 

Ibars & Cia, S.A., Tel: 987 3391 
Inti West Germany, Bemhausen 

Siliconix GmbH, Tel: (071 1 ) 702 066 
inti Yugoslavia, Brussels, Belgium 

Belram S.A., Tel: 34 33 32, 34 26 1 9 


Distributors 


AL Huntsville 

Hamilton/Avnet Electronics, (205) 533-1170 

AZ Phoenix 

Hamilton/Avnet Electronics, (^2) 275-7851 
CA Costa Mesa 

Avnet Electronics. (714) 754-61 1 1 
Culver City 

Hamilton Electro Sales, (213) 558-2121 

Mountain View 

Elmar Electronics, (415) 961-3611 
Hamilton/Avnet Electronics, (41 5) 961 -7000 

San Diego 

Hamilton/Avnet Electronics, (714) 279-2421 
CO Commerce City 

Elmar Electronics, (303) 287-9611 

Denver 

Hamilton/Avnet Electrcxiics, (303) $34-1212 

CT Hamden 

Wilshire Electronics, (203) 281-1166 


Wilton 

Hamilton/Avnet Electronics, (203) 762-0361 

FL Hollywood 

Hamilton/Avnet Electronics, (305) 925-5401 

GA Norcross 

Hamilton/Avnet Electronics, (404) 448-0800 

IL Elmhurst 

Semiconductor Specialists, (312) 279-1000 

Schiller Park 

Hamilton/Avnet Electronics, (312) 678-6310 

IN Indianapolis 

Semiconductor Specialists, (317) 243-8271 

KS Lenexa 

Hamilton/Avnet Electronics, (913) 888-8900 
MA Burlington 

Wilshire Electronics, (617) 272-8200 

Woburn ' 

Hamilton/Avnet Electronics, (617) 933-8000 
MD Gaithersburg 

Pioneer/Washington Elec., (301) 948-0710 

Hanover 

Hamilton/Avnet Electronics, (301) 796-5577 

Ml Farmington 

Semiconductor Specialists, (313) 478-2700 

Livonia 

Hamilton/Avnet Electronics, (313) 522-4700 

MN Edina 

Hamilton/Avnet Electronics, (612) 941-3801 

Minneapolis 

Semiconductor Specialists, (612) 854-8841 

MO Hazelwood 

Hamilton/Avnet Electronics, (314) 731 -1145 
Semiconductor Specialists, (314) 731-2400 

Kansas City 

Semiconductor Specialists, (816) 452-3900 

NJ Cedar Grove 

Hamilton/Avnet Electronics, (201) 239-0800 

Clifton 

Wilshire Electronics, (201) 340-1900 

Mt. Laurel 

Hamilton/Avnet Electronics, (609) 234-2133 

NM Albuquerque 

Hamilton/Avnet Electronics, (505) 765-1500 
NY East Syracuse 

Hamilton/Avnet Electronics, (315) 437-2642 

Farmingdaie 

Wilshire Electronics, (516) 294-5775 

Hauppauge 

Components Plus, (516) 231-9200 

Johnson City 

Wilshire Electronics. (607) 797-1236 

Rochester 

Hamilton/Avnet Electronics, (716) 442-7820 
Wilshire Electronics, (716) 442-9560 

Westbury 

Hamilton/Avnet Electronics, (516) 333-5800 

OH Cleveland 

Hamilton/Avnet Electronics, (216) 461-1400 

Dayton 

Hamilton/Avnet Electronics, (513) 433-0610 
Semiconductor Specialists, Inc., (513) 278-9455 

PA Horsham 

Pioneer/Delaware Valley, (215) 674-5710 

Philadelphia 

Wilshire Electronics, (215) 627-1920 

Pittsburgh 

Semiconductor Specialists, (412) 781-8120 

TX Dallas 

Hamilton/Avnet Electronics, (21 4) 66 1 -866 1 
Quality Components, (214) 387-4949 

Houston 

Hamilton/Avnet Electronics (713) 526-4661 
Quality Components (713) 777-7116 
UT Sait Uke City 

Hamilton/Avnet Electronics, (801) 262-8451 

WA Bellevue 

Hamilton/Avnet Electronics, (206) 746-8750 

Wi Milwaukee 

Semiconductor Specialists, (414) 257-1330 
Can Montreal, Quebec 

Hamilton/Avnet Int’l (Canada) Ltd., (514) 331-6443 

Ottawa, Ontario 

Hamilton/Avnet Int’l (Canada) Ltd., (613) 226-1700 

Toronto, Ontario 

Hamilton/Avnet Int’l (Canada) Ltd., (416)677-7432 
Veincouver, B.C. 

R. A.E. Industrial Elec., (604) 687-2621 

Inti France 
Antony 

Almex S.A., Tel: 666 21 12 

Grenoble Cedex 

Elic 38, Tel: (76) 87 67 71 

Paris 

S. C.A.I.B., Tel: 555 95 54 

Poitiers 

Aquitaine Composants, Tel: (49) 88 60 50 
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Rennes 

Quest Composants.-Tel: (99) 36 00 58 
Talence 

Aquitaine Composants, Tel: (56) 91 13 92 
Toulouse 

Aquitaine Composants, Tel : (61 ) 427 882 
inti Japan, Tokyo 

Teijin Advanced Products Corp., Tel: (506) 467 
013 

Inti United Kingdom ^ 

Cheshire 

Wolley Components Ltd.. Tel: (061928) 2289/7425 
Leicester 

Atlantic Components Ltd., tel: Leicester (0533) 
65931 

Slough, Budcs 

Atlantic Components Ltd., Tel: (0753) 22243 
west Drayton, Middlesex 
Semiconductor Spectaliste (UK) Ltd., Tel: (08954) 
46415 

west Lothmn, Scotland 

Semiconductor Specialists (UK) Ltd.. Tel: 
Livingston 31967 
inti West Gernumy 
Dusseldorf 

EBV Elektronik GmbH. Tel: (921 1 ) 848-46/7 
Frankfurt 

EBV Elektronik GmbH. Tel: (0611 ) 72-04-16/17 
Lehrte 

Unitronic Schulter GmbH u Co Kg. Tel: (05132) 
53001 

Munchen 

EBV Eiektronick GmbH. Tel: (089) 64 40 55 
Schleswig 

Ing. Buro K.-H. Dreyer, Tel: (04621) 23121 
Stuttgart 

EBV Elektronik GmbH, Tel: (071 1 ) 24 74 81 


SMC Microsystems 


SMC Microsystems Corporation 
35 Marcus Boulevard 
Hauppauge. New York 11787 
(516) 273-3100 
TWX: (510) 227-8898 


Sales Offices & Representatives 


AL Huntsville 

EMA, (205) 533-6640 
AZ Scottsdale 

Dar C.. Inc-, (602) 984-2240 
CA Culver City 

OeAngelo, Rothman & Co., (213) 398-6239 
Mountain View 
NOR-CAL, (41 5) 961 -8l21 
CO Denver 

Mike Duffy Associates, (303) 934-7392 
FL Hollywood 

Component Engineering Sales Co., (305) 922- 
5230/8917 
IL Skokie 

i Mar-Con, (312) 675-6450 

IN Carmel 

S.A.I. Marketing. (317)844-7196 
MA Burlington 

Contact Sales. Inc., (617) 273-1520 

MO Baltimore 

Burgin-Kreh Associates, (301) 788-5200 
MN New Brighton * 

TWC. (612) 636-1770 
MO Florissant 

S.A.I. Marketing. (314) 837-5200 
NC Winston Salem 

Burgiri-Kreh Associates. (919) 768-4174 
NJ Camden 

QED, (215)925-8711 
Kea^y 

Addem, (516) 567-5900 
NY Buffalo 

Ossmann Component Sales Corp., (716) 832- 
4271 

Huntington Station 
Addem, (516) 576-5900 
Kingston 

Ossmann Component Sales Corp., (914) 338- 
5505 

Rochester 

Ossmanni Component Sales Corp., (716) 442- 
3290 


Syracuse 

Ossmann Component Sales Corp., (315) 454- 

4477 

Vestal 

Ossmann Component Sales Corp., (607) 785- 
9949 

TX Dallas 

Kruvand Associates. (214) 691-4592 

Houston 

Kiuvand Associates, (713) 661-3007 

VA Lynchburg 

Burgin-Kr(^ Associates, (804) 845-5600 

WA Bellevue 

SDR* Products & Sales. (206) 747-9424, 624- 
2621 

Can Mississauga, Ontario 

R.F.Q. Ltd . (416) 626-1445 
Dollard des Ormeaux, Quebec 
R.F.Q. Ltd., (514) 626-8324 
Inti Australia, Prospect, S.A. 

A. J. FWguson Pty., Ltd. 516895 
Inti Austria, Vienna 

Bacher Elektronische, Tel: (222) 837-152 
Inti Bemelux Countries, Breda, Netherlands 
Famatra Benelux. Tel: (76) 133457 
Inti France, Sevres 

Tekelec, Tel: 027-75-35 
Inti Israel, Jerusaleni 

Carmira. Tel: 02-811-051 
Inti Japan, Tokyo 

Teijin Advanced Products Corp., Tel: 506/ 4670-6 
Inti Norway, Oslo 

EGA A/S. Tel: (2) 221900 
Inti Switzerland, Zurich 

Dimos AG Tel : (51 ) 626140 
Inti United Kingdom, London 

Rastra Electronics, Ltd. , T el: ( 1 ) 748 3143 
Inti West Germany, Munich 

Atlantic Electronik GmbH, Tel; (89) 785 3112 


Distributors 


CA Culver City 

NESCO. (213) 391-6294 - 
Mountain View 
Nor-Cal Assoc., (415) 961-8121 
CT Westport 

NASCO, (203) 226-3381 
IL Skokie 

Mar-Con Sales. (312) 675-6450 
IN Indianapolis 

Sheridan Sales Co., (31 7) 297-31 46 
MA Burlington 

Contact Distribution, (617) 273-1520 
Waltham 

QPL, (617) 891-0460 
MD Baltimore 

Blanco, (301)788-4200 
Ml Farmington Hills 

Sheridan Sales Co. ,(313) 477-3800 
Grand Rapids 

Sheridan Sales Co., (616) 942-2504 
MN Minneapolis 

Cassidy Electronics, (612) 835-7746 
MO Florissant 

Sheridan Sales Co., (314) 837-5200 
NJ Camden 

QED. (215)925-8711 
NY Buffalo 

Ossmann Component Sales Corp., (716) 832- 
4271 

Farmingdale 

Norelcom Electronics, (516) 249-7262 

Kingstori 

Ossmann Component Sales Corp., (914) 338- 
5505 

Rochester 

Ossmann Component Sales Corp., (716) 442- 

3290 

Syosset 

NASCO. (516) 822-9420 

Syracuse 

Ossmann Component Sales Corp., (315) 454- 

4477 

Vestal 

Ossmann Component Sales Corp., (607) 785- 
9949 

OH Beachwood 

Sheridan Sales Co:. (216) 831-0130 

Cincinnati 

Sheridan Sales Co.. (513) 761-5432. (800) 543- 
4695 j 

Dayton 

Sheridan Sales Co., (513) 277-891 1 


PA PITTSBURGH 

Sheridan Sales Co., (412) 244-1640 

TX Dallas 

, Quality Components, (214) 387-4949 

Can Montreal 

Future Electronics. (514) 735-5775 
Toronto, Ontario 
Westburne, (416) 787-2431 
Inti Australia, Prospect, S.A. 

A.J. Ferguson fty.. Ltd. Tel: 516 895 
Inti Austria, Vienna 

Bacher Elektronische, Tel: (222) 837 152 
Inti Benelux Countries, Breda, Netherlands 

Famatra Benelux, Tel: (76) 133457 
Inti France, Sevres 

Tekelec-Airtronic 
Inti Norway, Oslo 

EGA A/S, Tel: (2) 221900 
Inti Switzerland, Zurich 

Dimos AG, Tel: (51) 626140 
Inti United Kingdom, London 

Rastra Electronics, Ltd., Tel: (1 ) 7483143 
inti West Germany, Munich : 

Atlantik Elektronik GmbH, Tel: (89) 7853112 


Solid State Scientific, Inc. 


Solid State Scientific, Inc. 

Montgomery ville Industrial Center 
Montgomeryville, Pennsylvania 18936 
(215)855-8400 
TWX: (510)661-7267 
All other information: 

All inquiries: Sales Department ' 


Sates Offices & Representatives 


AL Huntsville 

Repine. 1205)881-9270 

AZ Phoenix 

The Thorson Co. (602) 956-5300 
CA Glendale 

Orion Sales (213) 240-3151 

Mountain View 

Thresum Assoc. (415) 965-9180 

Newport Beach 

Solid State Scientific (714) 546-9621 

San Diego 

Littlefield & Smith Asspe. (714) 455-0055 
CO Denver 

Lindberg Co. (303) 758-9033 

CT Milford 

Conti- Younger Assoc. (203) 929-3294 
FL Casselberry 

EIR, Inc. (305) 830-9600 
GA Tucker 

Rep Inc. (404) 938-4358 
lA C^ar Rapids 

Palatine Sales Inc. (319) 365-8071 
IL Franklin Park 

Dekotech Inc. (312) 455-5100 
Rolling Meadows 

Solid State Scientific (312) 253-2390 , 

IN Fort Wayne 

Delesa Sales (219) 483-9537 

KS Derby 

Palatine Sales Inc. (316) 788-0621 

MA Waltham 

Conti- Younger Assoc. (617) 890-4582 
MD Columbia 

Bresson Assoc. (215) 839-6770 
Ml Detroit 

Nicon Assoc. (313) 341-7688 
MN Minneapolis 

Nortec Sales, (612) 835-7414 
MO St. Louis 

Palatine Sales, (314) 426-7055 
NC Raleigh 

Component Sales, (919) 782-8433 , 

NM Albuquerque 

Tri-Tronix (505) 265-0172 
NY Plainview 

ERA Inc. (516) 822-9890 
Syracuse 

T-Squared Electronics (315) 463-8592 
OH Rocky River 

Dolfuss-Root & Co. (216) 333-7504 

OK Tulsa 

The Hugh Daly Co. (918) 627-4159 
PA Narberth 

Bresson Assoc. (21 5) 839-6770 

Waterford 

Kimconics Sales, (814) 796-6556 
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Sales Offices & Representatives 


Solid State Scientific, Inc, (cont) 

TX Dallas 

Evans-McDowell Assoc. (214) 238-7157 
UT Salt Uke City 

Lindberg Co. (801) 634-1500 
VA Lynchburg 

Bresson Assoc. (804) 237^1208 
WA Bellvue 

SDR* (206) 747-9424 
Inti Australia 

Crows Nest, NSW 2065 
Cema Tel: 4394655 
Blackburn Victoria 3130 
Cema Tel : 3297968 
inti Belgium 
Brussels 
Rodelco SA 

Inti BraziL Sao Paulo 

Teleimport/Electronica Ltd. 

Tel: 2213296 or 2213943 
Inti Columbia, Cali 
Technelec 

Inti Denmark, Copenhagen NV 

E. V. Johanssen A/S Tel; 451839022 
Inti. England, London 

Impectron Limited. Tel: 019925388 
Buckinghamshire 
Transworld Scientific Ltd. Tel: 36381 
Inti Finland, Helsinki 

Oy E. Friis MIkkelsen A B 
Inti France 

Levallois Perret 

Radio Equipements - Antares S.A. 

Tel: 

Paris 

ERN 

Inti Germany 

Offenbach/Main- 1 
Neutron GmbH Tel: 813930 
Inti Holland 

Verrijn Stuartlaan 29 
Rodelco b.v. Electronics Tel; 995750 
Inti Israel 

Ramat-Gan 
Telsys Limited 
inti Italy, Milan 

Eledra 3S SPA Tel: 3493041 
inti Japan 

Shlnjuku-Ku 

Jepico Corporation Tel: 3544661 
inti Norway, Oslo 

Hefro Teknisk A/S Tel; 380286 
Intel Portugal, Lisbon 2 

Sociedade Zickermann, S.A.R.L. Tel: 369069 
inti South Africa 

Pretoria Transvaal 
Electronics Bldg. Elements 
Tel: 789221 16 
Inti Sweden 

Upplands VASBY 
Johan Lagercrantz K B 
Inti Switzerland 
8021 Zurich 

Kurt Hirt AG Tel; 602225 
Inti Taiwan 
Taipei 
Mardel. Ltd. 


Distributors 


AL Huntsville 

Resistacap. (205) 881-9270 

AZ Phoenix 

Sterling Electronics (602) 258-4531 
CA Newport Beach 

Semicomp Corp., (714) 833-3070 

Palo Alto 

Fegu Electronics (41 5) 493-1788 

San Carlos 

Sterling Electronics (415) 592-2353 

San Diego 

Intermark Electronics (714) 456-9005 
Sterling Electronics (714) 565-2441 

San Dimas 

Zeus Components (21 3) 331 -0841 

Santa Ana 

Intermark Electronics (714) 540-1322 

Santa Clara 

Recoil Electronics (408) 984-0400 

Sunnyvale 

Diplomat/Westland (408) 734-1900 
Intermark Electronics (408) 378-11 1 1 


Sun Valley 

Sterling Electronics (213) 767-5030 

Woodland Hills 

Semiconductor Concepts (213) 884-4560 
CO Wheatridge 

Century Electronics (303) 424-1985 
FL Clearwater 

Westmont. III. (813) 443-4514 
Bodelle Co. (312) 323-9670 
Elk Grove 

Diplomat/Lakeland (312) 596-1000 
Elk Grove Village 
Hallmark Electronics (312) 437-8800 
IN Indianapolis 

Advent Electronics (317) 297-4910 
Pioneer/Indiana (317) 849-7300 
KS Shawnee Mission 

Hallmark Electronics (913) 888-4747 
Wichita 

Radio Supply (31 6) 367-6217 
MA Burlington 

Zeus/New England (617) 273-0750 

Dedham 

Gerber Electronics (617) 329-2400 

Hoiliston 

Diplomat/New England (617) 429-4120 

Wakefield 

Semtex Ihd. Corp. (617) 245-9050 

Watertown 

Sterling Electronics (617) 926-9720 
MD Gaithersburg 

Pioneer/Washington (301)948-0710 
Mi Farmington 

Advent Michigan (313) 477-1650 
Diplomat/Northland (31 3) 477-3200 
MN Bloomington 

Hallmark Electronics (612) 884-9b56 
Minneapolis 

Diplomat/Electro-Com (612) 788-8601 
Cassidy Electronics (612) 835-7747 
Stark Elec. Supply Co.. (612) 332-1325 

MO St. Louis 

Diplomat/St. Louis (314) 645-8550 

University City 

Olive Industrial Elect. (314) 863-7800 

NB Lincoln 

Scott Elect. Supply Corp.. (402) 464-8308 
NJ Little Falls 

Diplomat/IPC Corp., (201 ) 785-1830 

Perth Amboy 

Sterling Electronics, (201) 442-8000 
NM Albuquerque 

Century Electronics. (505) 345-6601 
NY Eimsfbrd 

Zeus Components (914) 592-4120 
Piainview 

ACI Electronics (516) 293-6630 

Woodbury 

Diplomat Electronics (516) 921-9373 
OH Cleveland 

Pioneer/Cleveland (216) 587-3600 

Dayton 

Diplomat'Northland (513) 236-9900 
Pioneer/Dayton (513) 228-1080 

Solon 

Radio & Elec. Parts Co., (216) 248-8900 

OK Tulsa 

Component Specialties (918) 664-2820 

PA Erie 

Advacom Inc. (814) 455-81 10 

Horsham 

Pioneer/Del. Valley (215) 674-5710 

Philadelphia 

Philadelphia Elect. (215) 568-7400 

TX El Paso 

International Electronics (915) 772-2097 
UT Salt Uke City 

Century Electronics (801) 487-8551 
Diplomat/Alta-Land (801) 386-7227 
VA Richmond 

Meridan Electronics (804) 359-0221 
WA Seattle 

Intermark Electronics (206) 767-3160 
Sterling Electronics (206) 762-9100 
CAN Toronto, Ontario 

Canadian G.E. CO. Ltd., (416) 537-4481 


Solitron Devices 


Solitron Devices, Inc. 
Semiconductor Division 
8808 Balboa Avenue 
San Diego, California 92123 
(714) 278-8780 


AZ Scottsdale 

Piper-Goyne, (602) 946-4437 
CA Canoga Park 

TKO, (213) 883-3822 

Los Angeles 

Duo Dynamics, (213) 240-41 1 1 
Mountain View 
Caltron/Pyle, (415) 964-3244 
CO Arvada i 

Piper-Goyne, (303) 420-4646 
CT Washington 

Tri-Com, (203) 868-7748 
FL Tequesta 

Alexander Associates, (305) 746-41 29 
HI Honolulu 

Aloha Associates, (808) 941-1574 
IL Downers Grove 

Momak Sales, (312) 963-^00 
MA Burlington 4 

Tri-Com, (617) 272-8163 
Ml Grand Rapids 

R.P. Urban & Assoc. (616) 245-0511 
MN Edina 

Wagner Consultants, (612) 941-6310 
MO St. Charles 

Buckman & Assoc. (314) 724-6690 
NJ Cherry Hill 

Piper-Goyne, (303) 420-4646 
Rubin Sales & Assoc. (914) 623-9237 
Trinkle Sales, (609) 795-4200 
NY Jamaica 

S-J Sales Associates, (21 2) 291 -3232 

OH, Cincinnati 

Luebbe Sales Company, (513) 871-4211 

Cleveland 

Luebbe Sales Company, (216) 333-0425 

Dayton 

Luebbe Sales Company, (513) 294-0427 

OR Portbind 

C.K. Shanks & Assoc. (503) 292-5656 

TX Dallas 

P.J. Scanlon Company, (214) 231-4661 

WA Seattle 

C.K. Shanks & Associates, (206) ME2-4290 
Can Dorval, Quebec 

Inti. Rectifier Canada, Ltd., (514) 631-4696 
Scarborough, Ontario 
Inti. Rectifier Canada. Ltd., (416) 755-7793 
Inti for Export 

Solitron Devices, Inc., (305) 848-431 1 


Distributors 


AL Huntsville 

' Hallmark Electronics, (205) 837-8700 

AZ Phoenix 

Mirco Electronics, (602) 944-2281 
R.V. Weatherford Co., (602) 727-7144 

CA Anaheim 

R.V. Weatherford Co.. (714) 547-0891 

Glendale 

R.V. Weatherford Co., (213) 849-3451 

Newport 

Semicomp Corporation, (714) 833-3070 

Palo Alto 

R.V. Weatherford Co., (415) 493-5373 

Pomona 

R.V. Weatherford Co., (714) 623-1261 

San Diego 

Intermark Electronics, (714) 279-5200 
R.V. Weatherford Co., (714) 278-7400 

Sunnyvale 

Bell industries. (408) 734-8570 

Woodland Hills 

Semiconductor Concepts, (213) 884-4560 

CO Aurora 

Jet Electronic Supply Co., (303) 364-1000 

Englewood 

R.V. Weatherford Co., (303) 761-5432 

Wheat Ridge 

Century Electronics, (303) 424-1985 
FL Ft. Uuderdale 

Hallmark Electronics, (305) 971-9280 

Orlando 

Hallmark Electronics, (305) 855-4020 

Pompano Beach 

Zeus Components, (305) 942-4312 
GA Uwrenceviile 

Hall-Mark Electronic Corp., (404) 963-9728 

HI Honolulu 

Victor Kim Electronic, (808) 533-7132 
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MAr^UFACTURERS & DISTRIBUTORS DIRECTORY 


Sllitron Devices (cont) 


IL Elk Grove Villag« 

Hallmark Electronics, (312) 437-8800 
Palatine 

OHM/Electronics. (312) 359-5500 

IN Fort Wayne 

Fort Wayne Electronics Supply, (21 9) 423-3422 

Hall-Mark Electronic Corp., (913) 888-4747 
Witchita 

Hall-Mark Electronic Corp., (316) 682-2073 

LA Schreyeport 

Industrial Electronic Supply, (318) 636-7100 

MA Dedham 

Gerber Electronics, (617) 329-2400 

Farmingham 

Cadence Electronic, (617) 879-3000 

MD Baltimore 

Hall-Mark Electronics Corp. , (3p 1 ) 796-9300 
Columbia \ 

Technico, (301) 461-2200 
Ml Livonia 

Reptron Electronic, (31 3) 525-2700 
MN Minneapolis 

The Joel Company, (612) 545-5669 
Industrial Components, (612) 831-2666 

Blumington 

Hall-Mark Electronic Corp., (612) 884-9056 

MO Earth City 

Hall-Mark Electronic Corp., (314) 291-5350 

NC Raieigh 

Hall-Mark Electronic Corp., (919) 832-4465 

WinstomSaiem 

Kirkman Electronics, (919) 722-9131 
NM Albuquerque 

R.V. Weatherford Co., (505) 842-0868 

NY Bellmbre 

Hygrade Electronics, (516) 785-6200 

Buffalo 

Summit Distributors, (716) 884-3450 

Elmsford 

Zeus Components, (914) 592-41 20 
Hauppauge 

Hall-Mark Electronic Corp., (516) 273-0030 
Semiconductor Concepts, (510) 227-6232 

New York 

Calvert Electronics, (212) 679-1340 

Rochester 

Rochester Radio Supply, (716) 454-7800 

Rome 

Rome Electronics, (315) 337-5400 

Woodbury 

Diplomat Electronics, (516) 921-9373 
OH Columbus 

Reptrom/Ohio, (614) 443-0231 

Dayton 

Arrow Electionics, (513) 243-9176 

ESCO, (513) 294-0427 

Hall-Mark Electronic Corp. , (51 3) 294-0437 

OK Tulsa 

Component Spec., Inc., (918) 664-2820 
Hall-Mark Electronic Corp., (918) 835-8458 
PA Huntingdon Valley 

Hallmark Electronics, (215) 355-7300 

Philadelphia 

Herbach & Rademan, (215) 426-1 700 

TN Kingsport 

V Radio Electronics Supply Co., (615) 247-81 1 1 

TX Austin 

Hall-Mark Electronic Corp., (512) 837-2814 

Dallas 

Component Specialties, (214) 357-651 1 
Hall-Mark Electronic Corp., (214) 231-5101 
R.V. Weatherford Co., (214) 243-1571 

Houston 

Compohent Specialties, (713) 771-7237 
Hall-Mark Electronic Corp., (713) 781-6100 
Harfison* Equipment Co., (713) 652-4750 
R.V. Weatherford Co.. (713) 688-7406 
UT Salt Uke City 

Century Electronics, (801) 487-8551 
Diplomat-Alta, (801) 486-7227 
WA Bellevue 

Beit Industries, (206) 747-1515 
Seattle 

Intermark Electronics, (206) 767-3160 
R.V. Weatherford Co.. (206) 243-6340 
Wl Milwaukee 

Marsh Radio Supply. (41 4) 545-6500 

West Ellis 

Hall-Mark Electronic Corp., (414) 476-1270 
Can Scarborough, Ontario 

Inti. Rectifier Canada. Ltd., (416) 755-7793 


Sprague Electric Company 


Sprague Electric Company 
Semiconductor Division 
115 Northeast Cutoff 
Worchester, Massachusetts 01606 
(617) 853-5000 
Telex: 920467 

Specific product information: 

Automotive B. Marshall 

Consumer R. Milewski 

Camera B. Marshall 

Digital G. Tully 

Transistor Arrays G. Tully 

Operational Amplifiers G. Tully 

Display Driver P. Emerald 

MOS G. Tully 

Application engineering: 

Same as above 
Literature: 

647 Marshall Street, North Adams, Massachusetts 

01247, (413) 664-4411 /. ext 2572 

Price and delivery: 

Same as product information: 

Place an order: 

Same as above 
Follow-up an order: 

Same as above 


Sales Offices & Representatives 


Contact these offices for names of distributors 

AL Decatur 

Southeastern Distributors Supply Co., (205) 353- 
3615 

Huntsville 

Sprague Electric Company, (205) 883-0520 
AZ Phoenix 

Stitzer-Dodd, (602) 944-2237 

Tempe 

Sprague Electric Company, (602) 279-5435 
CA Burlingame . 

William J. Purdy Company, (415) 347-7701 
Encino 

KCE Corp., (213)990-0511 

Inglewood 

Sprague Electric Company, (213) 6^9-2600 

Sacramento 

William J. Purdy Company, (916) 422-0128 

San Diego 

KCE Corp., (714) 278-7640 

CO Denver 

William J. Purdy Company, (303) 777-141 1 

CT TIrumbull 

Sprague Electric Company, (203) 261-2551 

DC Washington 

Sprague Electric Company, (Gov’t sales only) 
(202) 244-6006 ^ 

FL Ft. Lauderdale 

UniRep, Inc , (305) 527-1556 

Longwood 

Sprague Electric Company, (305) 831-3636 
HI Honolulu 

Hawaii Electronics Sales, (808) 845-8207 

IL Chicago 

D. Dolin Sales Company, (312) 266-6200 
Schiller PaHc ^ 

Sprague Electric Company, (31 2) 678-2262 

IN indianai^li^ 

Sprague Electric Company, (317) 253-4247 

Mulberry 

Maish Sales, (317) 638-8484 (For Indianapolis) 
Malsh Sales, (317) 296-2322 (For Mulbejrry Area) 
MA North Adams 

Sprague Electric Company, (413) 664-441 1 
Sprague Products Company, (413) 664-4481 
Norwood 

Ray Perron & Company, (617) 762-8114 

^ Waltham 

Sprague Electric Company, (617) 899-9100 
Sprague Products Company, (617) 899-9840 

Ml Jackson 

Sprague Electric Company, (517) 787-3934 
MN Minneapolis 

HMR, Inc., (612) 920-8200 
MO Kansas City 

Nevco, (816) 421-1751 
, St. Louis , 

Nevco, (314^843-7406 
Sprague Electric Cpmpany, (314) 781-2420 
NC Winston Salem 

Electronic Marketing Assoc., (919) 722-5151 


NJ Cherry Hill 

Sprague Electric Company, (609) 795-2299 
Trinkle Sales Inc., (609) 795-4200 

Wayne 

Sprague Electric Company, (201) 696-8200 

NM Albuquerque 

William J. Purdy Company^ (505) 266^7959 
NY Mamaroneck 

William Rutt, (914) 698-8600 

Melville 

Sprague Electric Company, (516) 549-4141 

Syracuse 

Mar-Corn Assoc. , (31 5) 437-2843 
Paston-Hunter Company, (31 5) 437-2992 
Sprague Electric Company, (31 5) 437-731 1 

OH Beachwbod 

Electronic Salesmasters, Inc., (216) 831-9555 

Dayton 

Sprague Electric Company, (513) 278-0781 
PA Philadelphia 

Trinkle Sales. (215) 922-2080 

SC Greenville 

Electronic Marketing Assoc., (803) 268-1125 

TX Dallas 

Lund & Company, (214) 387-4634 

Richardson 

Sprague Electric Company,\(21 4) 235-1256 

VA Lexington 

Sprague Electric Company, (703) 463-9161 

WA Seattle 

Fleehart & Sullivan, (206) 522-1 533 
Sprague Electric Company, (206) 632-7761 
Can Montreal, P.Q. 

Sprague Electric of Canada, (514) 747-781 1 

Toronto, Ontario 

Spague Electric of Canad, (41 6) 766-6123 
Inti Belgium, Ronse (Renaix) 

Sprague-Benelux, 71: 215-351 (055) 

Int England, Yiewsley 

Sprague Electric (U.K.) Ltd., Tel: 44627 
inti France, Bagneux 

Sprague France S.A.R.L., Tel: 1-655 19 19 
Inti Germany, Frankfurt 

Sprague GmbH, 71: 0611-439407 
ini Hong Kong 

Sprague World Trade Corp., Tel: 5-626231-4 

Int Italy 

Milan 

Sprague-ltaliana. S.p.A., Tel: 02 47 91 21 

Rome 

Spraueltalian, S.p.A., 71: 06 83 33 69 
inti Switzerland, Geneva 

Sprague World Trade Corp., Te: 98 4021 
inti Taiwan, Taipei 

Sprague Taiwan Corp., Tel: 7310748 


Stewart Warner Microcircuits 


Stewart-Warner Microcircuits 
730 East Evelyn Avenue 
Sunnyvale, California 94086 
(408)245-9200 
TWX: (910) 339-9210 



Sales Offices & Representatives 

AZ 

Scottsdale 

De Angelo, Rothman & Cheever, Inc., (602) 948- 
2240 

CO 

Wheatridge 

Waugaman Assoc., (303) 432-1020 , 

IL 

Chicago ) 

LGS Electronics, (312) 456-961 6 

IN 

Fort Wayne 

G&D Electronic Sales, (219) 432-5585 

Ml 

Farmington 

Carter McCormic & Pierce, (313) 477-7700 

MN 

Minneapolis 

S&R Component Sales, (612) 544-3022 

Mo 

Hazelwood 


Dy-Tronix, Inc., (314) 731-5799 

NY 

Jamaica 

SJ Sales Assoc., (212) 291-3232 

OH 

Chagrin Falls 

Crest Component Sales, (216) 543-9808 

PA 

King of Prussia > 

Monteiro Assoc., (215) 265-0634 

TX 

Dallas 

Evans McDowell Assoc, (21 4) 238-7157 

Houston 

Evans McDowell Assoc., (713) 783-2900 

WA 

Bellevue 

SD-R2, (206) 747-9414 
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Stewart Warner Microcircuits (cent) 


Distributors 


AL Huntsvilte 

Powell Electronics, (20§) 539-2731 

AZ Phoenix^ 

Intermark Electronics, (602) 263-9500 
CA Mountain View 

Powell Electronics, (415) 964-0820 

San Diego 

Intermark, (714) 279-5200 

Santa Ana 

Intermark, (714) 540-1322, (231 ) 436-5275 

Sunnyvaie 

tntermark, (408)738-1111 
FL Miami 

Lykes Electronics, (305) 633-8535 

Miami Springe 

Powell Electronics, (305) 592-3260 

Orlando 

Powell Electronics, (305) 859-1450 

Tampa 

Lykes Electronics, (813) 886-6646 

GA Atlanta 

Lykes Electronics, (404) 355-2223 
LA New Orleans 

Lykes Electronics, (504) 486-744 1 
MD Beltsville 

Powell Electronics, (301 ) 937-4030 
MS Dedham 

Gerber Electronics, (617) 329-2400 

West Ne¥vton 

A.W. Mayer, (617) 965-1 1 1 1 

Ml Ann Arbor 

Wbdemeyer Electronic Supply, (313) 665-8611 

MN Minneapolis 

Industrial Components, Inc., (612) 831-2666 
NC Winston Satem 

Kirkman Electronics, (919) 724-0541 

OH Dayton 

Stotts Freidman, (513) 224-1 1 1 1 
PA Philadelphia 

Powell Electronics, (215)365-1900 ' 

Pittsburgh 
RPC, (412) 782-3770 
TX Dallas 

KA Electronic Sales. (214) 634-7870 

Houston 

Lenert Company, (713) 225-1465 
WA Seattle 

Intermark. (206) 767-3160 

Zepher Electronics, (206) 242-2517. (206) 243- 

0224 


Synertek 


Synertek 

3050 Coranado Drive 
Santa Clara, California 95051 
(408) 241-4300 

Alllnformation: 

Product Marketing Department 


Sates Offices & Representatives 


AL Huntsville 

A.B. Andrews Co., (205) 539-6817 
AZ Phoenix 

MR Engineering Sales Co., (602) 969-5150 

CA Irvine 

Synertek Sales Office (714) 752-9439 

Marina del Rey 

RELCOM,(21 3) 822-1187 

Mountain View 

Thresum Associates, (41 5) 965-9181 

San Diego 

Littlefield & Smith Assoc., (714) 277-8044 

Santa Ana 

Rical Associates, (714) 557-6543 
CO Englewood 

Checkmate Sales, (303) 773-0666 

CT Orange 

CPS Corporation, (203) 795-3515 
FL Lighthouse Point 

R.C. Simon, (305) 941-2757 
lA Cedar Rapids 

Comstrand, Inc., (319) 363-7495 
IL Artingron Heights 

Synertek Sales Office. (312) 398-6141 
Barrington 

Janus Inc., (312) 381-4479 

MA Waltham 

Synertek Sales Office. (617) 890-1346 
Dynasel Associates, (61 7) 890-6777 


MD Baltimore 

Conroy Sales, (301) 296-2444 
Mi Rochester 

Kent & Associates, (313) 651-1890 
MN Minneapolis 

Constrand, Inc., (612) 571-0000 
NC Research Triangle Park 

A.B. Andrews & Co.. (919) 549-0563 
NJ Haddonfield 

Sunday O’Brien, (609) 429-4013 
NY Melville 

Comtronic Associates, (516) 249-0505 
OH Brunswick 

Kinconics, (216) 225-6111 
PA Waterford 

Kimconics, (814) 796-6556 
TX Austin 

Semiconductor Sales, (512) 454-6553 

Richardson 

Semiconductor Sales, (214) 231-6181 

Houston 

Semiconductor Sales, (713) 661-0681 
WA Bellevue 

SDR*, (206) 747-9424 


Distributors 


CA San Diego 

Intermark Electronics, (714) 453-9005, 297-5200 

Santa Ana 

Intermark Electronics. (714) 540-1322, (213) 

436-5275 

Sunnyvaie 

Intermark Electronics, (408) 738-1 1 1 1 
FL Clearwater 

Dlplomat/Southland ,(813) 443-45 1 4 

Pompano Beach 

Zeus Components, (305) 942-4312 

) MA Newton 

Greene-Shaw Company, (617) 969-8900 

MD Columbia 

T echn ico. Incorporated, (30 1 ) 46 1 -2200 

NY Elmsford 

Zeus Components, (914) 692-4120 

TX Dallas 

Quality Components, (214) 387-4949 

Houston 

Quality Components, (713) 789-9320 
UT Salt Lake City 

Calron Electric/Electronics, (801) 487-7451 

WA Seattle 

Intermark Electronics. (206) 767-3160 


Teledyne Crystaionics 


Teledyne Crystaionics 
147 Sherman Street 
Cambridge, Massachusetts 02140 
(617)491-1670 


Sales Offices & Representatives 


AL Huntsville 

E.M.A., Inc., (205) 533-6640 
AZ Scottsdale 

Runyon Company, (602) 959-6060 

CA El Toro 

Electronic Component Marketing, (714) 830-3939 
Marina Dei Ray 
Westaironics, (21 3) 821 -7958 

San Carlos 

Kottmeler Assoc., (415) 592-8333 

San Diego 

Electronic Component Marketing, (714) 295-6122 

CO Boulder 

J. Smith Assoc., Inc., (303) 442-7100 
FL Pompano Beach 

V.G. Sales Co., Inc., (305) 971-0900 

Winter Park 

V.G. Sales Co.. Inc., (305) 831-8688 
IL Westmont 

Bodelle Co., (312) 323-9670 
IN Ft. Wayi^ 

T.X. Sales, (21 9) 489-4447 
KS Leawood 

Thunderbird Technical Sales & Services, (913) 

642-7220 

Wichita 

Thunderbird Technical Sales & Services. (316) 
684-3941 


MA Brookline 

Technology Products Group, (617) 731-0858 

MD Rockville 

Mechtronic Sales, Inc., (301) 340-2130 

MN St. Paul 

R.G. Ragon, Inc., (612) 488-0201 

MO St. Louis 

Thunderbird Technical Sales, (314) 667-6488 
NC Wlnston-<Saiem 

E.M.A., Inc., (919)722-5151 

NJ Union 

Comp-Tech Sales, (201 ) 687-2484 

Wailington 

Comp-Tech Sales. (201 ) 936-5454 
NM Albuquerque 

Power Enterprises, (505) 881-8637 

NY Liverpool 

James Semple & Assoc, (31 5) 458-4775 

New Hyde Park, L.I. 

Comp-Tech Sales, (516) 593-2628 

Rochester 

James Semple & Assoc., (716) 342-1413 

OH Cleveland 

KW Electronic Sales, Inc., (216) 831-8292 

Dayton 

KW Electronic Sales. Inc., (513) 890-2150 
PA Aliison Park 

KW Electronic Sales, (412) 487-4300 

SC Greenville 

Electronic Marketing Assoc., (803) 268-1125 

TX Addison 

Southland Components, (214) 233-0603 

UT Boulder, Colorado 

J. Smith Assoc., (303) 442-7100 
WA Bellevue 

SD-R2. (206) 747-9424 
Can B.C. 

Bellevue, Wash. 

SD-R2. (206) 747-9424 
Downsview, Ontario 
Centronics Ltd., (416) 661-2494 
Montreal, Quebec 

Cantronics (Quebec) Inc., (514) 341-5207 
inti Israel, Tel-Aviv 

$TG International Ltd., Tel: 53459 
Inti Italy, Milano 

Microel Italia S.R.L., Tel: 479-487 


Distributors 


CA Chatsworth 

Westates Electronics Corp., (213) 341-441 1 

San Diego 

Total Electronics Corp., (714) 224-3291 

Sunnyvale 

Intermark, (408) 738-1111 
CO Wheatridge 

Century Electronics, (303) 424-1985 
CT Wdstport 

Components Plus, (203) 226-4731 
FL Clearwater 

Southland Elec., (813) 443-4514 
Pompano Beach 

Zeus Components, (305) 942-4312 
IL Westmont 

Bodelle Company, (312) 323-9670 
MA Lexington 

R & D Electronics, (61 7) 861-9200 
Mb Savage 

Pyttronic Industries, (301) 792-7000 
NJ Cherry Hill 

Milgray/Deiaware, (609) 424-1300 

Wailington 

Tory Sales. (201) 935-3531 
NM Albuquerque 

Century Electronics, (505) 292-2700 
Kierluff Elec., (505) 247-1055 
NY Binghamton 

Federal Electronics, (607) 748-821 1 
Freeport 

Milgray Electronics, (516) 546-6000 

Syracuse 

Hamilton/Avnet, (315) 437-2641 

Woodbury 

Diplomat Elec. Corp., (516) 921-9373 

TX Dallas 

Quality Components, (214) 387-4949, (713) 789- 
9320 

UT Salt Lake City 

Century Electronics, (801) 487-8551 

Inti Austria 

Kinsington, London 

G.E. Ectronics (London) Ltd., Tel: 01-7270711/3 & 
5008 
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Teledyne Crystalonics (cont) 


Inti France, Paris 

SPETELEC, Tel: 686-56-65 
Inti Germany, Munchen 

Selectron GmbH, Tel: 591053 
Inti Netherlands, Scheveningen 
MGA Tronixs, Tel: 70/548890 
Inti Spain, Barcelona 

EXSA Control de Procesos, Tel: 2181208 
inti Sweden, Valiingby 

Svensk Tele Industri AB, Tel: 890435 
Inti Switzerland 

Kinsington, London 

G.E. Ectronics (London) Ltd., Tel: 01-7270711/3 & 
.5008 

Inti United Kingdom 

Kinsington, London / 

G.E. Ectronics (London) Ltd., Tel: 01-7270711/3 & 
5008 


Teledyne Phlibrick 


Teledyne Philbrick 
Allied Drive at Route 128 
Dedham, Massachusetts 02026 
(617) 329-1600 
TWX: (710) 348-6726 


Sal^s Offices & Representatives 


CA Los Angeles 

Western Sales Office, (213) 478-0211 

MA Dedham 

Eastern Sales Office, (617) 329-1600 
MN Brooklyn Park 

Midwestern Sales Office, (612) 561-3931 


Teledyne Semiconductor 


Teledyrte Semiconductor 
1300 Terra Bella Avenue 
Mountain View, California 94043 
(415)968-9241 
TWX: (910) 379-6494 
Specific product information: 

Digital Marketing 

Linear Marketing \ 

Application engineering: 

See Product Information 
Literature: , f 

Literature Center 
Price and delivery: 

See Product Information 
Place an order: 

Local Field Sales Office or Order Entry 
FoiloW’Up an order: 

Customer Service for (Product) 

All other information: 

Marketing Services 


Sales Offices & Representatives 


AL Huntsville 

EMA, (205) 837-6061 
AZ Tempe 

Sedcb Sales, (602) 968-7791 
CA Escondido ' 

Cirolia Electronic Sales, (714) 743-3015 
Los Angeles 

Teledyne Semiconductor, (213) 826-6639 

Mountain View 

Teledyne Semiconductor, (415) 965-1455 

Redwood City 

James S. Heaton Co., Inc., (415) 369-4671 
CO Whebt Ridge 

Waugaman Assoc., (303) 423-1020 
CT East Norwalk 

Mill-Bern Assoc., (203) 838-1493 
FL Maitland 

Hutto Hawkins Peregoy, (305) 831-2474 

Pompano Beach 

Hutto Hawkins Peregoy, (305) 943-9593 
lA CedarRapids 

Penzner-Mankus Corp;, (319) 362-9177 
IL Des Plaines , 

Teledyne Semiconductor, (312) 299-6196 


Westchester , 

Gassner & Clark Co., (312) 345-4245 ! 

IN Fort Wayne 

The Given Corp, G & D Electronic Sales, (219) 
432-5585 

KS Overland Park 

Penzner-Mankus Corp., (913) 381-0004 

Wichita 

Penzner-Mankus Corp., (316) 264-2662 
MA Waltham 

Dynasel Assoc., (617) 890-6777 

MD Baltimore 

Burgin-Kreh Assoc., Inc., (301) 788-5200 

Ml Novi 

A.P. Assoc., (313) 476-2300 

MN Minneapolis 

Teledyne Semiconductor, (612) 888-0540 

MO Hazelwood 

Penzner-Mankus Corp., (314) 731-4334 
NC Winston Salem 

Burgih-Kreh Assoc., (919) 768-4174 

NH Salem 

Teledyne Semiconductor, (603) 893-9551 
NJ Haddonfield ) 

Sunday-O’Brien* (609) 429-4013 
NM Albuquerque 

Waugaman Assoc., (505) 294-1436 
NY Buffalo 

Bowser & Sapecky Assoc., (716) 839-4170 

Manliue 

Bowser & Sapecky Assoc., (315) 682-8885 

Mount Vernon 

Friedman-Smith Electronic Sales, (914) 664-4866 

Stony Brook 

Teledyne Semiconductor, (516) 751-5640 

OH Dayton 

Neal Bear Corp., Bear Marketing, (513) 299-3566 

Richfield 

Neal Bear Corp., Bear Marketing, (21 6) 659-31 31 

TX Dallas 

Evans-McDowell Assoc., (214) 238-7157 

Houston 

Evans-McDowell Assoc., (713) 783-2900 
UT Sait Lake City 

Waugaman Assoc., (801) 277-8911 
VA Lynchburg 

Burgin-Kreh Assoc., (804) 845-5600' 

WA Bellevue 

SDR2, (206) 747-9424 
PR Santurce 

E. Franceschini Assoc.. (809) 726-0225 
Can St. Laurent, P.Q. 

Vitel Electronics, (514) 331-7393 
Toronto, Ontario 
Vitel Electronics, (41 6) 622-6300 
inti > England 

Houstlow, Middlesex 

Teledyne Semiconductor, ( Tel: (44) 01-897-2503 
Inti Hong Kong, Kowloon 

Teledyne Semiconductor, Tel: 3-240122 
Inti Japan, Tokyo 

Teledyne Semiconductor, Tel: 03-405-5738 
Inti Singapore 

Kallang Bahru Ind. Est. 

Teledyne Semiconductor, Tel: 2582811 
inti West Germany 
Tiengen 

Teledyne Semiconductor, Tel: 7741-5066 


Distributors 


AL Huntsville 

Powell Electronics, (205) 539-2731 

CA Chatswortti 

/ Westates Electronics Corp., (213) 341-4411 

Los Angeles 

Kierulff Electronics Co., (213) 686-5511 

Newport Beach 

SemiComp Corp., (714) 833-3070 

Riverside , 

Electronic Supply, (714) 683-8110 

San Diego 

Intermark Electronics, (714) 279-5200 
Kierulff Electronics Co,, (714) 278-2122 " 

Santa Ana 

Intermark Electronics, (714) 540-1322 

San Carlos 

Sterling Electronics, (41 5) 592-2353 

Sunnyvale 

Intermark Electronics, (408) 738-1 1 1 1 

Woodland Hills 

Semiconductor Concepts, (213) 884-4560 
CO Wheat Ridge 

Century Electronics, (303) 424-1985 


CT Norwalk 

Harvey Electronics, (203) 853-1515 

FL Clearwatei^ 

Diplomat/Southland Electronics, (813) 443-4514 

Orlando 

Hammond Electronics, (305) 849-6060 

Pompano Beach 

Zeus Components, Inc., (305) 942-4312 
lA Cedar Rapids 

Deeco, (319) 365-7551 
IL Chicago ' [ 

Newark Electronics, (312) 638-4411 
Rosemont ' 

Advent Electronics, (31 2) 298-4210 
Skokie 

Bell Industries, (312) 965-7500 
IN Indianapolis 

Advent Electronics, (31 7) 297-4910 
MD Columbia 

Technico, Inc., (301) 461-2200 
Savage 

Pytronic Industries, (301 ) 793-7000 
MA Burlington 

Milgray Electronics, (617) 272-6800 

Dedham 

Gerber Electronics, (617) 329-2400 

Framingham 

Future Electronics, (617) 879-0860 
Mi Farmington 

Advent Electronics, (313) 477-1650 
Diplomat/Northland, (313) 477-3200 
Livonia 

Rep-tron, (313) 525^2700 

MN Minneapolis 

Diplomat/Electro-Com . Corp . , (6 1 2) 788-8601 
NC Greensboro 

Hammond Electronics, (919) 275-6391 

NJ Clifton 

Wilshire Electronics. (201) 365-2600 
NM Albuquerque 

Century Electronics, (505) 292-2700 

NY Buffalo 

Summit Distributors, Inc., (716) 884-3450 

Elmsford 

Zeus Components, Inc., (914) 592-4120 

Freeport 

Milgray Electronics, (516) 546-6000 

Hauppauge, L.I. 

SeniicOnductor Concepts, (516) 273-1 234 

( Johnson City 

Wilshire Electronics, (607) 797-1236 

New Hyde Park, L.i. 

Lafayette Industrial Electronics, (516) 488-6600 

Rochester 

Summit Electronics of Rochester, (716) 334-8110 

OH Columbus 

Electronics Marketing Corp., (614) 299-4161 
Hughes-Petefs Inc., (614) 294-5351 
PA Montgomeryville 

Pyttronic Industries, (21 5) 643-2850 

Philadelphia 

Almo Electronics, (21 5) 698-4021 

TX Dallas 

Component Specialties, (214) 357-4576 
Solid State Electronics, (214) 352-2601 

Houston 

Component Specialties, (713) 771-7237 
Solid State Electronics, (713) 785-5205 

UT Salt Lake City 

Calron Electric/Electronics Supply Co., (801) 
> 487-7451 

DIplomat/Alta Electronics, (801) 486-7227 

WA Seattle 

Intermark Electronics, (206) 767-3160 
Can Montreal, P.Q. 

Future Electronics, (514) 735-5775 
Scarborough, Ontario 
Carsten Electronics, (416) 751-5095 
Vancouver, B.C. 

Intek Electronics, Ltd., (604) 324-6831 
R.A.E., (604) 687-2621 

Inti Australia 

Brunswick 

Austronic Engineering Labs, Pty, Ltd., Tel: (03) 
387-1477 

Prospect \ 

A.J. Ferguson (Adelaide) Pty, Ltd., Tel: 269-1244 
Inti Belgium, Brussels 

Sobelab Electronics S.A., Tel: 673-9055 
Inti Denmark, Herlev 

A/S Nordisk Elektronik, Tel: (45) (1) 969596 
Inti Finlani^, Helsinki 

Yieiselektronikka Oy, Tel: 678922 
Inti France, Sevres 

Tekelec Airtronic, Tel: (8) 626-0235 
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Teledyne Semiconductor (cont) 


Inti Germany 
Bremen 

Arthur Behren VDI., Tel: (49) (41 0) 343022 

Hannover 

Theo Henskes, Tel: (49) (511) 440213 

Nettetal 

Omni Ray GmbH. Tel: (49) (2153) 4548 

OttotMTunn 

Hot Electronic 

Vertreibs GmbH & Co. KG. 

Untertiaching / 

Metronik GmbH. Tel: (49) (811) 615560 
Inti Holland, Bameveld 

Ritro Electronics N.V., Tel: 03420 5041 
Intr Iran, Tehran 

Oversun Co., Tel: 40719 
Inti Israel, Tel Aviv 

STG International Ltd., Tel: (10) 53459 
Inti Italy 
Milan 

Mesa, S.P.A., Tel: (39) (2) 3491040 
Tekelec AIrtronic S.P.A.. Tel: (39) (2) 738 56 74 
Inti Japan 
Tokyo 

KH Electronics Corp., Tel: 584-6395, 584-71 1 1 
O.S.^ Seiki Company, Ltd. . Tel: 255-605 1 
Takachiho Koheki Company, Tel: 263-321 1 
Teijin Advance Prodpcts Corp., Tel: (506) 4670-3 
Towa Denshi Company, Ltd., Tef: 0422-31-321 1 
Inti Norway, Oslo 

Nordisk Elektronik, Tel: (47) (2) 55-38-93 
Inti Singapore, Singapore 

Techco (Private) Ltd., Tel: 2588663 2587390 
Inti So. Africa, Johannesburg 

Impectron Pty., Ltd., Tel: 22-1386-28-7856 
Inti Spain, Madrid 

Pdyma S.A.. Tel: (34) (1) 215-3941 
inti Sweden^ Stockholm 

Nordisk Electronik AB, Tel: (46) (8) 24-83-40 
inti Switzerland 
Zurich 

Omni Ray AG.. Tel: (41) (57) 54665 

Mutsheiien 

W. Storiz A.G, 

Inti United Kingdom 

HItchIn ^ 

Double R. Electronics 

Royal lUnbridge Wblla 

Digital Devices. Ltd., Tel: (0892) 37977/9 

Slough 

G.D.S. Sates, Ltd., Slough 
Macro-Marketing Ltd., Tel: (44) (753) 35444 


Telefunken 


AEG-Telefunken 

570 Sylvan Avenue 

Englewood Cliffs, New Jersey 07632 

(201)568-8570 

Telex: 135497 

Specific product information: 

ICs Electronics Group 


Texas instruments 


Texas Instruments Incorporated 

Semiconductor Group 

P.O. Box 5012 

Dallas, Texas, 75222 

(214)238-2011 

TWX: (910) 867-4702 

Specific product information: 

Digital Circuits 


Houston, Texas (713) 494-5115 ext 2734 

MOS 

Houston, Texas (713) 494-5116 ext 2821 

Special Products 
Dallas, Texas 
Low Power \ 

LowPower Schottky 

CMOS (214) 238-201 1 ext 4841 

Cotisumer Circuits 

Lubbock Texas (806) 762*8831 ext 51 

Linear Circuits 

Dallas, Texas (214) 238-2011 ext 3865 

Advanced Circuits 
ECL 

Sherman, Texas (214) 893-5166 ext 303 


Sales Offices & Representatives 


AL Huntsville 

Sales Office. (205) 837-7530 
AZ Phoenix 

Sales Office. (602) 24913138 
CA El Segundo 

Sales Office (213) 973-2571 
San Diego 

Sales Office. (714) 279-2622 

Sunnyvale 

Sales Office, (408) 732-1840 
CO Denver 

Sales Office, (303) 751-1780 
CT Hamden 

Sales Office, (203) 28 1 -0074 
FL Ft. Lauderdale 

Sales Office, (305) 733-3300 
Winter Park 

Sales Office (305) 644-3535 
IL Glenview 

Sales Office. (312) 729-5710 
IN Ft. Wayne 

Sales Office, (219) 484-0606 
Indianapolis 

Sales Office, (317)248-8555 
MA Waltham 

Sales Office. (617) 890-7400 
Ml Southfield 

Sales afice, (313) 353-0830 
MN Edina 

Sales Office. (612) 835-2900 
MO Independence 
V Sales Office (816) 836-2676 
NC Charlotte 

Sales Office (704) 372-8780 
NJ Clark 

Sales Office, (201 ) 574-9800 
NM Albuquerque 

Sales Office, (505) 265-8491 
NY East Syracuse 

Sales Office, (315) 463-9291 
Endicott 

Sales Office, (607) 785-9987 
Fishkill 

Sales Office, (914) 896-6793 

Melville 

Sales Office (516) 293-2560 

Rochester 

Sales Office, (716) 461-1800 
OH Cleveland 

Sales Office (219) 464-2990 
Dayton 

Sales Office, (513) 253-3121 
OR Beaverton 

Sales Office, (503) 643-6759 
PA Ft. Washington 

Sales Office. (215) 643-6450 
TX Dallas 

Sales Office, (214) 238-6805 
Govt. Sales Office (219) 235-4881 
International Sales Office (214) 238-2616 
Houston 

Sales Office, (713) 777-4891 
VA Arlington 

Sales Office, (703) 525-0336 

Richmond 

Sales Office, (804) 320-3820 
WA Bellevue 

Sales Office. (206) 455-3480 
Can Montreal, P.Q. 

Sales Office. (518) 341-3232 
Toronto, Ont. 

Sales Office. (716) 856-4453 


Distributors 


AL Huntsville 

Hallmark Electronics, (205) 539-0691 

AZ Phoenix 

Cramer/Arizona, (602) 263-1112 
R.V. Weatherford, (602) 272-7144 
CA Anaheim 

R.V. Weatherford. (714) 633-9633 

El Sugundo 

Tl Supply Company, (213) 973-2571 

Glendale 

R.V. Weatherford Co., (213) 849-3451 
Goleta 

Radio Product Sales, (805) 964-6823 

Inglewood 

Time Electronics, (213) 649-6900 

Irvine 

Cramer/Los Angeles, (714) 979-3000 


Los Angeles 

Klerplff Electronics, (213) 685-5511 
Radio Product Sales, (213) 748-1271 

Mountain View 

Time Electronics. (415) 965-8000 

Palo Alto 

Kierulff Electronics, (415) 968-6292 

Pomona 

*R.V. Weatherford Co.. (714) 623-1261 

San Diego 

Cramer/San Diego. (714) 565-1881 
Kierulff Electronics, (714) 278-21 12 
Radio Product Sales, (714) 292-561 1 
R.V. Wbatherford, (714) 278-7400 

Sunnyvale 

Cramer/San Francisco, (408) 739-301 1 
G.S. Marshall. (408) 732-1100 
Tl Supply Company, (408) 732-5555 

Woodland Hills 

Semiconductor Concepts, (213) 884-4560 

CO Denver 

Cramer/Denver, (303) 758-2100 
Kierulff Electronics. (303) 371-6500 

CT Hamden 

Arrow Electronics, (203) 248-3801 

North Haven 

.Cramer/Connecticut, (203) 239-5641 

Orange 

Milgray/Connecticut, (203) 795-0714 
FL Ft. Lauderdale 

Arrow Electronics, (305) 971-9280 

Hollywood 

Cramer/EW Hollywood. (305) 923-8181 

Orlando 

Cramer/EW Ortando, (305) 894-151 1 
Hallmark Electronics. (305) 855-4020 

GA Atlanta 

Cramer/EW Atlanta, (404) 448-9050 
lA Cedar Rapids 

DEECO, Inc., (31 9) 365-7551 
IL Arlington Heights 

Tl Supply Company, (312) 593-7660 
Chicago 

Newark Electronics Corp., (312) 638-4411 
Semiconductor Specialists, (312) 279-1000 

Mt. Prospect 

Cramer/Chicago, (312) 593*8230 
IN Indianapolis 

Graham Electronics, (317) 634-8202 

MA Billerica 

Kierulff Electronics, (617) 667-8331 

Newton 

Cramer Electronics, (617) 969-7700 

Waltham 

Tl Supply Company, (617) 890-0510 
MD Baltimore 

Arrow Electronics, (202) 737-1700 
Columbia 

Technico Inc., (301) 461-2200 

Gaithersburg 

Kierulff Electronics, (301) 948-0250 

Hyattsville 

Milgray/Washington, (301) 864-1111 

Ml Detroit 

Newark Electronics, (313) 967-0600 

Wyoming 

Newark Electronics, (616) 241-6681 
MN Bloomington 

Arrow Electronics, (612) 888-5522 

Edina 

Cramer/Minnesota, (612) 835^78 1 1 
Minneapolis 

Semiconductor Specialists, (612) 854-8841 

MO Hazelwood 

Semiconductor Specialists, (314) 731-2400 

Kansas City 

LCOMP-Kansas City. (816) 221 t 2400 
Semiconductor Specialists, (816) 452-3900 
StLouis 

LCOMP-St. Louis. (314) 647-5505 

NC Raleigh 

Hallmark Electronics, (91 9) 832-4465 

Winston-Salem 

Cramer/EW Winston-Salem. (919) 725-8711 

NJ Camden 

General Radio Supply Company, (609) 964-8560 
Cherry Hill 

Cramer/Pennsylvania. (215) 923-5950 
Milgray/Delware Valley. (609) 424-1300. (215) 
228:2000 
Claric 

Tl Supply Company, (201) 382-6400 

Moonachle 

Cramer/New Jersey, (201) 935-5600 

Moorsstown 

Arrow Electronics, (609) 235-1900 
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Texas Instruments (cont) 


Rutlwrford 

Kieriilff Electronibs. (201) 935>2120 

Saddlebrook 

Arrow Electronics. (201) 797-5800 
NM Albuquerque 

Cramer/New Mexico. (505) 265-5767 , 

R.V. Weatherford, (505) 842-0863 
NY East Syracuse 

Cramer/Syracuse. (31 5) 437-6671 
Farmingdale 

Arrow Electronics. (516) 694-6800 
Fiahkill 

Arrow Electronics, (914) 896-7530 

Freeport 

Milgray Electronics, (516) 546-6000 

Hauppage 

Cramer/Long Island, (516) 231-5600 

Rochester 

Cramer/Rochester, (716) 275-0300 
Rochester Radio Supply Co., Inc., (716) 454-7800 
OH ^ Cleveland 

Arrow Electronics, (216) 464-2000 
Cramer/Cleveland, (216)248-8400 
Dayton 

ESCO Electronics. (54 3) 226-1 1 33 

Kettering 

Arrow Electronics, (513) 253-9176 

OK lUlea 

Tl Supply Company, (918) 437-4555 

OR Portland 

Almac-Stroum Electronics, (503) 292-3534 

TX Dallas 

Tl Supply Company, (21 4) 238-6823 

Houston 

Harrison Equipment Company, (713) 652-4700 
R.V. Weatherford Company, (713) 688-7406 
Tl Supply Company, (713) 777-6011 
UT Salt Lake City 

Standard Supply Company, (801) 486-3371 
WA Seattle 

Almac-Stroum Electronics, (206) 763-2300 
Kierulff Electronics, (206) 763-1 550 
W1 New Berlin 

Arrow Electronics, (414) 2801 

Wauwatosa 

Semiconductor Specialists, (41 4) 257-1 330 

Can Calgary 

Canadian Electronics, Ltd., (403) 287-1800 

Downsview 

CESCO Electronics, Ltd. ,(416) 661 -922^ 

Edmonton 

Canadian Electronics, Ltd., (403) 452-9393 

Montreal 

CESCO Electronics. Ltd. .(514) 735-55 1 1 
Future Electronics, (514) 735-5775 

Ottawa 

CESCO Electronics. Ltd., (613) 729-5118 
Future Electronics. (613) 232-7757 

Quebec City 

CESCO Electronics, Ltd., (418) 524-4641 

Rexdaie 

Future Electronics, (416) 677-7820 

Vancouver 

Canadian Electronics, Ltd., (604) 324-791 1 . 
Future Electronics, (604) 261-1355 

Winnipeg 

Canadian Electronics, Ltd., (204) 947-1321 

inti Australia 
Adelaide 

A. J. Ferguson & Co. , Pty, Ltd. 

Melbourne 

A.J. Ferguson & Co.. Pty. Ltd. 

Inti Austria, Vienna 

TRANSISTOR Vertriebsges, GmbH, Tel: 0222/82 
94 51 

inti Belgium 
Brussels 

Avi-Elec, Tel: 2/733 96 00 

Deurne 

Greday Electronics, Tel: 31 /25 19 25 
inti Denmai^k, Herlev 

Tl Supply, Tel: 91-74 00 
Inti Finland, Helsinki 

1*1 Supply, Tel: 408 300 
Inti France 
Lagarde 

Sofer, Tel: 94-27 16 10 
. Le Plessis Robinson 
TISCO, Tel: 1-630 23 43 
Lyon 

Radiolex. Tel: 78-24 51 72 
Tekelec,Tel:78-74 37 40 


Marseille 

Industrielie Electrique, Tel: 91-50 52 06 
Tekelec, Tel: 91-47 22 20 

Metz 

Fachet. Tel: 87-66 88 63 

Meylan 

TISCO. 71:76-90 45 74 

Montrouge 

P.EP., Tel; 1-735 33 20 

Paris 

Pariner, Tel: 1^878 65 55 
Radio Voltaire, Tel: 1-357 50 11 

Rennes 

Tekelec, tel: 99-50 62 35 

Rungis 

Electronique MS, Tel: 1-686 74 25 

Roubaix 

Eltec, Tel: 20-70 56 19 

Sevres 

Tekelec. Tel: 1^626 02 35 

Strasbourg 

Electronique MS, Tel: 88-32 88 32 

Tarbes 

Tarbelec. Tel: 62-93 10 82 
Inti Germany 
Aachen 

Schiffers Elektronik, Tel: 0241/3 05 53 

Berlin 

TISCO. 030-74 44 041 

Essen 

TISCO, 0201-20 916 

Frankfurt a.Main 

Spoerle Electronic, Tel: 06103/6 20 31 -38 

Frankfurt-Griesham 

TISCO. Tel: 0611-39 90 6 

Gottingen 

Retron GmbH, Tel: 0551-6 40 07 

Hamburg 

TISCO, Tel: 040-22 96 478 
Walter Kluxen, Tel; 040/2 48 91 
Hannover 

TISCO, Tel: 051 1-55 60 41 

Munchen 

Celdis GmbH, Tel: 089/59 91-1 
Neumuller GmbH. 71: 089/59 91-1 
TISCO, Tel: 089/32 50 11 

Nurnberg 

Celdis GmbH, 71: 091 1/20 90 10 

Schwieberdingen 

Elkose, Tel: 07150/31041 

Sprendlingen/FFm 

Spoerle Electronic, Tel: 06103/604-1 

Stutthard 

TISCO. 0711/54 70 01 

Toulouse 

Electron, 71; 61 -62 82 85 
Tekelec, 71: 61-40 24 90 
TISCO, Tel: 61-80 64 70 
Wuppertal-Elberfeld 
H.M. Muller, Tel: 02121/42 60 16 
Inti Italy 

Bologna 

Lasi, Tel; 051/46 78 80 

Catania 

Thyristor, Te: 095/37 20 45 
Firenze 

Paoldtti Fer, Tel: 055/29 45 74 

Genova 

Pasini Elt, Tel: 010/56 10 15 

Milano 

Lasi Elt. Tel: 02/688 63 6^ 

Napoli 

Telelux, Tel: 081/61 11 33 

Padova 

IDAC, Tel: 049/65 77 21 

. Roma 

Cramer Italia. Tel: 06/51 39 387 
SFERA. Tel: 06/839 31 72 

Torino 

Carter, Te: 01 1/59 25 12 
FIRET,Te:011/66 66 72 
Tortoreto Lido/Teramo 
Do Dominicus, Tl: 095/37 20 45 
Inti Japan, Tokyo 

Tl Supply, Tel: 402-6171 
Inti Netherlands, Amsterdam-Schiphol 
Tl Supply, Tel: 020-17 36 36 
inti NeW Zealand, Auckland 

David J. Reid (N.Z.) Ltd., Tel: 492-189 
Inti Norway, Oslo 

Ingenlofirma Morgenstierne & Co., 71: 37 29 40 
Inti Puerto Rico, San German 

Cramer De Puerto Rico, 71: (809) 892-26(K) 

Inti South Africa, Johannesburg 

Asspciated Electronics, Pty., Ltd. 
inti Spain, Barcelona 

Difitronic S.A., 253 24 57 


Inti Sweden, Stockholm 

A.B. Gosta Backstrom, Te: 54 03 90 
Inti Switzerland, Zurich 

Fabrimex AG. 01/47 06 70 
inti United Kingdom 
Birmingham 

Tl Supply. Tel: 021/734-5293 

Derby 

Quarndon Electronics Ltd., Tel: 0332-32651 

Edinburgh 

Tl Supply. 71: 031/229-1481 

Enfield 

Blueline Electronic Components, Tel: 01/366-6371 

Harlow 

Blueline Electronic Ck>mponent$, Tel: 0279-29588 
Harlow Mogul Electoncs, Ltd., 71: 029-39771 
London (Slough) 

Anzac Components Ltd., 71: 0753-35446 
Tl Supply. Te: 0753-33411 

Portsmouth 

SDS Components Ltd., Te: 0705-65311 

Southampton 

Tl Supply, Tel: 0703-27741 

Stockport 

Tl Supply, Tel: 061/432 0645 


TMX 


TMX, Inc 

545 Fifth Averuie 

New York. New York 10017 

(212)661-9400 


Toshiba 


Toshiba America 
Chicago Office 
5235 N. Elston Avenue 
Chicago, Illinois 60630 
(312)545-5123 

New York Office 
280 Park Avenue 
New York. New York 10017 
(212) 557-0407 ^ 

Main Office 

Toshiba Semiconductor Division 
1 Komukai-toshiba-choo. Saiwai-ku 
Kawasaki City, Kanagawa 210, Japan 


TRW 


TRW Electronic Systems Division 
Space and Defense System^ 

One Space Park 

Redondo Beach, California 90278 
(213)536-1977 

TRW Solid State Operations , 

301 West O Street 
Ogallata, Nebraska 69153 
(308)284-3611 

Product Information: 

7400 Series Ogallala, Nebraska (308) 284-361 1 

VLSI Devices Redondo Beach, California (213) 536- 
1977 


Western Digital 


Western Digital Corporation 
3128 Red Hill Avenue 
P.O.Box 2180 

Newport Beach, California 92663 
(714) 557-3550 
TWX: (910) 595-1139 
Specific product Information: 


Product Marketing..; .' ext 241, 242 

Application engineering: 

ext 292 

Literature: 

Marketing Services ext 250 

Price and delivery: 

MOS/LSI Circuits - Marketing Department ext 250 

Spartan Test Systems - SPARTAN Sales ext 208 

Place and order: 

MOS/LSI Circuits - Local Sales Rep., Marketing De- 
pt. : ext 250 

Customer Service ext 243 
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Western Digital (cont) 


FollowHip an ordar: 

Customer Service.... ext 243 

All other Information: 

Public Relations ext 242 


Sales Offices & Representatives 


AL Huntsville 

Murcota Corp., (205) 539-8476 
AZ Phoanlxthe Thorson Co.. (602) 956-5300 
CA Burlingame 

William J. Puidy Co.. (415) 347-7701 
Los Angolas 

Ed Lands Company. (213) 879-0770 
CO Denver 

William J. Purdy Co.. (303) 777-1411 
FL Ft. Lauderdale 

Oyne-A-Mark Corporation (305) 771-6501 
IL Barrington, 

Janus Inc.. (312) 381-4479 
MA Medford 

Blake Associates. (617) 391-7890 ^ 

MD Qlenhumle 

New Era Sales. (301) 768-6666 
Ml Detroit 

A.eiumenberg Assoc.. (313) 557-1934 
MN Mlnneaoolls 

Quantum Sales. (612) 831-8583 
MO Kansas City 

Nevco. Inc.. (816) 421-1751 
NJ Cherry Hill 

J.M. Barrett Associates. (609) 429-1551 

NM 

William J. Purdy Co.. (505) 266-7959 
NY Camllhia 

Ontec. (315) 487-0596 
Fayetteville 
Ontec. (315) 446-2580 
Qrand Island 
Ontec. (716) 773-9319 
Rochester 

Ontec. (716) 464-8636 
Valley Cottage 

LRC Associates. (914) 624-7973 
OH Centerville 

Engineering Marketing Assoc., (513) 433-2800 

TX Dallas 

Bonser-Philhower Sales, (214) 234-8438 
CAN Whithy, Ontario 

ITT Cannon Electric Canada, (416) 668-8881 


Distributors 


CA Chataworth 

Westates. (213) 341-4411 

Costa Mesa 

Westates, (714) 549-8401 

Inglewood 

Time Electronics West. Inc., (213) 649-6900 
Zeus. (213) 331-0841 

Mountain View 

Time Electronics. (415) 965-8000 

Sunnyvale 

Bali industries. (408) 734-8570 
Diplomat/Westiand. (408) 734-1900 
FL Clearwater 

Diplomat/Southland, (813) 443-4515 
Fort Lauderdale 
Zeus. (305) 942-4312 
QA Atlania 

Electro Air Corp., (404) 351-3545 
IL ENcQroveVlllaga 

DipkxnaVLakeland. (312) 595-1000 

MA Woburn 

Time/New England. (617) 935-8080 
Zeus, (617) 273-0750 
Ml Farmington 

DipiomaVNortheriand. (313) 477-3200 

MN Minneapolis 

DiplomaVEIectro-Com Corp., (612) 788-8601 
NY Ebnaford 

Zeus, (914) 592-4120 

Hauppauge ^ 

Time Elect. Sales., (516) 276-0100 

Woodbury 

Diplomat Electronics. (516) 921 -9373 

OH Dayton 

Diplomat/Ohio. (513) 228-1080 
OK Tulsa 

Component Specialties. (918) 644-2820 


PA Clifton Hgts 

Tlme/Mld-Atjantic, (215) 622-2500 

TX Dallas 

Component Specialties, (214) 357-4576 

Houston 

Component Specialties, (713) 771-7237 
UT San Lake City 

Diplomat/Salt Lake, (801 ) 486-7227 
CAN Montreal, Quebec 

ITT Cannon Electric, (514) 336-7660 
Whitby, Ontario 

ITT Cannon Electric, (416) 668-8881 

Vancouver, B.C. 

ITT Cannon Electric, (604) 980-4346 


Zilog 


Zilog, Inc. 

10460 Bubb Road 
Cupertino, California 95014 
(408) 446-4666 


Saies Offices & Representatives 


AL Huntsville 

Technology Marketing Assoc., (205) 883-7893 
AZ Mesa 

Nakoma, (602) 834-6549 
CA Mountain View 

The Thorson Company, (415) 964-9300 
Los Angeles 

The Thorson Company, (213) 476-1241 

Goleta 

The Thorson Company, (805) 964-8751 

Redondo BeaCh 

Zilog, Regional Marketing Manager, (213) 540- 
7749 

San Diego 

Littlefield & Smith Assoc., (714) 455-0055 
TUstIn 

The Thorson Company, (714) 544-5121 
CO Boulder 

RG Enterprises, (303) 477-921 1 
FL Pompano Beach 

Technology Marketing Assoc., (305) 942-Q774 
Orlando 

Technology Marketing Assoc., (305) 857-3760 

IL Skokie 

Mar-Con Assoc., (312) 675-6450 

IN Carmel 

S.A.I. Marketing Corp., (317) 844-7196 
MA Waltham 

Impact Sales, (617) 893-2850 
Zilog. Inc., (617) 890-0640 

Ml Brighton 

' S.A.I. Marketing, (313) 227-1786 

Grand Rapids 

S.A.I. Marketing, (616) 942-2504 
MN Minneapolis 

Quantum Sales, (612) 831-8583 

MO Florissant 

S.A.I. Marketing Corp., (314) 837-5200 
NC Raleigh 

Bob Dean, (919) 851-2065 
NJ Wall Township 

Quay Cprp., (20i ) 681-8700 
OH Baachwood 

S.A.i. Marketing Corp., (21 6) 292-2982 
Cincinnati 

S.A.I. Marketing Corp., (513) 761-5432 

Dayton 

S.A.I. Marketing Corp., (513) 277-891 1 

PA Pittsburg 

S.A.I. Marketing Corp., (412) 782-5120 

TX Dallas 

The Thorson Company, (214) 233-5744 

Houston 

The Thorson Company, (713) 771-3504 

VA Alexandria 

Dyna Rep, (703) 354-1222 

WA Bellevue 

SRD**2 Products & Sales, (206) 747-9424 
Can Calgary, Alberta 

Westronic Engineering, (403) 253-5585 
Ottmaa, Ontario 
Datagraphics, (613) 225-0411 
Toronto, Ontario I 

Datagraphics, (416) 622-6752 < 

Inti France, Boulogne 
A2M, Tel: 603 66 40 


Inti Germany 
Berlin 

Kontron Elektronik GMBH. Tel: 030 792-3031 TLX: 
0185484 

Dusseldorf 

Kontron Elektronik GMBH, Tel: 0211 354092 TLX: 
08582675 

Frankfurt/Maln 

Kontron Elektronik GMBH, Tel: 0611 631021 TLX: 
0414881 

Hamburg 

Kontron Elektronik GMBH. Tel: 040 682321 TLX: 

0211998 

Hannover 

Kontron Elektronik GMBH, Tel: 05136 5600 
Munchen 

Kontron Elektronik GMBH, Tel: 08165 771 TLX: 

0527531 

Stuttgart 

Kontron Elektronik GMBH, Tel: 07 11 8812 23 
‘ TLX: 0723061 
Inti Italy, M^an 

Ezimar S.p.A., Tel: 3493539, 3490084 
inti Netherlands, Amsterdam 

Tekelec AIrtronic, Tel: 020 92 87 66 TLX: 16009 
TAA NL 

inti Denrriark 

SC Metric A/S, Tel: 02 80 42 00 TLX: 1 5763 

Inti Finland 

Finn Metric OY, Tel: 90 46 08 44 TLX: 122078 

Inti Norway 

Metric A.S., Tel: 02 28 26 24 TLX: 18461 

Inti Sweden 

Scandia Metric AB, Tel: 08 82 04 00 TLX: 10766 
Inti United Kingdom, Berkshire 

Zilog, Inc., Tel: 0628 361 31/2/3 TLX: 848 609 

United Kingdom, London 

Cramer Electronics, Tel: 01 579 3001 TLX: 933 

592 


Distributors 


CA San Diego 

Intermark Electronics, (714) 279-5200 

Santa Ana 

Intermark Electronics, (714) 540-1322 

Sunnyvale 

Intermark Electronics, (408) 738,-1 1 1 1 

WA Seattle 

Intermark Electronics, (206) 767-3160 

\ 
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ABBREVIATIONS OF COMPANY NAMES 


AD 

Analog Devices 

MOS 

MOS Technology 

AMD 

Advanced Micro Devices 

Mostek 

Mostek 

AMi 

American Microsystems, Inc. 

Motorola 

Motorola Semiconductor 

AMS 

Advanced Memory Systems (Intersil) 

National 

National Semiconductor 

Analogic 

Analogic Corp. 

NCR 

National Cash Register, Microelectronics Div. 

Beckman 

Beckman Instruments, Helipot Division 

NEC 

NEC Microcomputers 

Burr-Brown 

Burr-Brown Research 

Nippon 

Nippon Electric Co. 

Cermetek 

Cermetek 

Nitron 

Nitron 

CMA 

Consumer Microcircuits of America 

Nortec 

Nortec Electronics 

Collins 

Collins, Rockwell International 

NPC 

Nucleonic Products Co. 

Data Gen 

Data General 

Panasonic 

Panasonic, Matsushita Electric Corp. 

batel 

Datel Systems 

Plessey 

Plessey Semiconductors 

DDC 

Data Devices Corp. 

PMC 

Power Monolithics Co. 

EA 

Electronic Arrays 

PMI 

Precision Monolithics, Inc. 

EMM/Semi 

EMM Semi, Div. of Electronic Memories & Magnetics 

Ragen 

Ragen Semiconductor 

Essex 

Essex International 

Raytheon 

Raytheon Semiconductor 

^Exar 

Exar Integrated Systems 

RCA 

RCA Solid State Division 

Fairchild 

Fairchild Semiconductor Systems 

Reticon 

Reticon 

Ferranti 

Ferranti Electric 

Rockwell 

Rockwell, Microelectronic Div. 

Fujitsu 

Fujitsu 

Sanken 

Sanken Electric ^ 

Gl 

General Instrument 

SGS 

SGS-ATES Semiconductor 

Harris 

Harris Semiconductor 

Siemens 

Siemens 

Hitachi 

Hitachi America, Ltd. 

Signetics 

Signetics 

Hughes 

Hughes Aircraft, MOS Division 

Silicon G 

Silicon General 

Hybrid Sys 

Hybrid Systems 

Siliconix 

Siliconix 

IMi 

International Microcircuits, Inc. 

SMC 

SMC Microsystems Corp. 

Intech 

Intech/Function Modules 

SMS 

Scientific Micro 

Intel 

Intel 

Solitron 

Solitron Devices 

Interdesign 

Interdesign 

Sprague 

Sprague Electric Company 

Intersil 

Intersil 

SSS 

Solid State Scientific 

iPI 

Integrated Photomatrix, Inc. 

SW 

Stewart-Warner Microcircuits 


ITT Semiconductors 

Synertek 

Synertek 

Lithic Sys 

Lithic Systems 

Teledyne C 

Teledyne Crystalonics 

Litronix 

Litronix 

Teiedyne P 

Teledyne Phllbrick 

LSI Comp 

LSI Computer Systejns 

Teledyne S 

Teledyne Semiconductor 

Micro Comp 

Micro Components 

Telefunken 

AEG-Telefunken 

Micro Net 

Micro Networks 

Tl 

Texas Instruments 

Micropac 

Micropac Industries 

TMX 

TMX 

Micro Power 

Micro Power Systems 

Toshiba 

Toshiba 

Mitel 

Mitel Semiconductor 

TRW 

TRW 

Mitsubishi 

Mitsubishi International 

Western 

Western Digital 

MMI 

Monolithic Memories, Inc. 

Zilog 

Zilog 
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This index shows the page and the line on that 
page of every device in the Master Selection Guide 
and the Application Note Directory. It is organized 
aiphabeticaiiy by manufacturer and for each man- 
ufacturer;, aipha-numericaliy by deyice. Bold face 
listings lead to data on important products which 
has been suppiied for you by the manufacturers, 
if you want to determine which products are in the 
book from a given manufacturer, simply check the 
Product Index. 




how to use 
the product index 


The Product Index contains the same references 
as the Part Number Index, but in this case the’ 
iistings are sorted by manufacturer. 

As in the Part Number Index, the model numbers 
are sorted alpha-numerically from left to right. 
Here the manufacturer’s prefixes are included so 
that devices With alphabetic prefixes appear before 
those without them (i.e., LM101 would be before 


1101). Application note pages are indicated by a H 
sign and data by a* sign. The numbers preceding 
the dash are the page numbers, while those follow- 
ing the dash indicate the location on the device 
on the page. 

When you use the Master to find data on a particu- 
lar manufacturer’s products, this index provides 
the fastest way to find all the information. 


© IC MASTER 1977 
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AM25LS251C 


194 

161 



392- 

39 

AM2808M 

1 

628 

106 

AM2919C 

\ 

868-107 


11 91 - 

11 

U6ViC68 




AM25LS251M 


194 

162 

AM26S12AC 


201 - 

13 



628 

111 

AM2919M 


868-108 

DM8832 

386- 

48 

AM2401 


629 

17 

AM25LS2517C 


169 

63 



392- 

27 

AM2809C 


633 

20 

AM29700C 


868-169 

LF155 

529 - 

65 

AM25LS07C 


182 

140 

AM25LS2517M 


169 

68 

AM26S12AM 


201 - 

15 

AM2809M 


633 

13 

AM29700M 


868-170 


542- 

14 

AM25LS07M 


182 

141 

AM25LS253C 


193 

173 



392- 

26 

AM2810 


633 

14 

AM29701C 


868-171 


542- 

26 

AM25LS08C 


182 

75 

AM25LS253M 


193 

174 

AM26S12C 


201 - 

14 

AM2812 

I 

121 

2 

AM29701M 


868-172 

LF157 

542- 

38 

AM25LS08M 


182 

76 

AM25LS257C 


193 

37 



392- 

29 

AM2812AC 


608 

39 

AM29702C 


868-173 

LF255 

542 - 

15 

AM25LS09C 


182 

113 

AM25LS257M 


193 

38 

, AM26S12M 


201 - 

16 

AM2812AM 


608 

40 

AM29702M 


868-174 

LF256 

542 - 

27 



193 

95 

AM25LS258C 


193 

17 



392- 

28 

AM2812C 


608 

37 

AM29703C 


868-175 

LF257 

542- 

39 

AM25LS09M 


182 

114 

AM25LS258M 


193 

18 

AM2600C 


195- 

77 

AM2812M 


608 

38 

AM29703M 


868-176 

LF355 

549- 

15' 



193 

96 

AM25LS273C 


183 

11 

AM2600M 


195- 

78 

AM2813 

H 

121 

2 

AM29704C 


192- 56 

LF356 

549- 

22 

AM25LS123C 


195 

169 

AM25LS273M 


183 

12 

AM2602C 


195- 

120 

AM2813AC 


608 

45 



868-164 

LF357 

549 - 

29 

AM25LS123M- 


195 

170 

AM25LS281C 


16^ 

114 

AM2602M 


195- 

121 

AM2813AM 


608 

46 

AM29704M 


192- 57 

LH2101A 

553- 

18 

AM25LS138C 


177 

88 

AM25LS281M 


169 

115 

AM26123 

1 

96- 

10 

AM2813C 


608 

43 



868-165 

LH2111 

518- 

21 



870 

183 

AM25LS299C 


197 

99 

AM26123C 


195- 

149 

AM2813M 


608 

44 

AM29705C 


192- 58 

LH2201A 

553- 

19 

AM25LS138M 


177 

89 

AM25LS299M 


197 

100 

AM26123M 


195- 

150 

AM2814 

I 

121 

2 



868-166 

LH2211 

518- 

22 



871 

4 

AM25LS374C 


182 

95 

AM2614 

H 

91 - 

11' 

AM2814M 


633 

21 

AM29705M 


192- 59 

LH2301A 

555- 

38 

AM25LS139C 


177 

49 

AM25LS374M 


182 

96 

AM2614C 


385- 

55 

AM2825C 


629 

31 



868-167 

LH23.1 1 

519'- 

22 

AM25LS139M 


177 

50 

AM25LS377C 


183 

18 

AM2614M 


385- 

56 

AM2825M 


629 

29 

AM29720C 


617- 88 

LM101 

545- 

9 

AM25LS14 

n 

96 

3 

AM25LS377M 


183 

19 

AM2615 

H 

91 - 

11 

AM2826C 


629 

32 



618- 25 

LM101A 

529- 

8 

AM25LS14C 


168 

157 

AM25LS381C 


169 

69 

AM2615C 


388- 

7 

AM2826M 


629 

30 



868-178 


538- 

52 

AM25LS14M 


168 

158 

AM25LS381M 


169 

70' 

AM2615M 


388- 

8 

AM2827C 


629 

46 

AM29720M 


,618- 44 

LM105 

569- 

97 

AM25LS148C 


199 

102 

AM25LS670C 


192 

21 

AM27LSOOAC 


618- 

19 

AM2827M 


629 

44 



868 79 

LMld6 , 

516- 

1 1 

AM25LS148M 


199 

103 

AM25LS670M 


192 

22 

AM27LSOOAM 


618- 

27 

AM2833C 


633 

78 

AM29721C 


618- 28 

LM107 

538- 

24 

AM25LS15 

n 

96 

3 

AM25L02 

f 

87 

1 

AM27LSOOC 


618- 

26 

AM2833M 


633 

79 



868-180 

LM108 

537 - 

26 

AM25LS15C 


168 

115 

AM25L03 

H 

87 

1 

AM27LSOOLC 


618- 

90 

AM2841C 


608 

58 

AM29721M 


618- 46 

LM108A 

534- 

6 

AM25LS15M 


168 

116 

AM25L04 

n 

87 

1 

AM27LS00LM 


618- 

106 

AM2841M 


608 

59 



868-181 

LM110 

528- 

16 

AM25LS151C 


194 

108 

AM25L05 

% 

87 

3 

AM^7LS00M 


618- 

45 

AM2847C 


632 

79 

AM29750C 


610- 6 

LM111 

516- 

53 

AM25LS151M 


194 

109 

AM25S05 

1 

87 

3 

AM27LS01C 


618; 

24 



632 

89 



868-154 

LM112 

537- 

18 

AM25LS153C 


193 

140 


I 

96 

3 

AM27LS01LC 


618- 

89 

AM2847M 


632 

78 

AM29750M 


610- 38 

LM118 

530- 

24 

AM25LS153M 


193 

441 

AM25S05C 


168 

172 

AM27LS01LM 


618- 

105 



632 

86- 



868-155 


541 - 

35 

AM25LS157C 


192 

102 

AM25S05M 


168 

173 

AM27LS01M 


618- 

48 

AM2855 


633 

25 

AM29751C 


610- 7 

LM119 

518- 

42 

AM25LS157M 


192 

103 

AM25S07 

n 

123 

14 

AM27LS02C 


617- 

19 

AM2856C 


633 

52 



868-156 

LM124 

532- 

56 

AM25LS158C 


192 

174 

AM25S07C 


182 

146 

AM27LS02M 


617- 

30 

AM2857C 


633 

62 

AM29751M 


610- 39 


556- 

48 

AM25LS158M 


192 

175 

AM25S07M 


182 

147 

AM27LS03C 
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627-^35 

9602M 


195-123 

SN54S194 


196-150 

SN74S153 


193-161 

1458 


529 - 48 

9LS298C 


193- 93 

9216CC 

627- 32 

9614 

I 

91-11 



630- 39 

SN74S157 


192-123 



554- 53 

9LS298M 


193- 94 

93LOOC 

629- 55 

9614C 


386- 18 


1 

123- 14 

SN74S158 


193- 7 

1489 


388- 42 

9050C 


615- 36 

93LOOM 

629- 56 

9614M 


386- 19 


I 

123- 14 

SN74S160 


174- 77 

1489A 


389- 3 

9050D 


614-114 

93L28C 

631 -124 

9615 

1 

91-11 

SN54S195 


196- 57 

SN74S161 


172-148 

1500C 


519- 25 

9050E 


614- 77 

93L28M 

631-125 

9615C 


389- 45 



630- 40 

SN74S174 


182-189 

1500L 


518 - 28 

9060C 


615- 35 

93S10C 

174- 78 

9615M 


389- 46 


Arranged alphanumerically from left to right 

1C MASTER 1977 1215 















1C MASTER 


1 Device 

Pege-Line 

Device 


Peg»>Line 

Device 

Pege-Line 

Device 

Pege-Line 

Device 

Advanced Micro 
Devices (Cont'd) 

S2470 

52555 

52556 

1 

106- 5 
524- 58 
524- 62 

S6810 

1 127- 13 

# 649 

# 649 

S9263 

524-138 

# 411 

524-139 

AD503J 






9616C 

385- 40 

S2559 

* 

400 


# 889 

S9264 

#411 


9617C 

388- 21 



560-154 


# 889 


524-140 

AD503S 

9620 

1 91- 11 

S2566 


524- 82 


# 916 

S9265 

# 411 


9620C 

389 - 40 

S2567 


524- 83 


# 916 


524-141 

AD504 

9620M 

389- 38 

S2622 


522-139 


617- 80 

S9266 

# 406 


9621 

t 91- 11 



522-176 


870- 82 


524-142 

AD504J 

9621C 

385- 11 

S3514 

# 

650 

S68i0-1 

# 889 

S9660 

524- 85 


9621 M- 

385- 12 



625- 79 


617- 79 

S9996 

#634 

AD504K 

9702-1 

611-56 

S4006 

★ 

634 

S6810A 

617- 75 


624-11 






614- 44 

S6810A-1 

617- 76 



AD504L 

American Microsys- 
tems, inc. 

S4008 

S4008-9 

it 

634 

614- 46 

634 

S6820 

# 889 

# 889 

# 919 

Analog Devices 

ADM501A 536- 27 

AD504M 

EVK100 

# 901 



614 - 48 


# 919 

ADM501B 

535- 21 


EVK200 

# 898 

S4015 

# 

635 


870- 58 

ADM501C 

531 - 31 


EVK300 

# 898 



621 - 70 


872- 23 


535- 10 

AD504S 

EVK99 

# 901 

S4015-2 

# 

635 

S6830 

# 659 

AD0042C 

55T- 27 


S10129 

524- 39 



621 - 60 


# 659 

AD101 

# 575 


S10130 

524-40 

S4025 

# 

635 


# 889 

AO101A 

# 575 


S10131 

524- 41 



621 - 71 


# 889 


# 575 

AD505J 

S1 1011 i 

527- 55 

S4025-2 

# 

635 


# 925 


529- 9 


S11012 

522-140 



621 - 61 


# 925 


538- 54 

AD505K 


522-177 

S5024a 


524- 93 


626 - 67 

ADI 08 

# 575 


S1 103 

# 634 

S50241 


524- 94- 


870- 86 


537- 28 

AD505S 


614-35 

S50242 


524- 95 

S6831 

# 660 

AD108A 

# 575 


S1 103-1 

# 634 

S5101 

★ 

639 


# 660 


534- 8 

AD506 


614- 16 


it 

639 


# 889 

AD1 11 

# 579 


S1103A 

# 634 



157- 87 


# 889 


516- 32 

AD506J 


614- 28 



619- 47 


# 927 

AO201 

# 575 


S1103A-X 

# 634 

S5101-1 

it 

639 


# 927 

AD201A 

# 575 

AD506K 


614- 9 



619- 38 


627- 51 


538- 55 


S1103A-1 

# 634 

S5101-2 

it 

639 


870- 91 

AD208 

# 575 

AD506L 


614- 10 



619- 39 

S6834 

# 661 


537- 29 


S1103X 

# 634 

S5101-3 

# 

639 


# 661 

AD208A 

# 575 



614- 7, 



619- 48 


# 889 


534- 9 


SI 408 

522-133 

S5101-8 

* 

639 


# 889 

AD211 

# 579 

AD506S 

SI 409 

527- 56 


V 

619- 58 


# 930 


516- 33 


S1424A 

527- 57 

S5101L 

★ 

639 


# 930 

A02700 

# 579 

AD507 

S1427A 

522-134 


# 

639 


612- 79 

AD2700L 

# 579 

AD507J 


527- 58 



157- 88 


870- 79 


573- 14 


S146 

# 634 



619- 49 

S6850 

# 400 

A02700U 

# 579 



614- 27 

S5101L-1 

# 

639 


# 400 


573- 15 


SI 757 

# 400 



619- 36 


# 400 

AD2701 

# 579 

AD507K 


399- 36 

S51 OIL-2 

it 

639 


# 889 

AD2701L 

# 579 


S1856 

522-141 



619- 37 


# 889 


573- 16 


S1883 

# 400 

S5101L-3 

it 

639 


# 889 

A02701U 

# 579 



# 401 



619- 50 


# 935 


573- 17 

AD507S 


399- 37 

S5204A 

it 

655 


# 935 

AD2702 

# 579 


S1998 

522-135 


it 

655 


# 935 

AD2702L 

# 579 



522-172 


it 

952 


399- 5 


573- 30 



523-7 


# 

952 


870- 53 

AD2702U 

# 579 

AD508 

S1998A ' 

522-136 



612- 81 


872- 19 


573- 31 

AD508J 


522 -1 73 



870- 77 

S6852 

870- 44 

AD301 

# 575 



523- 8 

S5232 

it 

650 


872- 16 

AD301A 

# 575 

AD509 

S1998B 

522-137 


# 

650 

S6860 

# 889 


547-52 

AD509J 


522-174 



625- 80 


# 889 

AD301AL 

# 575 



523- 9 



626- 26 


# 940 


534- 46 


S1998C / 

522-138 

S5255 

1 

106- 5 


# 940 

AD308 

# 575 



522-175 

S5256 

I 

106- 5 


399- 9 


547- 24 

AD509K 


523- 10 

S6508 

# 

645 


870- 39 

AD308A 

# 575 


S2193 

624- 48 


# 

645 

S8316 

6i7 - 36 


534- 35 



f 106- 5 



157-109 

S8564 

# 634 

AD311 

#579 


S2222 

# 634 



621 - 38 


606- 40 


517- 41 

AD509S 


# 634 

S6508-1 


621 - 28 

S8771 

# 634 

AD351J 

517- 37 



157- 79 

S6508A 

it 

645 


# 634 

AD351K 

517- 38 



620-128 


# 

645 


624- 3 

AD351S 

517- 39 


S2222A 

# 634 


★ 

645 


624 - 4 

AD3542J 

551 - 22 

AD510 


# 634 



157-110 

S8865 

# 634 

AD502 

# 575 

AD510J 


157- 80 



621- 19 


624- 8 

AD502J 

#575 



620-131 



621 -, 35 

S8890 

524- 84 


546- 2 

AD510K 

S2350 

# 400 

S6508A-1 

# 

645 

S8996 

# 634 

AD502K 

# 575 



# 400 

S6800 

★ 

889 


624- 12 


543 - 3 

AD510L 


# 889 


# 

903 

S9260 

# 411 

A0502L 

# 575 



# 889 



870- 11 


524-136 


542- 53 

AD510S 


# 945 


t 

125- 15 

S9261 

# 411 

AD502S 

# 575 



# 945 


f 

125- 16 


524-137 


543- 6 

AD512K 


399- 75 


t 

127- 11 

S9262 

# 406 

AD503 

# 574 

AD512S 


870- 49 


I 

127- 12 


# 411 


H 98- 7 

AD513 


f Indicates page number in Application Note Directory 
★ Indicates additional data is provided, on the page noted 


Pag»-Lin» Device Pege-Line 


* 574 AD513J 

552- 4 AD513K 

★ ^74 AD513S 

551 - 28 AD514 

^ 574 AD514J 

551 - 29 

* 575 AD514K 

H 98- 5 

★ 575 AD514L 

539- 54 

★ 575 AD514S 

536- 16 

* 575 AD515 

536- 14 AD515J 

★ 575 
#575 

531 - 48 , 

536- 13 AD515K 

# 575 

* 575 

531 - 63 / 

536- 15 AD515L 
530- 60 r 
,539- 24 
530- 61 

539- 45 AD516 

530 - 62 AD5.1 6J 

539- 46 AD516K 

★ 574 AD516S 

^ 98-7 AD518 

# 574 

541 - 13 AD518J 

★ 574 

536- 4 AD518K 

# 574 

* 574 AD518S 

531 - 32 

535- 13 

★ 574 

536- 5 AD520 

# 574 

★ 574 AD520J 

★ 574 

532-137 

546-5 

★ 574 A0520K 

* 574 

532-138 

540- 28 

★ 574 AD520S 

* 574 

532- 139 
541 - 31 

★ 575 AD521 

> 575 AD521J 

539- 44 • 

# 574 AD521K 

# 574 

# 574 AD521S 

530- 49 

549 - 46 AD522 

# 574 AD522A 

# 574 

530- 54 
548- 42 

# 574 AD522B 
#574 

530- 55 
548- 43 

# 575 AD522C 

# 575 

533- 28 

# 575 

533- 12 AD522S 

# 575 
'533- 5 

# 575 

533 - 6 AD523 

540 - 48 AD523J 

540- 49 

1 98-4 


552- 10 
' 551- 13 

551- 16 

# 574 

# 574 

552- 15 

# 574 

551 - 14 

# 574 

551- 11 

# 574 

551- 15 

# 574 

# 574 

# 574 

531- 17 
540- 2 

# 574 

# 574 

531- 13 
535- 6 

# 574 

# 574 

531- 8 

535- 5 
H 98- 4 

541 - 14 

536- 6 
536- 7 

# 574 
530- 26 

# 574 
547- 5 

# 574 
541 - 33 

# 574 

# 574 
530- 27 
541 - 34 

# 578 

H 97- 10 

# 578 

# 578 
512- 56 
549- 44 

# 578 

# 578 
512- 57 
543- 40 

# 578 

# 578 
512- 58 
543- 41 

# 578 

# 578 
512- 59 

# 578 
512- 59 

# 578 
512- 64 

# 578 

# 578 

# 578 
512- 65 
533- 43 

# 578 

# 578 
512- 66 
533- 37 

# 578 

# 578 
512- 67 
533- 27 

# 578 

# 578 
512- 68 
533- 38 

#574 

# 574 

# 574 
531 - 22 
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PRODUCT INDEX 



★ 431 

370- 98 

★ 431 

★ 431 

371- 37 

★ 431 
371- 38 

★ 431 

371- 39 

★ 431 

★ 431 

372- 5 

★ 431 
372- 6 

★ 431 
371-104 

★ 431 
371-105 

★ 431 

★ 431 
371-78 

★ 431 

371 - 79 

★ 431 
371- 84 

★ 431 

371 - 85 

★ 428 

★ 428 
364- 36 

*428 
364- 37 

★ 428 
364- 38 

★ 428 
364- 33 

★ 428 
364- 34 

★ 428 
364- 35 

★ 428 

★ 428 
364- 42 

★ 428 
364- 43 

★ 428 
364- 44 

★ 428 
364- 39 

★^428 
364- 40 

★ 428 
364- 41 

★ 428 

★ 428 
366- 52 

★ 428 
366- 53 

★ 428 
366- 54 

★ 428 
366- 49 

★ 428 
366- 50 

★ 428 
366- 51 

★ 430 

★ 430 
363- 46 

★ 430 
363- 47 

★ 430 

363- 37 

★ 430 

★ 430 

364- 69 

★ 430 
'364- 49 

★ 430 
364- 70 

★ 430 


Device 

Page-Line 

AD7519 

364- 50 

★ 430 

AD7519J 

★ 430 

AD7520 

366-107 

★ 420 

AD7520J 

★ 420 

AD7520K 

377. 54 

★ 420 


377- 51 

AD7520L 

★ 420 

AD7520S 

377- 46 

★ 420 

AD7520T 

377- 55 

★ 420 

AD7520U 

377. 52 

★ 420 

AD7521 

377- 47 

★ 420 

AD7521J 

★ 420 

AD7521K 

378- 60 

★ 420 

AD7521L 

378- 58 

★ 420 

AD7521S 

378- 56 

★ 420 

AD7521T 

378- 61 

★ 420 

AD7521U 

378- 59 

★ 420 

AD7522 

378- 57 

★ 422 

AD7522J 

★ 422 

AD7522K 

377- 62 

★ 422 

AD7S22L 

377- 60 

★ 422 

AD7522S 

377. 58 

★ 422 

AD7522T 

377- 63 

★ 422 

AD7522U 

377- 61 

★ 422 

AD7S30 

377- 59 

★ 421 

AD7530J 

★ 421 

AD7530K 

377. 56 

★ 421 

AD7530L 

377- 53 

★ 421 

AD7531 

377- 50 

★ 421 

AD7531J 

★ 421 

AD7531K 

378- 23 

★ 421 

AD7531L 

378- 22 

★ 421 

AD7550 

378-21 

★ 424 

AD7570 

374- 48 

★ 426 

AD7570J 

★ 426 

AD7570L 

373- 68 

★ 426 

AD801A 

373- 69 
542- 55 

AD801B 

542 - 54 

AD801S 

543- 2 

AD810 

514- 4 

AD811 

514- 5 

AD812 

514- 6 

AD813 

514- 7 

AD814 

514- 8 

AD815 

514- 9 

AD816 

514- 10 

AD818 

514- 39 

AD82Q 

514- 31 

AD821 

514- 32 

AD822 

514- 33 

Analogic Corp. 

AN562A/BCD 

378- 11 


AN562I/BCD 

AN562K/BCD 

AN562S/BCD 

AN562S/BIN 

MN2301 

MN4708 

MN4708D 

MN4716 


Page-Line Device 


378- 41 
378- 42 
378- 9 
378- 12 
378- 10 
378- 38 
375- 5 
371 - 49 
371 - 93 
372- 15 


Page-Line 


Beckman Instru- 
ments 


833- 21C 

834- V15 
840-T1 
840-T2 
843-V12 
845 

845-BIO 

845-B5 

845-U10 

845-U5 

848-BIO 

848-B5 

848-U10 

851 -VI 2 

851 -VI 5 

851-V9 

852 

854 

855-V5 

855-V6 

856 

859-V12 

859-V15 

859-V5 

859-V6 

859 -V9 

872-Dl 

872- D2 

873- 78 
873-88 
876-B 

876- U 

877- 69C 
877-69M 
877-851 
877-85V 
881 ' 

882 

883-X 

883-21C 

883-4 

883-5 


, 563-102 

564- 40 
564 - 89 

563- 73 
569- 13 
569- 40 
562- 38 

562- 108 

569- 6 
y 564^ 4 

564- 53 
562 - 51 

563- 2 
563-74 

529- 104 

530- 78 
532-135 
540- 16, 
396- 66 
529- 84 
540- 50 
529- 89 
568- 8 
573- 18 
573- 19 
567- 91 

1 107- 21 
376- 69 
376- 68 
376- 47 

376- 46 

377- 83 
377- 82 

377- 81 

566- 89 

567- 5 
566- 70 

570- 29 
570- 45 

565- 81 

566- 25 
570 -. 28 

566- 93 

567- 9 

565- 91 

566- 32 
566-72 

378- 48 

378- 49 
374- 31 

' 374-30 

373- 82 
373- 81 

379- 6 
379- 7 
378- 81 
378- 82 
571 - 9 
560-148 

^ 560-144 

' 547-3 

560-164 

560-138 


Burr-Brown 

Research 


ADC80A-12 


374- 41 

ADC82 


373- 64 

ADC84-10 


374- 34 

ADC84-12 


374- 38 

ADC85-10 


374- 33^ 

ADC85-12 


374- 37 

DAC70/CCD 


379- 

J4 

DAC70/COB 


379- 

19 

DAC70/CSB 


379- 17 

DAC70C/CCD 


379- 

15 

DAC70C/COB 


379- 20 

DAC70C/CSB 


379- 18 

DAC80/CBI 


378- 83 

DAC80/CCD 


377 . 86 

DAC85/CBI 


378- 84 

DAC85/CCD 


377(- 87 

DAC85C/CCP 


377- 

88 

DAC85ET 


378- 85 

DAC90J 


375-90 

DAC90K 


376- 88 

DAC90L 


376- 86 

DAC90R 


376- 91 

DAC90S 


376- 89 

DAC90T 


376- 87 

M8C-16S 


372- 

10 

MPC-4D 


370-107 

MPC-8D 


371- 

89 

MPC-8S 


371 

48 

SHC23 


573- 59 

SHC23ET 


573- 60 

SHC80 


573 - 60 

SHC85 


573- 64 

SHC85ET 


573- 65 

UAF11 

1 

97 

7 

UAF15 

11 

97 

7 

UAF21 


571 

10 


11 

97 

7 

UAF21H 


571 

11 

UAF25 


571 

12 


11 

97 

7 

UAF25H 


571 13 

UAF31 


571 

14 

UAF41 


571- 

15 

VFC32 


573-149 

3051 


541 

5 

3052 


541 

51 

3053 


547- 

7 

3055 


541 - 6 

3056 


541 

50 

3057 


547- 

6 

3500 SERIES f 

f 

110- 22 

3500A 


543- 

30 

3500B 


538- 

2 

3500C 


535- 33 

3500E 


531 - 64 
534 - 50 

3500MP 


553- 

16 

3500R 


543- 31 

3500S 


538- 

3 

3500T 


535- 34 

3501 A 


543- 

11 

3501 B 


537- 

53 

3501 C 


537- 

51 

3501 R 


543- 12 

3501 S 


537- 54 

3503A 


552- 

8 

3503B 


551 - 

9 

3503R 


552- 

9 

3503S 


551 - 

10 

3505J 


548- 49 

3506J 


543- 25 

3507J 


530- 50 
550- 4 

3508J 


543- 

26 

3521 

1 

98- 

8 

3521H 


534- 

2 

3521J 


533- 41 

3521K 


533- 40' 

352 1L 


531- 65 
533- 39 

3521R 


533 - 42 


Arranged alphanumerically from left to right 
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Device 


Pege*Une 

Device 


Pege-Une 

Burr- Brown 



4206 


572*114 

Research (Cont'd) 

4213 

4291 

4301 


572*115 
571 -129 
572-125 

3522J 


535 

- 14 


3522K 


531 

- 34 


1 

112- 9 



533 

- 47 

4302 


572-126 

3522L 


531 

- 23 

4340 


573- 54 



542 

- 5 

4341 


573- 55 

3522$ 


531 

- 35 

4423 


572-131 



533 

- 48 




3523J 


531 

- 19 

8 

Cermetek 



OoO 




3523K 


531 

15 

CHI 290 


571 - 17 



533 

45 




3523L 


531 

10 

AA 

Collins 



OOO 





3540J 


533 

9 

CRC1502 

1 

87- 9 



552 

11 

CRC1503 

f 

87- 9 

3542J 


551 

17 

CRC1504 

t 

87- 9 

3542S 


551 

18 

CRC1505 


628- 13 

3550J 


530 

46 

CRC2002 


371 - 97 



535 

17 

CRC8000 


560- 85 

3560K 


530 

56 

CRC8030 


560 -1 1 8 



535 

20 


t 

104- 2 

3550S 


530 

47 

CRC8100 


160- 88 



535 

18 



559-102 

355 U 


532 

145 

CRC9503 

1 

87- 9 



535 

30 

CRC9504 

1 

87- 9 

355 IS 


532 

146 

CRC9505 


368- 55 



535 

31 

CRC9509 


370- 45 

3553 


512 

25 

CRC9510 


370- 58 



528 

7 




3554A 


529 

112 

Consumer 



3554B 


535 

32 

Microcircuits of 


529 

534 

113 

4 

America 



3554$ 


529 

114 

FX101 


560-179 



535 

29 

FX105 


560-176 

3571A 


529 

87 

FX107 


561- 27 



537 

12 

FX109 


561-134 

3571AM 


530 

91 

FX205 


559-128 

3572A 


529 

82 



573-113 



537 

13 


11 

111 - 7 

3572AM 


530 

92 


1 

111- 7 

3580J 


529 

110 

FX207 


561- 17 



/530 

89 

FX209 


560- 82 



549 

4 



571- 48 

3581J 


529 

128 


11 

108- 4 



530 

105 


11 

108- 4 



540 

3 

FX305 


561- 5 

3582J 


530 

16 

FX307 


560- 99 



530 

107 

FX401 


561- 8 



540 

4 

FX407 


561 - 20 

3583 


529 

108 

FX501 


561 - 11 



530 

108 

FX507 


561 - 21 



540 

5 

FX601 


561- 14 

3626A 


512 

72 



561 -142 

3626B 


512 

73 

FX707 


561 - 24 

3626C 


512 

74 




3627 

3650 

3652 


512 

512 

512 

88 

90 

91 

Data Devices Corp. 


DAC-S-CB1 


378- 86 

3660 


97 

11 

DAC-S-CCD 


377- 89 

3660J 


512 

69 

HFB7 


529 -130 

3660K 


512 

70 



532-166 

3660$ 


512 

71 



551 - 33 

3670 

I 

97 

11 

HFS23 


529-132 

3670J 


512 

81 



532-143 

3670K 


512 

82 



552- 30 

3670$ 


512 

83 

HVA23 


529-131 

4127 


512 

96 



532-167 

4131 


573 

121 



551 - 32 


1 

111 

6 

SDAC-10 


379- 11 

4201 


572 

106 

SDAC-11 


379* 10 

4203 
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553 

51 

mA732 

1 

105 

8 

M753 

1 

105 

5 


f 

105 

6 

mA757 

11 

102 

13 

CCD101 


571 

166 

CCD110 


571 

164 

CCD121 


571 

16§ 

CCD201 


572 

24 

CCD202 


572 

25 

CCD211 


fe72 

27 

CCD311 


571 

52 

CCD450 


615 

119 



629 

37 

CCD450A 


615 

121 



629 

36 



629 

38 

CCD451 


615 

120 



629 

39 

CCD451A 


615 

122 

1 


629 

40 

GC0460 


615 

123 



629 

49 

ECL SERIES 

1 

93 

10 

FM4027-2 


614 

57 

FM40273 


614 

80 

FM40274 


615 

42 

Fb 3724 


514 

89 

FQ 3725 


514 

90 

FQ3467 


514 

111 

FQ3468 


514 

112 

FI 0000 


630 

57 

F10000C 


163 

145 

F10000M 


163 

146 

F10010C 


161 

74 

F10010M 


161 

75 

F100101 


164 

160 

F100102 


164 

162 

F100107 


164 

157 

FI 001 12 


164 

142 

F100114 


165 

25 

F100117 


164 

152 

F100118 


164 

154 

F100123 


164 

144 

FI 00 130 


165 

3 

F100131 


164 

147 

F100136 


164 

136 

F10014 


164 

72 

F100141 


165 

20 

F100145 


165 

8 

FI 001 50 


165 

5 

F100151 


164 

149 

F100155 ^ 


165 

17 

F100158 


165 

22 

F10016C 


161 

53 

F10016M 


161 

54 

F100160 


165 

27, 

F100164 


165 

13 

F100165 


165 

29 

F100166 


164 

133 

F100170 


164 

139 

F100121 


165 

15 


Device 

Page-Line 

F100179 

164 

131 

F100181 

164 

129 

F100415 

165 

10 

‘F100415A 

163 

97 

F100415e 

621 

50 

F10100 

162 

65 

F10101 

162 

99 

F10102 

162 

114 

F10103 

162 

108 

F10104 

161 

170 

F10105 

162 

88 

F10106 

162 

53 

F10107 

162 

15 

F10109 

162 

79 

F10110 

162 

27 

From 

162 

.40 

F10113 

162 

9 

F10114 

164 

10 

FlOllSi 

164 

31 

F10116 

164 

11 

F10117 

162 

156 

F10118 

162 

134 

F10119 

162 

124 

F10121 

162 

145 

F10123 - 

161 

119 

F10124 

163 

180 

F10125 

163 

167 

F10130 

162 

167 

F10131 

161 

128 

F10132 

163 

22 

F10133 

162 

176 

F10134 

;63 

28 

F10135 

161 

157 

F10136 

161 

60 

F10137 

161 

77 

F10141 

163 

148 


630 

61 

F10145 

616 

67 

F10145Ae 

163 

48 

F10153 

163 

4 

F10158 

163 

133 

F10159 

163 

139 

F10160 

164 

58 

F10161 

161 

93 

F10162 

161 

85 

.F10164 

163 

112 

F10165 

164 

46 

F10166 

161 

41 

F10168 

163 

9 

F10170 

164 

53 

F10171 , 

161 

108 

F10172 

161 

101 

F10173 

163 

35 

Fi0174 

163 

121 

F10175 

163 

13 

F10176 

161 

143 

F10177 

' 163 

161 

F10179 

161 

33 

F10180 ' 

161 

7 

F10181 

161 

19 

FI 01 86 

161 

151 

F10192 

161 

124 

FI 02 10 

162 

28 

F10211 

162 

41 

F10212 

162 

71 

F10231 

161 

129 

F10405C 

163 

76 


617 

71 

F10410C 

163 

81 


617 

101 

F10411C 

163 

82 


617 

104 

FI 04 15. 

163 

95 

F10415A 

163 

96 

F10415AC 

621 

47 

F10416 

163 

105 

F10416C 

610 

67 

F10501 

162 

100 

FI 0502 

162 

115 

FI 0503 

162 

109 

FI 0504 

161 

171 
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1C MASTER 


1 Devica 

Paga-Una 

Daviea 

Paga-Lina 

Daviea 

Paga-Lkia 

Daviea 

Paga-Una 

Daviea 

Paga-Lina 

Daviea 

Paga-Lina 

Fairchild Semicon- 

F4014BM 

159- 19 

F4047BM 

158- 16 

F4539BC 

157-160 

F6820 

870- 60 

11C58C 

. 165-101 

ductnr /Cont'fft 


631 -114 

F4049BC 

148-189 

F4539BM 

157-161 

F6828 

870- 17 


559 -1 70 


F4015BC 

158-173 

F4049BM 

149- 4 

F4553BC 

151 - 89 

F6850 

870- 55 

11C70C 

165- 46 

FI 0505 

162- 89 

F4015BM 

158-174 

F4050BC 

148-123 

F4553BM 

151 - 90 

F6852 

870- 45 


203-123 

FI 0506 

162- 54 

F4016C 

364- 82 

F4050BM 

148-124 

F4555BC 

152- 96 

F6860 

870- 41 

11C83 

. 559-159 

FI 0507 

162- 16 

F4016M 

364- 83 

F4051BC 

371- 13 

F4555BM 

152- 97 

F8 

★ 953 

11C90C 

203- 41 

F10509 

162- 80 

F40160BC 

150-119 

F4051BM, 

• 371 - 14 

F4556BC 

152-107 


★ 957 


559-144 

F10510 

162- 29 

F40160BM 

150*120 

F4052BC 

370- 77 

F4556BM 

152-108 


866- 13 

11C90M 

559-145 

F10511 

162- 42 

F40161BC 

150-13 

F4052BM 

370- 78 

F4557BC 

159-145 


f 127- 14 

11C91C 

202 -184 

F10513 

162- 10 

F40161BM 

150- 14 

F4053BC 

366- 84 


632- 62 

F95000 

164-117 

' 

559-130 

F105136 

161 - 61 

F40162BC 

150-140 

F4053BM 

366- 85 

F4557BM 

159-146 

F95002 

164-100 

11C91M 

559-131 

F10514 

164- 12 

F40162BM 

150-141 

F4066BC 

364-51 


632- 60 

F95003 

164-104 

21L02F 

622- 4 

F10515 

164- 32 

F40163BC 

150- 30 

F4066BM 

364- 52 

F4582BC 

148- 58 

F95004 

164- 96 

21L02H 

621 - 98 

F10516 

164- 13 

F40163BM 

150- 31 

F4067BC 

371,-100 

F45826M 

148- 59 

F95010 

164- 78 

21L021 

622- 23 

F10517 

162-157 

F4017BC 

- 150-178 

F4067BM 

371 -101 

F4583BC 

160-103 

F95016 

164- 76 

21L022 

622- 50 

F10518 

162-135 

F4017BM 

150-179 

F4068BC 

153-182 

F4583BM 

160-104 

F95029 

164- 81 

210112 

622-49 

F10519 

162-125 

F40174BC 

153- 59 

F4068BM 

153-183 

F4702BC 

160- 49 

F95101 

164-111 

2102F 

621 -112 

F10521 

162-146 

F40174BM 

153- 60 

F4069UBC 

149- 25 


866-114 

F95102 

164-108 

2102H 

621 - 96 

F10523 

161 -120 

F40175BC 

153-25 

F4069UBM 

149- 26 

F4702BM 

160- 50 

F95103 

164-106 

2102LF 

622- 3 

F10524 

163-181 

F40175BM 

153- 26 

F4070BC 

155- 5 


- 866-115 

F95105 

164-102 

2102LH 

621 - 97 

F10525 

163-168 

F4018BC 

151 -183 

F4070BM 

155- 6 

F4703BC 

157- 14 

F95106 

164- 94 

2102L1 

622- 22 

F10530 

162-168 

F4018BM 

151 -184 

F4071BC 

155-110 


866-107 

.F95107 

164- 86 

21021 

622- 21 

F10531 

161-130 

F4019BC 

154-137 

F4071BM 

155-111 

F4703BM 

157- 15 

F95109 

164- 98 

21022 

622- 48 

F10532 

163- 23 

F4019BM 

154-138 

F4072BC 

155- 82 


866-108 

F95110 

164- 89 

2533 

633- 75 

F10533 

162-177 


630- 80 

F4072BM 

155- 83 

F4704BC 

148- 93 

F95111 

164- 92 

3257 

606- 23 

FI 0534 

163- 29 

F40192BC 

151- 13 

F4073BC 

153-142 


866- 96 

F95115 

164 -125 

3258 

606- 12 

F10535 

161 -158 

F40192BM 

151 - 14 

F4073BM 

153-143 

F4704BM 

148- 94 

F95116 

164-123 

3260 

606- 41 

F10541 

163-149 

F40193BC 

150- 67 

F4075BC 

155- 96 


866- 97 

F95124 

164 -120 

3262A 

204- 6 

FI 0553 

163- 5 

F40193BM 

150- 68 

F4075BM 

155- 97 

F4705BC 

148- 96 

F95130 

164-114 


525- 18 

F 10558 

163-134 

F40194BC 

158-157 

F4076BC 

153- 37 


866- 91 

F95231 

164- 83 

3262B 

204- 7 

F10559 

163-140 


630- 89 

F4076BM 

153- 38 

F4705BM 

148- 97 

LM124 

556- 50 


525- 19 

FI 0560 

. 164- 59 

F40194BM 

158-158 

F4077BC 

155- 49 


866- 92 

LM318 

550- 8 

3341 

608- 57 

F10561 

161 - 94 

F40195BC 

158-149 

F4077BM 

155- 50 

F4706BC 

157- 17 

SH013C 

394- 20 


632- 75 

F10562 

161 - 86 


630- 90 

F4078BC 

155-139 


866-110 

SH013M 

394- 21 

3341A_ 

608- 60 

FI 0564 

163-113 

F40195BM 

158-150 

F4078BM 

155-140 

F4706BM 

157- 18 

SH0323 

562- 87 

3342 

632- 71 

F10565 

164- 47 


630- 81 

F4081BC 

153-158 


866-111 

SH2001C 

178-152 

3343 

632- 82 

F10566 

161 - 42 

F4020BC 

149 -171 

F4081BM 

153-159 

F4707BC 

148-100 


395-143 


633- 16 

F10568 

163- 10 

F4020BM 

149-172 

F4082BC 

153-123 


866-100 

SH2001M 

178-153 

3346 

633-43 

FI 0570 

164- 54 

F4021BC 

159- 41 

F4082BM 

153-124 

F4707BM 

148-101 


395-144 

3348 

632- 42 

F10571 

161-109 

F4021BM 

159- 42 

F4085BC 

154-169 


866-101 

SH2002C 

178-154 

3349 

632- 43 

FI 0572 

161 -102 


631 -115 

F4085BM 

154-170 

F4708C 

866-103 


395-145 

3351 

f 121 - 13 1 

F10573. 

163- 36 

F4Q21CBC 

631-102 

F4086BC 

154-179 

F4708M 

866-104 

SH2002M 

178-155 

33511 

608- 55 ; 

F10574 

163-122 

F4022BC 

151 -158 

F4086BM 

154-180 

F4710BC 

157- 55 


395-146 

33522 

608- 49 

F10575 

163- 14 

F4022BM 

151 -159 

F4093BC 

160-136 


616- 61 

SH2200C 

178-156 

3355C 

633- 81 

F10576 

161 -144 

F4023BC 

154- 54 

F4093BM 

160-137 


866-118 


395-147 

3357-1 

. 632- 91 

F10579 

161 - 34 

F4023BM 

154- 55 

F4104BE 

159 -155 

F4710BM 

157- 56 

SH2200M 

178,-157 

3357-2 

632 - 84 

FI 0580 

161 - 8 

F4024BC 

149 -120 

F4104BM 

159 -156 


616- 62 


395-148 

3383 

628- 39 

F10581 

161 - 20 

F4024BM 

149-121 

F4510BC 

151- 15 


866-119 

SH3002C 

366- 29 

34015BC 

630-102 

FI 0586 

161 -152 

F4025BC 

156- 11 

F4510BM 

151- 16 

F4720BC 

157- 58 

SH3002M 

366- 30 

34015BM 

. 630-108 

F10610 

162- 30 

F4025BM 

156- 12 

F4511BC 

152-127 


617- 85 

SH4207 

572-143 

3445 

623- 36 

F10611 

162-43 

F4027BC 

153-75 


380-141 

F4720BM 

157- 59 

TAA630 

525- 60 

3508 

626- 48 

F10631 

161 -131 

F4027BM 

153- 76 

F4511BM 

152-128 


617- 86 

TBA510 

525- 61 

3512A 

607- 23 

F16K3 

615-102 

F4028BC 

152- 23 


380-142 

F4720C 

866-125 

TBA520 

525- 61 

3514191 

625- 78 

F16K4 

615-110 

F4028BM 

152- 24 

F4512BC 

157-166, 

F4720M 

866-126 

TBA540 

525- 65 

3514192 

625- 81 

F16K5 

615-114 

F4029BC 

151 -134 

F4512BM 

157-167 

F4721BC 

157- 89 

TBA560 

525- 66 

351519 

625- 72 

F4001BC 

156- 39 

F4029BM 

151-135 

F4514BC. 

152- 61 

F4721BM 

157- 90 

TBA641 

521 - 85 

3515192 

625- 73 

F4001BM 

156- 40 

F4030BC 

155- 3 

F4514BM 

152- 62 

F4723BC 

157- 3 

TBA800 

521 -136 

3538-1 

620. 24 

F40014AM 

160-115 

F4030BM 

155- 4 

F4515BC 

152- 80 

F4723BM 

157- 4 

TBA810 

521 -137 

3538-2 

620- 78 

F40014BC 

160-114 

F4031BC 

159 -122 

F4515BM 

152- 81 

F4724BC 

156-100 

TBA820 

521 - 86 

3538F 

619-113 

F4002BC 

155-172 

F4031BM 

159-123 

F4516BC 

150- 69 

F4724BM 

156-101 

TBA920 

526- 6 

3539 

620-127 

F4002BM 

155-173 

F4034BC 

159- 78 

F4516BM 

150- 70 

F4725BC 

157- 46 

TBA970 

513- 8 

3539-1 

620-125 1 

F4006BC 

159-100 

F4034BM 

159- 79 

F4518BC 

150-156 


866-121 


526-178 

3539-2 

620-126 

F4006BM 

159-101 

F4035BC 

158-128 

F4518BM 

150-157 

F4725BM 

157- 47 ■ 

TBA990 

525-67 

3542 

621 - 89 

F4007UBC 

149- 78 


630- 88 

F4519BC 

154-139 


866-122 

TDA1 1 70 

526-168 

35422 

621 - 84 

F4007UBM 

149- 79 

F4035BM 

158-129 


155- 51 

F4726BC 

866-128 

TDA2510 

525- 68 

3545 

622- 24 

F4008BC 

148- 6 


630- 79 


157-144 

F4726BM 

866-129 

TDA2521 

525- 69 

35581 

606- 13 

F4008BM 

148- 7 

F4040BC 

149-149 

F4519BM 

154-140 

F4731BC 

159-142 

10414 

617- 99 

35582 

606- 14 

F40085BC 

148-^71 

F4040BM 

149-150 


155- "52 


632-69 

11 CO 1C 

165- 87 

3705 

371 . 65 

F40085BM 

148- 72 

F4041BC 

149-101 


157-145 

F4731BM 

159-143 


203-144 

3708 

371 - 74 j 

F40097BC 

148 -159 

F4041BM 

149-102 

F4520BC 

150- 44 


632- 70 

11C05C- 

165- 35 

3814C 

203-111 

F40097BM 

148-160 

F4042BC 

156-109 

F4520BM 

150- 45 

F4734BC 

152-129 


202-173 

3815 

202- 51 

F40098BC 

149- 57 

F4042BM 

156-110 

F4522BC 

151 - 44 


380- 7 

11C05M 

165- 36 

3816 

202-150 

F40d98BM 

149- 58 

F4043BC 

156-155 

F4522BM 

151 - 45 

F4734BM 

152-130 


202-174 

3817 

522-178 

F4011BC 

154- 91 

F4043BM 

156-156 

F4526BC 

150-100 


380- 8 

11C06C 

165- 51 


523- 11 

F4011BM 

154- 92 

F4044BC 

156-133 

F4526BM 

150-101 

F4735BC 

157-133 


203-120 

3843 

399- 32 

F4012BC 

154- 16 

F4044BM 

156-134 

F4528BC 

158- 25 


866-131 

11C24C 

195-181 

3850 

866- 12 

F4012BM 

154- 17 

F4046BC 

160- 6 

F4528BM 

158- 26 

F4735BM 

157-134 


560- 38 

385t 

* 954 

F4013BC 

152 -180 


559- 50 

F4531BC 

160- 95 


866-132 

11C44C 

200- 30 


866-17 

F4013BM 

152 -181 

F4046BM 

160- 7 

F4531BM 

160- 96 

F4736BC 

157-111 


559- 40 

3852 

* 956 

F4014BC 

159- 18 


559- 51 

F4532BC 

160- 27 

F4736BM 

157-112 

11C44M 

200- 31 


866- 31 


631 -101 

F4047BC 

158- 15 

F4532BM 

160- 28 

F6800 

870- 13 


559- 41 

3853 

* 956 
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PRODUCT INDEX 


1 Device 

Pege-Line 

Device 

Pege-Une 

Device 

Pege-Une 

Device 

Pege-Une 

Device 

Pege-Une 

Device 

Pege-Une 

Fairchild Samicon- 

54LS157 

192-108 

54LS95 

196- 98 

54156 

177- 18 

5485 

169 

163 

74H108 

180- 5 


54LS158 

192-180 


629-121 

54157 

192- 71 

5486 

189 

52 

74H11 

183- 99 


54LS160 

174- 57 

54S00 

186-110 

5416 

178- 60 

5490 

173 

107 

74H15 

183-144 


866- 34 

54LS161 

172-128 

54S02 

190-143 

54160 

1 74 - 28 

5491 

198 

8 

74H183 

168-110 

3854 

* 956 

54LS162 

174-107 

54S03 

187- 70 

54161 

172- 96 


631 

80 

74H20 

184-191 


866- 25 

54LS163 

172-74 

54S04 

170-183 

54462 

174- 86 

5492 

'175 

95 

74H21 

183- 56 

3856 

# 955 

54LS164 

197-184 

54S05 

171 - 63 

54163 

172- 46 

5493 

171 

112 

74H22 

185-118 


866- 19 


631 - 68 

54S08 

184- 16 

54164 

197-157 

.5494 

196 

186 

74H30 

184-115 

3857 

★ 955 

54LS165 

197-127 

54S09 

184- 60 


631- 66 


630 

63 

74H40 

185- 70 


866- 18 

54LS168 

175- 79 

54S10 

186- 15 

^4165 

197-114 

5495 

196 

77 

74H5d 

189- 13 

3859 

866- 22 

54LS169 

173- 88 

545109 

180- 86 


631 - 37 


629 

91 

74H51 

188-110 

3861 

# 955 

54LS170 

192- 11 

54S11 

183-114 

54166 

V97-137 


629 

123 

74H52 

. 187-147 


866- 28 


616- 13 

54S112 

180-150 


631- 45 

5496 

197 

40 

74H53 

188- 49 

40963 

614-120 

54LS174 

182 -174 

54S113 

180-104 

5417 

178- 22 


636 

115 

74H54 

188- 13 

40964 

615- 41 

54LS175 

182- 46 

54S114 

180- 27 

54170 

191 -176 

5497 

199 

64 

74H55 

188-161 

40965 

615- 76 

54LS181 ( 

169- 38 

54ST32 

,200-100 


616- 12 

55107 

H 95 

3 

74H60 

199- 8 

54H00 

186- 95 

54LS190 

174-190 

54S133 

184-141 

54174 

182-152 

55107AM 

390 

43 

74H61 

199- 21 

54H01 

187- 50 

54LS191 

173- 10 

54S134 

184-131 

54175 

182- 25 

55107BM 

391 

18 

74H62 

199- 32 

54H04 

170-166 

54LS192 

175- 49 

54S135 

189-172 

54176 

173-159 

55108 

f 95 

3 

74H71 

179-163 

54Hd5 

171 - 47 

54LS193 

173- 62 

54S138 

177-110 

54177 

171 -172 

55108AM 

; 391 

4 

74H72 

179-109 

54H08 

184- 7 

54LS194 

196-136 

54S139 

177- 77 

54178 

197- 11 

55-1 08BM 

391 

28 

74H73 

181 - 40 

54H09 

184- 58 


630- 4 

54S140 

179- 61 


629- 93 

55109 

H 95 

3 

74H74 

181-168 

54H10 ' 

185-190 

54LS195 

196- 43 


386- 30 

54179 

197- 25 

55109M 

387 

7 

74H76 , 

* 181 - 95 

54H101 

179-174 


630- 6 

54S15 

183-152 


629- 94 

55110 

f 95 

3 

74H78 i 

180- 49 

54H102 

179-155 

54LS196 

173-194 

54S151 

194-134 

54180 

199-128 

551 10M 

387 

20 

74H87 

198-183 

54H103 

179-182 

54LS197 

172- 23 

54S153 

193-162 

54181 

169-13 

551 12M 

387 

31 

74LS00. 

1^6- 84 

54H106 

180-157 

54LS20 

184-178 

54S157 

192-126 

54182 

169- 84 

55121 

H 95 

3 

74LS01 

187- 25 

54H108 

180- 4 

54LS21 

183- 43 

54S158 

193- 8 

54190 

174-170 

55121M 

385 

19 

74LS02 

190-120 

54H11 

00 

CO 

CO 

00 

54LS22 

186-105 

545167 

199- 73 

54191 

172-178 

55122 

H 95 

3 

74LS03 

187- 27 

54H15 

183-143 

54LS241 

201 - 39 

54S174 

182-190 

54192 

175- 20 

55122M 

388 

25 

74LS04 

170-155 

54H183 

168-109 

54LS251 

194-167 

54S175 

182- 62 

54193 

173- 32 

551 23M 

385 

32 

74LS05 

171 - 36 

54H20 

184-190 

54LS253 

193-179 

54S181 

169- 54 

54194 

196-110 

551 24M 

388 

13 

74LS08 

183-185 

54H21 

183- 55 

54LS255 

191- 16 

54S182 

169-105 


629- 95 

55150M 

385 

5 

74LS09 

184-47 

54H22 

185-117 

54LS257 

193- 43 

54S194 

196-152 

54195 

196- 10 

551 54M 

388 

36 

74LS10 

185-179 

54H30 

184-114 

54LS258 

193- 23 

54S195 

5 196- 61 

54196 

173-161 

55207M 

390 

30 

74LS107 

181- 18 

54H40 

185- 69 

54LS259 

191 - 11 

54S20 

185- 17 

54197 

171 -173 

55208M 

390 

37 

74LS109 

180- 75 

54H50 

189- 12 

54LS26 

187-122 

54S22 

185-136 

54198 

197- 82 

55224M 

397 

77 

74LS1 1 

183- 87 

54H51 

188-109 

54LS260 

190- 52 

54S251 

194-183 


631- 14 

55225M 

397 

78 

74LS112 

180-139 

54H52 ^ 

187-146 

54LS266 

189-160 

54S253 

194- 5 

54199 

197- 68 

55232M 

398 

48 

74LS113 

180- 93 

54H53 

188- 48 

54LS27 

190- 78 

54S257 

193- 59 


631- 15 

55233M 

398 

49 

74LS114 

180-119 

54H54 

188- 12 

54LS279 

191 -130 

54S258 

193- 33 

5420 

184-149 

55234M 

398 

22 

74LS125 

1 70 - 48 

54H55 

188,-160 

54LS283 

168- 62 

54S30 

184-124 

5421 

183- 32 

55235M 

398 

23 

74LS126 

170- 74 

54H60 

199- 7 

54LS290 

173-141 

54S32 

190- 21 

5422 

185- 95 

55238M 

398 

37 

74LS132 

200- §3 

54H61 

199- 20 

54LS293 

171 -146 

54S40 

185- 87 

5423 

190- 43 

55239M 

398 

38 

74LS133 

184-140 

54H62 

199- 31 

54LS295 f 

196-161 

54S51 

188-121 

5425 

190- 29 

5524M 

397 

75 

74LS136 

189-135 

54H71 

179-162 


' 630- 8 

54S64 

188- 63 

5426 

178-112 

552 5M 

397 

76 

74LS138 

177- 95 

54H72 

179-108 

54LS298 

182-119 

54S65 

. 188- 80 

5427 

190- 64 

5528M 

397 

151 

74LS139 

177- 56 

54H73 

181 - 39 


193-101 

54S74 

181 -183 

54279 

191 -118 

5529M 

397 

152 

74LS14 

200-123 

54H74’ 

181 -167 

54LS30 

184-102 

54S86 

189-105 

54^83 

168- 32 

55325M 

395 

16 

74LS15 

183-132 

54H76 

181 - 94 

54LS32 

190- 9 

5400 • 

186- 51 

54298 

182-108 

55326M 

395 

2 

74LS151 

194-115 

54H78 

180- 48 

54LS33 

190-157 

5401 

186-164 


192-142 

55327M 

395 

7 

74LS152. 

194 - 46 

54H87 

198-182 

54LS365 

170- 92 

5402 

190- 92 

5430 

184- 74 

5534M 

398 

46 

74LS153 

193-147 

54LS00 

186- 83 

54LS366 

171 - 90 

5403 

186-165 

5432 

189-181 

5535M 

398 

47 

74LS155 

6 

54LS01 

187- 24 

54LS367 

170- 94 

5404 

170-121 

5437 

186-120 

5538M 

398 

76 

74LS156 

177- 39 

54LS02 

190-119 

54LS368 

171,- 92 

5405 

171 - 7 

5438 

187- 80 

5539M 

398 

77 

74LS157 

192-109 

54LS03 

187- 26 

54LS37 

186-147 

5406 

178- 85 

5440 

185-27 

55450A/B 

395 

50 

74LS15'8 

192-181 

54LS04 

. 170-154 

54LS38 

187-104 

5407 

178-41 

5441 

382- 2 

5545 1A/B 

395 

52 

74LS1 60 

1 74 - 58 

54LS05 

171- 35 

54LS390 

174-147 

5408 

183-161 

5442 

176-41 

55452A 

395 

149 

74LS161 

172-129 

54LS08 

183-184 

54LS393 

171 -166 

5409 

184- 22 

5443 , 

175-183 

55453A/B 

'396 

68 

74LS162 

174-108 

54LS09 

184- 46 

54LS395 

196-175 

5410 

185-149 

5444 

176- 18 

55454A/B 

396 

122 

74LS163 

172-75 

54LS10 

185-178 

54LS40 

185- 54 

'54104 

179- 78 

5445 

176-138 

55460 

395 

53 

74LS164 

197-185 

54LS107 

181 - 17 

54LS42 

176- 90 

54105 

179- 79 

5446 

380-112 

55461 

, 395 

54 


631 - 69 

54LS109 

180- 74 

54LS47 

380- 82 

54107 

180-175 

5447 

380- 84 

55462 

395 

150 

74LS165 

197-132 

54LS1 1 

183-86 

54LS48 

" 380- 24 

5411 

183- 74 

5448 

380- 26 

55463 

396 

69 

74LS168 

175- 80 

54LS112 

180-134 

54LS49 

380- 59 

54116 

191- 48 

5449 

380- 57 

55464 

396 

123 

74LS169 

173- 89 

54LS113 

180- 92 

54LS490 

174-149 

5412 

186-23 

5450 

188-172 

55470 

395 

55 

.74LS170 

192- 12 

54LS1 14 

180-118 

54LS51 

188-131 

54121 

195- 30 

5451 

188-88 

55471 ' 

395 

56 


616- 16 

MLS125 

170- 47 

54LS54 

187-186 

54122 

195- 83 

5453 

188- 26 

55472B 

395 

151 

74LS174 

182-175 

54LS126 

170- 73 

54LS65 

188-146 

54123 

•195-153 

5454 

187-164 

55473B 

396 

70 

74LS175 

182-47 

54LS132 

200- 92 

54LS670 

192- 25 

54125 

170- 33 

5460 

188-t74 

56474 

396 

124 

74LS181 

169- 39: 

54LS133 

184-139 


616- 14 

54126 

170- 55 


189- 26 

74H00 

186 

96 

74LS190 

174-191 

54LS136 

189-134 

54LS73 

181 - 15 

5413 

200- 48 

5470 

179-135 

74H01 

187 

51 

74LS191 

; 173-11 

5418138 ^ 

177- 94 

54LS74 

181 -155 

54132 

200-78 

5472 

179- 88 

74H04 

170 

167 

74LS192 

175- 50 

54LS139 

177- 55 

54LS75 

-191 -107 

5414 

200-108 

5473 

180-173 

74H05 

171 

.48 

7418193 

173- 63 

54LS14 

200-122 

54LS77 

191 - 79 

54145 

176-108 

5474 

181 -128 

74H08 

184 

8 

741S194 

196-137 

54LS15 

183-131 

54LS83 

168- 60 

54150 

194-193 


191- 86 

74H09 

184 

59 


630- 5 

54LS151 

194-11*4 

54LS85 

169-182 

54151 

194- 86 

5476 

1.81 - 57 

74HT0 

185 

191 

74LS195 

196- 44 

54LS16i2 

194- 45 

54LS86 

189- 85 

54152 

194- 29 

5477 

191 - 71 

74H101 

179 

175 


630- 7 

5418153 

193-146 

54LS90 

173-139 

54153 

193-114 

5480 

168- 3 

.74H102 

179 

156 

74LS196 

173-195 

54L5155 

177- 5 

54LS92. 

175-115 

54154 

177-158 

5482 

168-18 

74H103 

179 

183 

74LS197 

172 - 2^4 

54L8156 

177-38 

54LS93 

171-144 

54155 

176-173 

5483 

168- 30 

74H106 

/ 180 

158 

74LS20 

184-1^9 
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1C MASTER 


Device 

Pege-Une 

Device 


Pege-Uiie 

Device 


Pege-Une 

Device 


Pege-Une 

Device 


Pege-Une 

Device 

Pege-Une 

Fairchild Samicon- 

74S15 


183-153 

74166 


197-138 

7477 


191 - 72 

75327C 


395- 8 

9LS153M 

193-145 


74S151 


194-135 



631 - 46 


11 

96- 18 

7534C 


398- 50 

9LS155C 

176-193 


74S153 


193-163 

7417 


178-23 

7480 


168- 4 

7535C 


398-, 51 

9LS155M 

176-194 

74LS21 

183- 44 

74S167 


192-127 

74170 


191 -177 

7481 

H 

121 - 11 

7538C 


398- 78 

9LS156C 

177- 36 

74LS22 

185-106 

74S158 , 


193- 9 



616- 15 

7482 


168- 19 

7539C 


398- 79 

9LS156M 

177- 37 

74LS240 

201 - 29 

74S167 


199- 74 

74174 


182 -153 

7483 


168- 31 

75450 


395- 57 

9LS157C 

192-106 

74LS241 

201 - 40 

74S174 


182-191 

74175 


182- 26 


H 

96- 18 

75451 


395- 58 

9LS157M 

192-107 

74LS251 

194-168 

74S175 


182- 63 

74176 


173-160 

7485 


169-164 

75452 


395-152 

9LS158C 

192-178 

74LS253 

193-180 

74S181 


169- 55 

74177 


171 -174 

7486 


189- 53 

75453 


396- 71 

9LS158M 

192-179 

74LS255 

191 - 17 

74S182 


169-106 

74178 


197-12 

7488A 

1 

96-18 

75454 


396-125 

9LS160C 

174- 55 

74LS257 

193- 44 

74S194 


196-153 



629- 96 

7489 


617- 10, 

75460 


395- 59 

9LS160M 

174- 56 

74LS258 

193- 24 

74S195 


196- 62 

74179 


197- 26 


1 

121 - 11 

75461 


395- 60 

9LS161C 

172-126 

74LS259 

191 - 12 

74S20 


185- 18 



629- 97 

7490 


173-108 

75462 


395-153 

9LS161M 

172-127 

74LS26 

187-123 

74S22 


185-137 

74180 


199-129 


n 

96-18 

75463 


396- 72 

9LS162C 

174-105 

74LS260 

190- 53 

74S251 


194-184 

74181 


169- 14 

7491 


198- 9 

75464 


396-126 

9LS162M 

174-106 

74LS266 

189-161 

74S253 


194- 6 


1 

9§- 18 



631 - 81 

75470B 


395- 61 

9LS163C 

172- 72 

74LS27 

190- 79 

74S257 


193- 60 

74182 


16^- 85 


1! 

96- 18 

7547 IB 


395- 62 

9LS163M 

172- 73 

74LS279 

191 -131 

74S258 


193- 34 


f 

96- 18 


1 

96- 18 

75472B ' 


395-154 

9LS164C 

197-182 

74LS283 

168- 63 

74S30 


184-125 

74190 


1,74 -171 

7492 


175- 96 

75473B 


396- 73 

9LS164M 

197-183 

74LS290 

173-142 

74S32 


190- 22 

74191 


1 72 -1 79 


f 

96- 18 

75474B 


396-127 

9LS170C 

192- 9 

74LS293 

171 -147 

74S40 


185-88 

74192 


175- 21 

7493 


171 -113 

75491 AC 


381 -117 

9LS170M 

192- 10 

74LS295 

196-162 

74S51 


188-122 


1 

96- 18 


11 

96- 18 

7549 1BC 


381-118 

9LS174C 

182-172 


630- 9 

74S64 


188- 64 

74193 


173-33 

7494 


196- 78 

^^7549 1C 


381 -116 

9LS174M 

182-173 

74LS298 • 

182-120 

74S65 


188- 81 


1 

96- 18 



196-187 

75492AC 


381 - 61 

9LS175C 

182- 44 


193-102 

74S74 


181-184 

74194 


196-111 



630- 64 

75492 BC 


381- 62 

9LS175M 

182- 45 

74LS30 

184-103 

74S86 


189-106 



629- 98 


f 

96- 18 

75492C , 


381 - 60 

9LS181C 

169- 36 

74LS32 

190- 10 

7400 


186- 52 

74195 


196- 11 


1! 

96- 18 

8T13 

1 

95- 3 

9LS181M 

169- 37 

74LS33 

190-158 

7401 


186-166 

74196 


173 -162 


11 

96- 18 

8T13C 


385- 17 

9LS190C 

174 -188 

74LS365 

170- 93 

7402 


190- 93 

74197 


171 vi75 

7495 


629- 92 

8T13M 


385- 18 

9iS190M 

174-189 

74LS366 

171 - 91 

7403 


186-167 

74198 


197- 83 



630- 3 

8T14 

% 

95- 3 

9LS191C 

173- 8 

74LS367 

170- 95 

7404 


170-122 



631- 16 


H 

96- 18 

8T14C 


388- 23 

9LS191M 

173- 9 

74LS368 

171- 93 

7405 


171- 8 

74199 


197- 69 


H 

96- 18 

8T14M 


388- 24 

9LS192C 

175- 47 

74LS37 

186-148 

7406 


178- 86 



631 - 17 

7496 


197- 41 

8T23 

% 

95- 3 

9LS192M 

175-48 

74LS38 

187-105 

7407 


178- 42 

7420 


184-150 



630-116 

8T23C 


385- 30 

9LS193C 

173- 60 

74LS390 

174-148 

7408 


183-162 

7421 


183- 33 


11 

96- 18 

8T23M 


385- 31 

9LS193M 

173- 61 

74LS393 

171 -167 

7409 


184- 23 

7422 


185-96 


H 

96- 18 

8T24 

H 

95- 3 

9LS194C 

196-130 

74LS395 

196-176 

7410 


185-150 

7423 " 


190- 44 

7497 


199- 65 

8T24C 


388- 11 

9LS194M 

196-135 

74LS40 

185- 55 

74104 


179-80 

7425 


190- 30 

75107 

11 

95- 3 

8T24M 


388- 12 

9LS195C 

196- 41 

74LS42 

176- 91 

74105 


179- 81 

7426 


178-113 

75107AC 


390- 44 

9LS00C 


186- 81 

9LS195M 

196- 42 

74LS47 

380- 83 

74107 


180-176 

7427 


190- 65 

75107BC 


391- 19 

9LS00M 


186 - 82 

9LS196C 

173-192 

74LS48 

380- 25 

74109 


180- 59 

74279 


191 -119 

75108 

11 

95- 3 

9LS02C 


190-117 

9LS196M 

173-193 

74LS49 

380- 60 

7411 


183- 75 

74283 


168- 33 

75108AC 


391- 5 

9LS02M 


190-118 1 

9LS197C 

172- 21 

74LS490 

174-150 

74116 


191 - 49 

74290 


1 73 -109 

75108BC 


391 - 29 

9LS03C 


187- 22 

9LS197M 

172- 22 

74LS51 

188-132 

7412 


186- 24 

74293 


171 -117 

75109 

11 

95- 3 

9LS03M 


187- 23 

9LS20C 

184-176 

74LS54 

187-187 

74121 


195- 31 

74298 


^82-109 

75109C 


387- 8 

9LS04C 


170-152 : 

9LS20M 

184-177 

74LS55 

,188-147 


1 

96- 18 



192-143 

75110 

11 

95- 3 

9LS04M 


170-153 

9LS21C 

183- 41 

74LS670 

192- 26 

74122 


195- 84 

7430 


184- 75 

751 10 c 


387- 21 

9LS05C 


171- 33 : 

9LS21M 

183- 42 


616- 17 


1 

96- 18 

7432 


189-182 

75112 

H 

95- 3 

9LS05M 


171 - 34 i 

9LS22C 

185-103 

74LS73 

181- 16 

74123 


195-154 

7437 


186-121 

751 12 c 


387- 32 

9LS08C 


183-182 

9LS22M 

185-104 

74LS74 

181 -156 


1 

96- 18 

7438 


187- 81 

75121 


385- 20 

9LS08M 


183-183 

9LS251C 

194-165 

74LS75 

191 -108 

74125 


170- 34 

7439 


187- 82 


11 

95- 3 

9LS09C 


184- 44 

9LS251M 

194-166 

74LS77 

191 - 80 

74126 


170- 56 

7440 


185- 28 

75122 

1 

95- 3 

9LS09M 


184- 45 

9LS253C 

193-177 

74LS83 

168- 61 

7413 


200- 49 

7441 


382- 3 

751 22 c 


388- 26 

9LS10C 


185-176 ' 

9LS253M 

193-178 

74LS85 

169-183 

74132 


200- 79 

7442 


176- 42 

75123 


385- 33 

9LS10M 


185-177 i 

9LS257C 

193- 41 

74LS86 

189-86 

7414 


200-109 


1 

96- 18 


f 

95- 3 

9LS109C 


180- 68 i 

9LS257M 

V 193- 42 

74LS90 

173-140 

74141 


382- 15 

7443 


175-184 

75124 

f 

95- 3 

9LS109M - 


180- 69 1 

9LS258C 

193- 21 

74LS92 

175-116 


1 

96- 18 


1 

96- 18 

75124C 


388- 14 

9LS11C 


183- 84 

9LS258M 

193- 22 

74LS93 

171 -145 

74145 


176-109 

7444 


176- 19 

75150 


385- 6 

9LS11M 


183- 85 : 

9LS266C 

189-158 

74LS95 

196- 99 

74150 


195- 4 


1 

96- 18 

75154 

11 

95- 3 

9LS112C 


180-132 

9LS266M 

189-159 


629-122 


1 

96- 18 

7445 


176-139 

751 54C 


388- 37 

9LS112M 


180-133 

9LS27C 

190- 76 

74S00 

186-111 

74151 


194- 87 

7446 


380-114 

75207 


398-112 

9LS113C 


180- 90 1 

9LS27M 

190- 77 

74S02 

1-90-144 

74152 


194- 30 


11 

96- 18 


11 

95- 3 

9LS113M 


180- 91 

9LS279C 

191 -128 

74S03 

187- 71 

74153 


193-115 

7447 


380- 85 

75207C 


390- 31 

9LS114C 


180-116 

9LS279M 

191 -129 

74S04 

170-184 


1 

96- 18 


1 

96- 18 

75208 


398-113 

9LS114M 


180-117 i 

9LS283C 

168- 58 

74S06 

171 - 64 

74154 


177-159 

7448 


380- 27 


f 

95- 3 

91S132C 


200- 90 

9LS283M 

168- 59 

74S08 ' 

184- 16 

74155 


176-174 


f 

'96- 18 

75208C 


390- 38 

9LS132M 


200- 91 

9LS295C 

196-159 

74S09 

184- 61 

74156 


177- 19 

7449 


380- 58 

75224C 


397- 81 

9LS136C 


189-127 

9LS295M 

196-160 

74S10 

186- 16 

74157 


192- 72 


1 

96- 18 

75225C 


397 . 82 

.9LS136M 


189-128 

9LS298C 

182-117 

74S109 / 

180- 87 

7416 


178- 61 

7450 


188-173 

75232C 


398- 52 

9LS138C 


177- 92 


193- 99 

74511 

183-115 

74160 


174- 29 

7451 


188- 89 

. 75233C 


398- 53 

9LS138M 


177- 93 

9LS298M 

182-118 

74S112 

180-151 

74161 


172- 97 

7453 


188- 27 

75234C 


398- 24 

9LS139C 


177- 53 


193-100 

74S113 

180-105 

74162 


174-87 

7454 


187-165 

75235C 


398- 25 

9LS139M 


177- 54 

9LS30C 

184-100 

74S114 

180- 28 

74163 


172-47 

7460 


188 -175 

75238C 


398- 39 

9LS14C 


200-120 

9LS30M 

184-101 

74S132 

20j3-l6l 

74164 


197-158 



189- 27 

75239C 


398 - 40 

9LS14M 


200-121 

9LS32C 

190- 7 

74S133 

184-143 



631 - 67 

7470 


179 -136 

7524C 


397- 79 

9LS15C 


183-125 1 

9LS32M 

190- 8 

74S134 

184-132 


f 

96- 18 

7472 


179-89 

7525C 


397- 80 

9LS15M 


183-126 

9LS37C 

186-145 

74S135 

189-173 


11 

96- 18 

7473 


180-1 74 

7528C 


397-153 

9LS151C 


194-112 

9LS37M 

186-146 

74S138 

177-111 

74165 


197-115 

7474 


181 -134 

7529C 


397-154 

9LS151M 


194-113 j 

9LS38C 

187-102 

74S139 

177- 78 

/ 


631 - 38 

7475 

\ 

191 - 87 

75324 


394-141 

9LS152C 


194- 43 1 

9LS38M 

187-103 

74S140 

179- 66 



96- 18 


1 

96- 18 

75325 


395- 17 

9LS152M 


194- 44 

9tS40C 

185- 52 


386-31 

' 

1 

96- 18' 

7476 


181 - 58 

75326C 


395- 3 

9LS153C 


193-144 ! 

9LS40M 

185- 53 


% Indicates page number in Application Note Directory 
★ indicates adoitionai data is provided on the page noted 

1222 1C MASTER 1977 














PRODUCT INDEX 


1 Device 

Pege-Line 

Device 


Pege-Line 

Device 


Pege-Line 

Device 


Page-Line 

Device 


Pege-Line 

Device 


Pege-Line 

FftirchilH fiAmiftnn- 

93L28M 


631 -126 

9313 

I 

96 

18 

9342 ' 

I 

96 

18 

93700 


380- 76 

9612M 


386- 

16 



93L412C 


620-121 

93130 


194 

149 

93420 


169 

82 

93740 . 


380- 11 

9613 

If 

95- 

3 


J 

93L412M 


620-123 

9313M 


194 

150 

9342M 


169 

83 

9375 

If 

96- 18 

96130 


390- 

13 

9LS42C 

176 

88 

93L415C 


622-107 

9314 

I 

96 

18 

93421 AO 


618 

20 

9377 

If 

96- 18 

9613M 


390- 

14 

9LS42M 

176 

89 

93L415M 


622-112 

93140 


191 

66 

934210 


618 

33 

9383 

If 

96- 18 

9614 

If 

95- 

3 

9LS51C 

188 

129 

93L420C 


618- 31 

9314M 


191 

67 

93421M 


618 

59 

93860 


189-150 

96140 


386 - 

20 

9LS51M 

188 

130 

93L420M 


618- 48 

93141 

1 

96 

18 

93425AC 


,622 

80 

9386M 


189-151 

9614M 


386- 

21 

9LS54C 

187 

184 

93L421C 


618-104 

931450 


176 

110 

93425M 


622 

95 

9390 

H 

96- 18 

9615 

f 

95- 

3 

9LS54M 

187 

185 

93L421M 


618-107 

93145M 


176 




622 

106 

9391 

If 

96- 18 

96150 


389- 

47 

9LS55C 

1 188 

144 

93U22C 


620-122, 

9315 

If 

96 

18 

93427 

f 

120 

14 

9392 

H 

96- 18 

961 5M 


390- 

2 

9LS55M 

188 

145 

93L422M 


620-124 

93150 . 

If 

96 

18 

,934270 


610 

78 

9393 

If 

96- 18 

9616 


385- 

41 

9LS73C 

181 

13 

9314250 


622-108 

93153 

If 

96 

18 

93427M 


610 

88 

9394 

If 

96- 18 


If 

95- 

2 

9LS73M 

181 

14 

93L425M 


622-113 

9316 

If 

96 

18 

934310 


625 

30 

9395 

1 

96- 18 


If 

95- 

3 

9LS74C 

181 

153 

93SOOC ' 


196- 59 

93160 


172 

94 

9343 1M 


625 

36 

9396 

If 

96- 18 

9616E 


385- 

42 

9LS74M 

181 

154 



630- 43 

9316M 


172 

95 

934320 


625 

92 

94010 


199-170 

9616M 


385- 

43 

9LS83C 

168 

56 

93SOOM 


196- 60 

93164 

If 

^ 96 

18 

93432M 


625 

99 



383- 2 

9617 

If 

95- 

2 

9LS83M 

168 

57 



630- 44 

93165 

If 

96 

18 

x93436 

1 

120 

14 



866- 83 


If 

95- 

3 

9LS86C 

189 

83 

93S05C 


175-162 

9317 

If 

96 

18 

934360 


6.11 

83 

940 1M 


199-171 ' 

96170 


388- 

22 

9LS86M 

189 

84 

93S05M 


175-163 

931 7B0 


380 

86 

93436M 


611 

91 



383- 3 

96200 


389- 

41 

9LS90C 

• 173 

137 

93S10C 


174- 80 

931 7BM 


380 

87 

93438 

. 1 

120 

14 



866- 84 

9620M 


389- 

39 

9LS90M 

173 

138 

9,3S10M 


174- 81 

931700 


380 

115 

934380 


612 

21 

94030 


608 -'31 

9621 


385- 

13 

9LS93C 

171 

142 

93S12C 


194-136 

93170M 


380 

116 

93438M 


612 

40 



866- 69 

962 1M 


'385- 

14 

9LS93M 

171 

143 

93S12M 


194-137 

931740 


182 

154 

9344 

f 

96 

18 

9403M 


608- 32 

9622q . 


390- 

26 

9LS95C 

196 

96 

93S137C 


177- 85 

9318 

If 

96 

18 

93440 


168 

136 



866- 70 

9622M 


390- 

27 

9LS95M 

196 

97 

93S137M 


177- 86 

93180 


199 

84 

9344M 


168 

137 

94040 


866- 57 

96240 


198- 

18 

9S04AC 

170 

185 

93S16C 


172-151 

9318M 


199 

85 

934410 


625 

31 

9404M 


866- 58 

9624M 


198- 

19 

9S04AM 

170 

186 

93S16M 


^72-152 

93190 


200 

161 

93441M 


625 

37 

9405A0 


169-138 

96250 


198- 

99 

9SO,5AC 

171 

68 

93S194C 


630- 45 

9319M 


200 

162 

934420 


625 

93 



169^-143 

9625M 


198- 

00 

9S05AM 

171 

69 

93S194M 


630- 46 

93200 


200 

163 

93442M 


625 

100 



866- 53 

9626 


392- 

14 

9S41C 

184 

71 

93S41C 


169- 56 

9320M 


200 

164 

934460 


611 

84 

9405AM 


169-139 

9627 

1 

95- 

3 

9S41M 

184 

72 

93S41M 


169- 57 

9321 

11 

96 

18 

93446M 


.611 

92 


) ‘ 

169-144 

96270 


390- 

23 

9S42C 

187 

143 

93S42C 


169-107 

93210 


176 

160 

93448 

f 

120 

14 



866- 54 

: 9627M 


390- 

24 

9S42M 

187 

144 

93S42M 


169-108 

9321M 


176 

161 

934480 * 


612 

22 

94060 


608- 68 

9628 


392 -' 

18 

9000C 

179 

74 

93S43 

1 

87- 10 

9322 

If 

96 

18 

93448M 


612 

41 



866- 79 

9634 

If 

95- 

3 

9000M 

179 

75 


If 

96- 18 

93220 


192 

69 

9345 

If 

96 

18 

9406M 


608- 69 

9635 

I 

95- 

3 

900 1G 

179 

76 

93S43C 


168-174 

9^22M 


19? 

70 

93452 

If 

120 

14 



866- 80 

9636 

I 

95.- 

3 

900 1M 

179 

77 

93S43M 


168-175 

9324 

If 

96 

18 

934520 


612 

86 

94070 


866- 61 

96360 


385- 

2 

9002C 

186 

53 

93S46C 


170-23 

93240 


169 

165 

93452M 


612 

99 

9407M 


866- 66 

9636M 


385- 

3 

9002M 

186 

54 

93S47C 


170- 26 

9324M 


169 

166 

93453 

11 

120 

14 

94080 


866- 50 

9637 

J 

95- 

3 

9003C 

185 

151 

93S47M 


170- 27 

9328 

1 

96 

18 

934530 


612 

87 

9408M 


866- 51 

96370 X 


389 - 

36 

9003M 

185 

152 

93S62C 


199-157 


If 

123 

16 

93453M 


612 

100 

94100 


192- 53 

9637M 


389- 

37 

9004C 

184 

151 

93^62M 


199-158 

93280 


198 

78 

934540 


62d 

73 



616- 71 

, 9638 

1 

95- 

3 

9004M 

184 

152 

9300 

-I 

96- 18 



632 

11 

93454M 


626 

75 



866- 87 

'9640 

If 

95- 

3 

9005C 

188 

176 

9300C 


196- 8 

9328M 


198 

79 

934570 


624 

46 

9410M 


192- 54 

96400 


201 - 

17 

9005M 

188 

177 



630- 31 



632 

12 

93457M 


624 

60 



866- 88 



392- 

45 

9006C 

189 

47 

9300M 


196- 9 

9334 

If 

96 

18 

93458 


608 

74 

94120 


866- 76 

9640M . 


201 - 

18 

9006M 

189 

48 



630- 32 


f 

121; 

12 

93459 


608 

75 

,^41,2M 


866- 77 



392- 

40 

9007C 

184 

76 

9301 

H 

96- 18 

93340 


19l' 

4 

934640 


626 

74 

9423 


608- 63 

9,6410 


201 - 

19 

9007M 

184 

77 

930 10 


176- 43 

9334M 


191 

5 

93464M 


626 

76 

94230 


866- 73 



392 - 

46 

9008C . 

187 

158 



177-127 

9338 

f 

96 

'18 

934670 


624 

47 

9423M 


866- 74 

9641M 


201 - 

20 

9008M 

187 

169 

9301 M 


176- 44 


If 

123 

17 

93467M 


624 

61 

95H000 


630- 60 



392- 

41 

9009C 

185 

29 



177-128 

93380 


191 

153 

934700 


623 

77 

95H900 


203- 42 

96420 


393- 

2 

9009M 

185 

30 

9302 

1 

96-18 

9338M 


191 

154 

93470M 


623 

79 



559-146 

9642M 


392r 

42 

9012C 

186 

168 

93020 


176- 45 

9340 

f 

^ 96 

18 

934710 


323 

78 

95H90M 


203- 43 

9643 


394- 

94 

901 2M 

186 

169 

9302M 


176- 46 

93400 


168 

186 

93471M 


633 

80 



559-147 

9644 


394- 

83 

9014C 

189 

116 

9304 

H 

96- 18 

9340M 


169 

3. 

9348 

f 

96 

18 

95H910 


202-185, 

9645 


394- 

79 

9014M 

189 

117 

93040 


168-101 

934040 


616 

76 

93480 


199 

165 



559-132 

9646 


394- 

22 

9015C 

190 

26 

9304M 


168-102 

93404M 


616 

77 

9348M 


199 

166 



559-148 

9647 


395- 

34 

9015M 

190 

27 

9305 

, n 

96- 18 

/ 934050 


616 

78 

934810 


614 

53 

95H91M 


559-133 

9648 


395- 

39 

9016C 

170 

123 

93050 


171 -114 

93405M 


616 

79 

9350 

f 

96 

18 

9538 

If 

93- 9 

9650 

I 

108- 

7 

901 6M 

170 

124 



175-160 

934070 


191 

156 

93500 ' 


173 

105 

96L020 


195-124 

9 6 64 AO 


381 - 

58 

901 7C 

■ 171 

9 

9305M 


171 -115 

93407M 


191 

157 

9350M 


173 

106 

96L02M 


195-125 

9664B0 


381 - 

59 

901 7M 

171 

10 



175-161 

9341 

If 

96 

.18 

9352 

If 

96 

18 

96S020 


195r145 

96640 


381 - 

.57 

9020C 

180 

16^ 

9307 

I 

96- 18 

93410 


169 

11 

9353 

f 

96 

18 

96302M 


195-146 

9665 


397- 

36 

9020M 

180 

169 

93070 


380- 28 

9341M 


169 

12 

9354 

1 

96 

18 

9600 

If 

96- 18 



515- 

35 

9022C ’ 

181 

59 

9307M 


380- 29 

93410 

1 

96 

18 

9,3546M 


170 

24 

96000 


195- 79 

9666 


397- 

46 

9022M 

181 

60' 

9308 

n 

96- 18 

93410A0 


618 

29 

3356 

f 

96 

18 

9600M 


195- 80 



515- 

36 

902^0 

180 

57* 

93080 


191 - 46 

934100 


618 

55 

93560 


171 

116 

9601 

H 

96- 18 

9667 


397- 

21 

9024li)l 

180 

58 

9308M 


191 - 47 

93410M 


618 

74' 

9357 

If 

96 

18 

96010 


195- 53 



515- 

37 

9109C 

.198 

93 

9309 

f 

96- 18 

93411 AO 


618 

30 

9358 

If 

96 

18 

960 1M 


195- 54 

9668 


397- 

31 

9109M 

198 

94 

93090 


194- 16 

934110 


618 

47 

1 9359 

f 

96 

18 

9602 


96-18 



515- 

38 

9112C 

198 

96 

9309M 


194- 17 

93411M 


618 

68 

9860 

1 

96 

18 

96020 


195-126 





9112M 

198 

97 

9310 

If 

96- 18 

93415 

If 

96 

18 

93600 


174 

168 

9602M 


196-127 

pArranti ElARfrin 


93H00C 

630 

33 

93100 


174- 26 

93415A0 


622 

79 

9360M 


174 

169 

9603 

1 

96- 18 





93H00M 

630 

34 

9310M 


174- 27 

9341 5M 


622 

94 

9366 

' If 

96 

18 

96101 


178-180 

ULA 


202- 

24 

93H72 

1 96 

18 

9311 

f 

96- 18 



622 

105 

93660 


173 

30 

961010 


386- 6 



571 - 

113 

93H72C 

630 

35 

93110 


177-156 

93417 

If 

120 

14 

9366M 


173 

31 

96101M, 


386 - 7 

ZNA103E 


204- 

14 

93H72M 

630 

36 

931 1M 


177-157 

934170 


610 

77 

9368 

! 

‘96 

18 

96106 


389- 19 



525- 

20 

93L00C 

629 

64 

9312 

f 

96- 18 

934 17M 


610 

87 

93680 


380 

10 

9612 

If 

95- 3 

ZNPIOO 


572- 

51 

93L00M 

629 

65 

93120 


194- 56 

934190 


617 

64 

9369 

1 

96 

18 

96120 


386- 15 

ZN1034E 


561 - 

78 

93L28C 

632 

3 

9312M 


194- 57 

934 19M 


617 

66 

9370 

f 

96 

18 

9612E0 


386- 17 

ZN1040E 


175- 

89 
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1C MASTER 


Device 

Pege-Une 

Device 

Pege-Une 

Device 

Page-Line 

Device 


Page-Line 

Device 

Page-Line 

Device 


Page-Line 

Ferranti Electric 


ZN5492 

175 

97 


617-105 

AY5-1315 


524 

86 

MEM1056 

202- 

58 

SL5-4025 


632- 31 




ZN5493 

171 

118 

MBM10415 

'163 -100 

AY5-1317A 


524 

24 

MEM1056BCD 

202- 

61 

SL5-4032 


632 - 40 



..I.. 

ZN5494 

196 

188 


621 - 52 

AY5-2376 


383 

36 

MEM4001D 

156- 

41 

SL6-2050 


632- 50 

ZN1066 

573 

40 

ZN5495A 

196 

79 

MBM10415A 

163 -101 

AY5-3500 


203 

103 

MEM4001P 

156- 

42 

SL6-2064 


632- 67 

ZN4U 

521 

24 

ZN5496 

197 

42 


621- 51 

AY5-3507 


203 

99 

MEM4007D 

149- 

80 

SL6-4025 


632- 32 

ZN417 

530 

110 

ZN74S00 

186 

113 

MBM2115 

621 - 85 


11 

111 

8 

MEM4007P 

149- 

81 

SL6-4032 


632- 41 


530 

112 

ZN74S03 

187 

73 

MBM2115E 

621 - 72 

AY5-3510 


203 

100 

MEM4011D 

154- 

93 

SS5-1032 


632- 34 


556 

4 

ZN74S20 

185 

20 

MBM2115H 

621- 63 

AY5-3600 


383 

46 

MEM4011P 

154- 

94 

SS5-8211 


632- 23 


556 

22 

ZN74S22 

185 

139 

MBM2125 

621 - 86 

AY5-4007 


202 

70 

MEM4013D 

152- 

182 

SS5-8212 


632- 24 

ZN423 

572 

176 

ZN7400 

186 

66 

MBM2125E 

621 - 73 

AY5-4007A 


202 

71 

MEM4013P 

152- 

183 

SS6-1032 


632- 35 

ZN424 

512 

53 

ZN7401 

186 

171 

MBM2125H 

621 - 64 

AY5-4007D 


202 

72 

MEM4016D 

364- 

84 

SS6-8211 


632- 25 


547 

13 

ZN7404 

170 

129 

MB7042 . 

163- 84 

AY5-4057 


202 

41 

MEM4016P 

364- 

85 

SS6-8212 


632- 26 

ZN54S00 

186 

112 





617- 98 

AY6-6053 


373 

76 

MEM4051D 

371 - 

17 




ZN54S03 

187 

72 

ZN7409 

1 Ow 

184 

25 

MB7047 

163- 77 



377 

67 

MEM4051P 

- 371- 

18 

Harris Semiconduc- 1 

ZN54S20 

185 

,19 

ZN7410 

185 

154 


617- 70 

AY5-5054 


373 

77 

MEM4053D 

366- 

88 




ZN54S22 

185 

138 

ZN74107 

ISO 

ISO 

MB7051 

610- 9 

AY5-8100 


524 

106 

MEM4053P 

366- 

89 




ZN5400 

186 

55 

ZN74118 

191 

139 

MB7052 

610- 72 

AY5-8110 


524 

107 

MEM4900D 

159- 

157 

HA-2000 


512-135 

ZN5401 

186 

170 

ZN74119 

191 

140 

MB7056 

610- 8 

AY5-8112 


524 

108 

MEM4900P 

1,59- 

158 

HA-2005 


512-136 

ZN5404 

170 

128 

ZN7412 

186 

26 

MB7057 

610- 73 

AY5-8300 


525 

27 

NC109T 

569- 

7 

HA-2050 


551 - 42 

ZN5405 

171 

11 

ZN74121 

195 

33 

MBS 102 

-623- 37 

AY5-8301 


525 

28 

NC501 

569- 

90 

HA-2050A 


550- 26 

ZN5408 

183 

163 

ZN74122 

195 

86 

MB8107E 

614-121 

AY5-8310 


525 

30 

NC503 

570- 

50 

HA-2055 


55,2- 25 

ZN5409 

184 

24 

ZN74123 

195 

156 

MB8107H 

614- 83 

AY5-8311 


525 

31 

NC511 

569- 

93 

HA-2055A 


550- 28 

ZN5410 

185 

153 

ZN7413 

200 

51 

MBS107N 

615- 43 

AY5-8320 


525 

35 

NC512 

565- 

21 

HA-2060 


551 - 39 

ZN54107 

180 

179 

ZN74150 

195 

6 

MB8107Y 

614- 56 

AY5-8321 


525 

32 

NC513 

570- 

51 

HA-2060A 


550- 20 

ZN54118 

191 

137 

ZN74151 

194 

89 

MB8t16 

615-103 

AY5-8322 


525 

33 

NC520 

569- 

4 

HA-2065 


552- 21 

ZN54119 

191 

138 

ZN74153 

193 

117 

MB8215E 

614- 54 

AY5-8324 


525 

34 

NC521 

569- 

5 

HA-2065A 


550- 21 

ZN5412 

186 

25 

ZN74154 

Ml 

161 

MB8224E 

614-112 

AY5-8410 


526 

40 

NC530 

569- 

91 

HA-2400 

* 

581 

ZN54121 

195 

32 

ZN74155 

176 

176 

MB8224N 

615- 33 

AY5-8411 


526 

41 

Ne531 

569- 

92 


★ 

581 

ZN54122 

195 

85 

ZN74157 

192 

74 

MB8515 

613- 21 

AY5-8420 


526 

42 

NC562 

569- 

12 



512-163 

ZN54123 

195 

155 

ZN74iei 

172 

99 

MB8901 

394-113 

AY5-8450 


526 

43 

NC572 

569- 

9'6 



544- 16 

ZN5413 

200 

50 

ZN74163 

172 

49 

MB8902 

394-114 

AY5-8460 


526 

44 

NC581 

569- 

95 



99- 7 

ZN54150 

195 

5 

ZN74164 

197 

161 

MB8903 

394-117 

AY5-846r 


526 

45 

NC583 

570- 

53 


1 

99- 7 

ZN54151 

194 

88 

ZN74165 

197 

117 

MB8907 

394-115 

AY5-9100 


560 

86 

NC623 

570- 

27 

HA-2404 

* 580 

ZN54153 

193 

116 

ZN74166 

197 

140 

MB8909 

394-116 . 


1 

92 

16 

OMEGA 

526- 

166 


* 

580 

ZN54154 

. 177 

160 

ZN74170 

191 

179 

MB8912 

398-161 

AY5-9200 


560 

94 

PC501 

563- 

96 



512-164 

ZN54155 

176 

175 


616 

19 

MB8915 

398-162 

AY5-9300 


560 

64 

PC502 

565- 

22 



544- 17 

ZN54157 

192 

73 

ZN74174 

182 

156 

MB8916 

398-164 

AY5-9500 


560 

96 

PC503 

566- 

82 

HA-2405 

* 

580 

ZN541JB1 

172 

98 

ZN741 75 

182 

28 

MS8308 

626- 49 

AY5-9800 


560 

H9 

PC51 1 

569- 

94 


■k 

580 

ZN54163 

172 

48 

ZN74180 

199 

131 



AY6-1013 


399 

40 

PC512 

565- 

23 



512-165 

ZN54164 

197 

159 

ZN74181 

169 

16 

Generai Instrument 

AY6-4016 


371 

99 

PC513 

570- 

51 



548- 52 

ZN54165 

197 

116 

ZN741 84 

200 

4 





372 

20 

PC514 

567- 

53 


% 

99- 7 

ZN54166 

197 

139 

ZN74191 

172 

181 

AY1-0212 

524- 63 

C/CD583 


522 

60 

PC521 

562- 

1G3 


t 

99- 7 

ZN54170 

191 

178 

ZN74192 

175 

23 

AYM006 

524 - 42 

C/CD585 


522 

61 

PC523 

566- 

24 

HA-2420 

★ 

581 


616 

18 

ZN74193 

173 

35 

AY1-1007B 

524- 49 

C/CD589 


522 

62 

PIC 1640 

867- 

145 



573- 70 

ZN54174 

182 

155 

ZN74194 

‘ 196 

113 

AY1-1313 

524 - 89 

C/CD593 


522 

62 

PIC 1650 ; 

867- 

146 


t 

99- 5 

ZN54175 

182 

27 

ZN74t97 

171 

177 

AY1-1320 

524- 18 

C/CD594 


522 

66 

RA3-4200 

623- 

58 

HA-2425 

k 

580 

ZN54180 

199 

130 

ZN7420 

7Kt~IA OK 

1 84 

1 53 . 

AY1 -2006 

524- 43 

C/CD595 


522 

67 

RA3-4256 

620- 

51 



573- 71 

ZN54181 

169 

15 

4N/4zO 

7M7/I 07 

190 

32 

AYl-5050 

524- 50 

C/CD596 


522 

68 

RA3-4256A 

620- 

79 


11 

99- 5 

ZN54184 

200 

3 

ZN/4Z/ 

7M7Z0Q 

. 190 

67 

AY1-5051 

524- 35 

C/CD598 


522 

69 

RA3-4256B 

620- 

80 

HA-2500 

* 581 

ZN54191 

172 

180 

ZIM /4/0 

I yu 

1 HA 

yo 

7Q 

AY1-6721/5 

524- 37 

C/CD599 


522 

70 

RA3-4402 

623- 

56 



544- 11 

ZN54192 

175 

22 

4.IN / 

ZN7432 

189 

/y 

1 84 

AY1-6721/S 

524- 44 

C/CD683/D 


522 

71 

R03- 16384 

627- 

94 

HA-2502 

★ 

581 

ZN54193 

173 

34 

ZN7437 

186 

123 

AY3-0214 

524- 96 

C/CD685/D 


522 

72 

R03-20480 

627- 

86 



548 - 45 

ZN54194 

196 

112 

ZN7438 

187 

84 

AY3-0215 

524- 97 

CF689 


522 

73 

R03-2513 

606- 

15 

HA-2505 

★ 

580 

ZN54197 

171 

176 

ZN7440 

185 

32 

AY3-0216 

524- 98 

CK3000 


522 

179 

R03-2560 

625- 

59 



548- 46 

ZN5420 

184 

154 

ZN7442 

1 76 

48 

AY3-1014A 

399- 43 

CK3100 


522 

180 

R03-4096 

625- 

67 

HA-2510 

k 

581 

ZN5425 

190 

31 

ZN7450 

188 

179 

AY3-1015 

399- 41 

CK3200 


522 

181 

R03,-5120 

626- 

22 


k 

581 

ZN5427 

190 

66 

ZN7451 

188 

90 

AY3-3550 

203-115 

CK3300 


523 

12 

R03-8316A 

627- 

72 



530- 33 

ZN5428 

190 

94 

ZN7453 

188 

29 

AY8-8330 

526-164 

CK3400 


522 

182 

R03-8316B 

627- 

38 



548- 39 

ZN5430 

184 

78 

ZN7454 

187 

167 

AY3-8500 

523-170 

CK3500 


522 

147 

R03-9316A 

627- 

73 


h 

99- 9 

ZN5432 

189 

183 

ZN7460 

189 

29 

AY3-8600 

523-171 

CP- 1600 


867 

142 

R03r9316B 

627- 

39 


t 

99- 9 

ZN5437 

186 

122 

ZN7470 

179 

138 

AY3-8710 

523-172 

CP-1600A 


867 

143 

R05-1302 

624- 

89 


11 

99- 12 

ZN5438 

187 

83 

ZN7472 

179 

91 

, AY3^8720 

523-173 

CT7o6o 


521 

77 


624- 

90 


11 

99-12 

ZN5440 

185 

31 

ZN7473 

180 

178 

AY3-8800 

523-174 

C689D 


522 

74 

R05-2240S 

606- 

24 

HA-2512 

★ 581 1 

ZN5442 

176 

47 

ZN7474 

181 

136 

AY3-9400 

560-161 

C716 


522 

114 

R05-5184 

606- 

89 



549- 47 

ZN5450 

188 

178 

ZN7475 

191 

89 

AY3-9410 

560-162 

C717 


522 

115 

R05-8192 

624- 

9 

HA-2515 

★ 

580 

ZN5451 

188 

91 

ZN7476 

181 

62 

AY5-1011 

1 91-13 

C717X 


522 

116 ! 

R06- 1024-4 

624- 

44 



549- 50 

ZN5453 

188 

28 

ZN7482 

168 

21 

AY5-1013 

399- 42 

C718 


522 

117 i 

R06- 1024-8 

624- 

31 

HA-2520 

* 

581 

ZN5454 

187 

166 

ZN7483A 

168 

35 


t 91- 14 

C719 


522 

112 

R06-2048-4 

625- 

28 


* 

581 

ZN5460 

189 

28 

ZN7485 

169 

168 

AY5-1013A 

399- 46 

DAC1600 


867 

148 

R06-2048-8 

624- 

91 



530 - 58 • 

ZN5470 

179 

137 

ZN7486 

189 

55 

AY5-1014^ 

399 - 48 

ER1105 


608 

14 

R07-1024-4 

624- 

45 



548- 40 

ZN5472 

179 

90 

ZN7,490 

173 

Hi- 

AY5-1016 

371 • 98 

ER1400 


608 

11 

R07-1024-8 

624- 

32 


1 

99- 16 

ZN5473 

180 

177 

ZN7491 

198 

ll 


372- 19 

ER2050 


608 

6 

R07-2048-4 

625- 

29 


11 

99- 16 

ZN5474 

181 

135 

ZN7492 

175 

98 


t 91-12 

ER2401 


608 

23 

RO7-2048-8 

624- 

92 


1 

99- 17 


191 

88 

ZN7493 

171 

119 


t 91-12 

ER2800 


608 

25 

SAA1024 

526- 

46 


H 

99- 17 

ZN5476 

181 

61 

ZN7494 

196 

189 

AY5-1200A 

522-142 

ER3400 


608 

22 

SAA1025 

526- 

47 

HA-2522 

★ 

581 

ZN5482 

168 

20 

ZN7495A 

196 

80 

AY5-1202A 

522-143 

IOB1680 


867 

150 

SL5-C2100 

632- 

107 



549 - 48 

ZN5483A 

168 

34 

ZN7496 

197 

43 

AY5-1203A 

522-144 

LP1000 


870 

120 

SL5-C2128 

633- 

17 

HA-2525 

* 

580 

ZN5485 

169 

167 




AY5-1204A 

522-145 

LP1010 


870 

118 

SL5-2050 

632- 

49 



549- 53 

ZN5486 

189 

54 

Fujitsu 



AY5-1224A 

522-146 

LP1030 


870 

116 

SL5-2064 

632- 

66 

HA-2530 

* 

581 V 

ZN5490 

173 

110 



— 

AY5-1230 

521- 67 

LP6000 


870 

122 

SL5-2128 

633- 

9 


* 

581 

ZN5491 

198 

10 

MBM10410 

163 

. 83 

AY5-1231 

521 - 68 

LP8000 


870 

114 

SL5-4016 

632- 

27 



530- 69 
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PRODUCT INDEX 


Dwictt 

Page-Line 

Device 


Page-Line 

Device 


Page-Line 

Device 

Page-Line 


■ 


Device 

Page-Line 

Harris Semiconduc- 


1 

99- 6 

HD1489A 


389 

7 

HD4050B-9 

148 

130 

HD54C93 


149 

115 

HD74C922 

383- 24 



f. 

99- 6 

HD234 


179 

20 

HD4051B-2 

371 

15 

HD54C95 


158 

159 

HD74C923 

383- 28 


HA-2904 

* 

580 

HD235 


178 

104 

HD4051B-9 

371 

16 

HD545 


387 

36 

HD74C925 

151 - 98 


540- 45 


★ 580 

HD245 


387 

35 

HD4052B-2 

370 

79 


If 

91 

15 

HD74C926 

151 - 99 

HA-2535 

★ 580 



531 - 46 


11 

91 

15 

HD4052B-9 ^ 

370 

80 


If 

91 

16 

HD74C927 

151 -107 


* 580 



533- 11 


H 

91 

16 

HD4053B-2 

366 

86 

HD546 


391 

40 

HD74d928 

151-113 


530- 65 

.HA-2905 

it 580 

HD246 


391 

38 

HD4053B-9 

366 

87 


f 

91 

15 

HD74C93 

149 -116 


544- 10 



533- 25 


If 

91 

15 

HD4066B-2 

364 

53 


If 

91 

16 

HD74C95 

158-160 


f 99- 4 

HA.4602 

★ 582 


If 

91 

16 

HD4066B-9 , 

364 

54 

HD548 


391 

37 

HD80C95 

148-165 


1 99-4 



556-25 

HD248 


391 

36 

HD4069UB-9 

149 

29 

HD549 


391 

41 

HD80C97 

148-166 

HA-260d 

* 581 

HA-4605 

* 580 

HD249 


391 

39 


149 

30 

HD6101A 

★ 982 


HD88C29 

160- 57 


540 - 24 


it 

582 

HD334 


179 

21 

HD4070B-2 

155 

9 

H06101A-2 

* 982 


HD88C30 

160- 53 


f 99- 8 



556- 31 

HD4000UB-2 


155 

156 

HD4070B-9 

155 

10 



869 -126 

H1 1080 

377- 3 


H 99-9 

HA-4741 

it 

580 

HD4000UB-9 


155 

156 

HD4071B-2 

155 

112 

HD6IOIA.9 

★ 

982 



f 108- 8 


1 99- 12 

HA-4741-2 

it 580 

HD4001B-2 


156 

43 

HD4071B-9 

155 

113 



869 

-127 


1 1p8- 9 


t 99-15 



556- 29 

HD4001B.9 


156 

44 

HD4076B-2 

153 

39 

HD6402 

★ 976 


H1 1085 

376- 96 


f 99- 17 

HA-4741-5 

* 580 

HD4002B-2 


155 

174 

HD4076B-9 

163 

40 


If 

127 

-16 


f 108- 9 

HA-2602 

* 581 



557- 18 

HD4002B-9 


155 

175 

HD4077B-2 

155 

53 

HD6402-2 

* 976 


HI1800A 

it 433 


543- 18 

HA- 709 

1 

99- 17 

HD4006B-2 


159 

102 

HD4077B.9 

155 

54 



869 -133 

Hi1800A-2 

it 433 

HA-2605 

* 580 

HA-909 

it 581 

HD4006B-9 


159 

103 

HD4081B-2 

163 

160 

HD6402-9 

★ 976 



367- 41 


543- 19 



544- 26 

HD4007B-2 


149 

82 

HD4081B-9 

153 

161 



869 

-134 

Hi1800A-5 

★ 433 


% 99- 8 


1 

99- 13 

HD4007B-9 


149 

83 

HD4082B‘2 

153 

125 

HD6403 

* 

976 



367- 43 

HA-2620 

* 581 


H 

99- 14 

HD4008B-2 


148 

8 

HD4082B-9 

153 

126 

HD6403-2 

* 

976 


Hi1818A 

it 432 


* 581 


1 

99- 17 

HD4008B-9 


148 

9 

HD534 

179 

22 



869 

-135 

Ht1818A-2 

* 432 


530- 21 

HA-911 

★ 580 

HD4011B-2 


154 

95 

HD535 

178 

105 

HD6403-9 

* 976 



371 - 40 


541- 29 



547- 4 

HD4011B-9 


154 

96 

HD536 

381 

7 



869 

136 

HI1818A-5 

* 432 


f 99-11 


f 

99- 13 

HD4012B-2 


154 

18 

HD54C00 

154 

97 

HD6600-2 


200 

25 


371 - 41 


t 99- 11 


f 

99- 14 

HD4012B-9 


154 

19 

HD54C02 

156 

45 

HD6600-5 


200 

26 

HI1828A 

* 432 


f 99- 12 

HD-0165 


383- 18 

HD4013B-2 


152 

184 

HD54C04 

149 

27 

HD6605-2 


200 

27 

HI1828A-2 

★ 432 


K 99-12 

HD04821 


527- 59 

HD4013B-9 


152 

186 

HD54C08 

153 

162 

HD6605.-5 


200 

28 


370- 99 


1 99- 16 

HD04822 


527- 60 

HD4014B-2 


159 

20 

HD54C10 

154 

58 

HD70C95 


148 

163 

Hi1828A-5 

* 432 


If 99- 16 

HD04823 


527- 61 



631 

116 

HD54C107 

153 

105 

HD70C97 


148 

164 


370-100 

HA-2622 

★ 581 

HD04830 


527 - 62 

HD4014B-9 


159 

21 

HD54C14 

160 

118 

HD74C00 


154 

98 

Hi200 

★ 433 


543- 23 

HD04831 


527- 62 



631 

106 

HD54C151 

157 

180 

HD74C02 


156 

46 

Hi200-2 

433 

HA-2625 

★ 580 

HD0165 

1 

92-17 

HD4015B-2 


158 

175 

HD54C154 

152 

117 

HD74C04 


149 

28 


363 - 38 


543 - 24 

HD14503B-2 


148-161 



630 

109 

HD54C157 

157 

148 

HD74C08 


153 

163 

HI200-5 

★ 433 

HA-2630 

512- 32 

HD14503B-9 


148 -162 

HD4015B-9 


158 

176 

HD54C160 

150 

121 

HD74C10 


154 

59 


363- 48 

HA-2635 

* 580 

HD14510B-2 


151- 17 



630 

103 

HD54C161 

150 

15 

HD74C107 


153 

106 

Hi201 

* 433 


512- 33 

HD14510B-9 


151- 18 

HD4017B-2 


150 

180 

HD54C162 

150 

142 

HD74C14 


160 

120 

HI201-2 

★ 433 

HA-2640 

. 530- 94 

HD14511B-2 


152-131 

HD4017B-9 


150 

181 

HD54C163 

150 

32 

HD74C151 


157 

181 


364- 29 


541- 32 

HD14511B-9 


152-132 

HD4018B-2 


151 

185 

HD54C164 

159 

62 

HD74C154 


152 

118 

HI201-S 

* 433 

HA-2645 

* 580 

HD14512B-2 


157-168 

HD4018B-9 


151 

186 

HD54C165 

159 

72 

HD74C157 


.157 

149 


364 - 32 


* 580 

HD14512B-9 


157-169 

HD4019B-2 


154 

143 

HD54C173 

153 

41 

HD74C160 


150 

122 

HI5040 

★ 433 


53d- 95 

HD14514B-2 


152- 63 

HD4019B-9 


154 

144 

HD54C1 74 

153 

61 

HD74C161 


150 

16 

Hf5040-2 

363- 3 


546- 7 

HD14514B-9 


152- 68 

HD4020B-2 


149 

173 

HD54C176 

163 

27 

HD74C162 


150 

143 

Hi5040-5 

★ 433 

HA-2649 

* 581 

HD14515B-2 


152* 82 

HD4020B-9 


149 

174 

HD54C192 

151 

19 

HD74C163 


150 

33 


363- 4 

ha-2656 

* 581 

HD14515B-9 


152- 83 

HD4021B-2 


159 

43 

HD54C193 

150 

,73 

HD74C164 


159 

63 

HI504t 

* 433 


553- 37 

HD14516B-2 


150- 71 



631 

117 

HD54C195 

158 

151 

HD74C165 


159 

73 

HI5041-2 

* 433 

HA-2655 

* 580 

HD14516B-9 


150- 72 

HD4021B-9 


159 

44 

HD54C20 

154 

20 

HD74C173 


153 

42 


363- 41 


554- 11 

HD14518B-2 


150-158 



631 

107 

HD64C200 

157 

60 

H074C174 


153 

62 

HI5041-5 

★ 433 

HA-2700 

* 581 

HD14518B-9 


150-159 

HD4022B-2 


151 

160 


617 

90 

HD74C175 


153 

28 


363- 42 


540- 38 

HD14519B-2 


154-141 

HD4022B-9 


151 

161 

HD54C221 

158 

29 

HD74C192 


151 

20 

Hi5042 

* 433 

HA 2704 

* 580 



155- 55 

HD4023B.2 


154 

56 

HD54C30 

153 

184 

HD74C193 


150 

74 

Hi5042-2 

* 433 


540- 39 



157-146 

HD4023B-9 


154 

57 

HD54C32 

155 

114 

HD74C195 


158 

152 


365- 43 

HA-2705 

* 580^ 

HD14519B-9 


154-142 

HD4024B-2 


149 

122 

HD54C42 

. 152 

27 

HD74C20 


154 

21 

HI5042-5 

* 433 


543-39 



155- 56 

HD4024B-9 


149 

123 

HD64C48 

152 

50 

HD74C200 


157 

64 


365- 44 

HA-2720 

* 581 



157-147 

HD4025B-2 


156 

13 

HD54C73 

153 

103 



617 

91 

Hi5043 

★ 433 


581 

HD1452B-2 


370- 73 

HD4025B-9 


156 

14 

HD54C74 

152 

186 

HD74C221 


158 

30 

Hi5043-2 

★ 433 


531 -102 

H014520B-2 


150- 46 

HD4027B-2 


153 

77 

HD64C76 

153 

<79 

HD74C30 


153 

185 


366- 45 


540- 18 

HD14520B-9 


150- 47 

HD4027B-9 


153 

78 

HD54C83 

148 

10 

HD74C32 


155 

116 

HI5043-5 

★ 433 

HA-2725 

★ 580 

HD14522B-2 


151- 46 

HD4028B-2 


152 

25 

HD54C85 

148 

75 

H074C42 


152 

28 


366- 46 


* 580 

HD14522B-9 


151 - 47 

HD4028B-9 


152 

26 

HD54C86 

155 

11 

HD74C48 


152 

51 

Hi5044 

it 433 


531-103 

HD14526B-2 


150-102 

HD4029B-2 


151 

136 

HD54C89 

157 

48 

HD74e73 


153 

104 

HI5044-2 

^t 433 


543- 5 

HP14526B-9 


150*103 

HD4029B-9 


151 

137 


616 

63 

HD74C74 


153 

3 


367-19 

HA-2730 

* 581 

HD14527B-2 


160- 40 

HD4030B-2 


155 

7 

HD54C90 

150 

113 

HD74C76 


153 

80 

HtS044-5 

* 433 


it 581 

HD14527B-9 


160- 41 

HD4030B-9 


155 

8 

HD54C901 

159 

165 

HD74C83 


148 

11 


367- 20 


531-126 

HD14528B-2 


158- 27 

HD4035B-2 


158 

130 

HD54C902 

159 

171 

HD74C85 


148 

76 

Hi5d4S 

* 433 


553- 26 

HD14528B-9 / 


,158- 28 



630 

91 

HD54C903 

159 

177 

H074C86 


155 

12 

Ht5045-2 

★ 433 

HA-2735 

> 580 

HD14529B-2 


371- 9 

HD40358-9 


158 

131 

HD54C904 

159 

183 

HD74C89 


157 

49 


367- 37 


* 580 

HD14529B-9 


370- 74 



630 

82 

HD54C905 

160 

70 



616 

64 

Ht5045-5 

★ 433 


531-127 



371 - 10 

HD4040B-2 


149 

151 

HD54C906 

148 

149 

HD74C90 


150 

114 


367- 38 


553 - 49 

HD 145438-2 


152-149 

HD4040B-9 


149 

152 

HD54C907 

148 

154 

HD74C901, 


159 

166 

HI5048 

^ 433 

HA-2820 

559- 17 

HD14643B-9 


152-150 

HD4042B-2 


166 

111 

HD54C908 

152 

172 

HD74C902 


159 

172 

HI5046-2 

★ 433 


I 112- 14 

HD14558B-2 


152- 52 

HD4042B-9 


156 

112 

HD54C909 

160 

109 

H074C903 


159 

178 


368- 13 


1 112- 16 

HD14558B-9 


152- 53 

HD4043B-2 


156 

157 

HD54C914 

160 

119 

H074C9p4 


159 

184 

HI5046-5 

* 43*3 

HA-2825 

559- 18 

HD14584B-2 


160-116 

HD4043B-9 


156 

158 

HD54C922 

383 

^3 

HD74C905 


160 

71 

' - 

368- 14 


1 112-16 

HD14584B-9 


160-117 

HD4044B-2 


156 

135 

HD54C923 

383 

27 

HD74C906 


148 

150 

HI5046A 

# 433 

HA-2900 

* 581 

HDt4585B-2 

1 

148- 73 

H04044B-9 


156 

136 

HD54C925 

1-51 

96 

HD74C907 


148 

155 

Hi5046A-2 

# 433 


it 581 

HD14585B-9 


148- 74 

HD4049UB-2 


149 

5 

HD54C926 

151 

97 

H074C908 


152 

173 


368- 10 


531 - 57 

HD1488 


385- 47 

HD4049UB-9 


149 

6 

HD54C927 

161 

106 

HD74C909 


160 

110 

Hi5046A-5 

433 


533- 16 

HD 1489 


388- 44 

HD4050B-2 


148 

125 

HD54C928 

151 

112 

HD74C914 


160 

121 


368- 11 
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Hitachi America 





Harris Semiconduc- 

HM-076 

202-109 

HM6518C-2 

★ 679 

HM7603 

* 

682 

Ltd 



HD10134 

163 

30 



HM-080 

202-115 


621- 18 

HM7603-2 

* 

682 


■ 

HD10136 

161 

62 



HM-081 

202-116 

HM6518C-9 

* 679 



610- 17 

FA8008 

522 

56 

HD10145 

163 

49 

Hi5047 

★ 433 

HM-084 

202-117 


621- 16 

HM7603-5 

■k 

682 

FA8025 

^ 522 

.57 


616 

68 

HI5047-2 

* 433 

HM-090 

202-119 

HM6518D 

★ 679 



610- 11 

FD1018 

397 

60 

HD10148 

163 

59 


368- 58 

HM-091 

202-120 


621 - 45 

HM7610 


682 

FD1021 

397 

56 

HD10160 

- 164 

60 

HI5047-5 

★ 433 

HM-093 

202-121 

HM6551 

★ 676 

HM7610-2 

★ 

682 

HA1108 

524 

175 

HD10161 

161 

95 


368- 59 

HM6100 

1 125- 17 


157- 92 



611- 18 

HA1115 

523 

112 

HD10162 

161 

87 

HIS047A 

* 433 


I 125- 18 

HM6551-2 

* 676 

HM7610-5 

★ 

682 

HA1 1 20 

523 

113 

HD10164 

163 

114 

HIS047A-2 

* 433 


% 127- 15 


619- 43 



610- 89 

HA1124 

526 

91 

HD10165 

164 

48 


368- 56 


f 127- 16 

HM6551-9 

♦ 676 

HM7610A-5 


610-74 

HA1125 

526 

92 

HD10174 

163 

123 

HI5047A-5 

★ 433 


1 127- 17 


619- 33 

HM7611 

★ 

682 

HAl'l26 

524 

176 

HD10175 

163 

15 


368- 57 


H 127- 18 

HM6551A-2 

★ 676 

HM7611-2 

★ 

682 

HA1137 

523 

44 

HD10179 

161 

35 

Hi5048 

★ 433 

HNf6100-2 

★ 966 


619- 11 



611- 19 

HAil38 

521 

25 

HD10180 

161 

9 

HI50482 

★ 433 


869-121 

HM6551A-9 

★ 676 

HM7611-5 

★ 

682 

HA1142 

523 

114 

HD1018,1 

161 

21 


363- 25 

HM6100-9 

* 966 


619- 8 



610- 90 

HA1144 

526 

{79 

HD2501 

185 

33 

HI5048>5 

★ 433 


869-122 

HM6551B-2 

★ 676 

HM7611A-5 

★ 

682 

HA1146 

525 

187 

HD2502 

189 

30 


363- 26 

HM6100A 

★ 966 


619- 29 



610- 75 

HA1147 

525 

188 

HD2503 

186 

57 

Hi5049 

★ 433 

HM6312 

★ 681 

HM6551B-9 

* 676 

HM7615 


163-106 

HA1148 

525 

189 

HD2504 

184 

155. 

HI5049-2 

★ 433 


157-139 


619- 25 

HM7615-5 


610- 69 

HA1 149 

523 

101 

HD2505 

188 

92 


367- 25 

HM6312-2 

★ 681 

HM6551C-2 

★ 676 

HM7620 

* 682 

HA1150 

523 

21 

HD2506 

188 

180 

HI5049S 

★ 433 


627- 19 


619- 17 

HM7620-2 

★ 

682 

HA1151 

521 

26 

HD2507 ' 

185 

155 


367- 26 

HM6312-9 

* 681 

HM6551C-9 

★ 676 



612- 7 

HA1152 

526 

180 

HD2508 

184 

80 

HI5050 

★ 433 


627-20 


619- 14 

HM7620-5 


/682 

HA1153 

525 

70 

HD2509 

186 

172 

HI5050-2 

* 433 

HM6312A-2 

★ 681 

HM6552 

157-93 



^611 - 95 

HA1154 

526 

93 

HD2510 

181 

137 


365- 31 


627- 17 

HM6561 

★ 677 

HM7620A-5 

★ 

682 

HA1155 

526 

64 

HD2511 

190 

96 

HI5050-5 

* 433 

HM63t2A-9 

* 681 


157- 94 



611 - 85 

HA1156 

523 

115 

HD2512 

188 

30 


365- 32 


627- 18 

HM6561-2 

★ 677 

HM7621 

★ 

682 

HA1157 

525 

71 

HD2513 

168 

22 

HI5051 

★ 433 

HM6402-2 

399- 55 


619- 44 

HM7621-2 

★ 

682 

HA1158 

525 

72 

HD2514 

187 

168 

Hi5051-2 

* 433 

HM6402-9 

399- 56 

HM6561-9 

★ 677 



612- 8 

HA1159 

526 

65 

HD2515 

180 

181 


366- 33 

HM6402A-2 

399- 64 


619- 34 

HIVI7621-5 

★ 

682 

HAl 1 60 

526 

.7 

HD2516 

I 181 

63 

HiSOSI-S 

★ 433 

HM6402A-9 

399- 65 

HM6561A-2 

★ 677 



611 - 96 

HA1173 

523 

116 

HD2517 

191 

90 


366- 34 

HM6403-2 

399- 57 


619- 12 

HM7621A-5 


611 - 86 

HAl 177 

525 

73 

HD2518 

382 

4 

HI506 

★ 432 

HM6403-9 

399- 58 

HM6561A-9 

★ 677 

HM7640 

* 

682 

HAl i 80 

526' 

66 

HD2519 

173 

112 

Hi506-2 

★ 432 

HM6403A-2 

399- 66 


' 619- 9 

HM7640-2 

★ 

682 

HA1211 

523 

22 

HD2520 

171 

120 


371 -106 

HM6403A-9 

399- 67 

HM6561B-2 

★ 677 



612- 61 

HAl 306 

521 

87 

HD2521 

175 

99 

HI506-5 

★ 432 

HM6501 

★ 675 


619- 30 

HM7640-5 

★ 

682 

HAl 308 

521 

138 

HD2522 

170 

130 

1 

372- 2 


157- 91 

HM6561B-9 

★ 677 



612- 42 

HA1310 

521 

88 

HD2523 

171 

13 

Hi^06A 

★ 432 

HM6501-2 

★ 675 


619- 26 

HM7641 

★ 

682 

HA1311 

521 

89 

HD2524 

198 

12 

HIS06A-2 

* 432 


619- 42 

HM6561C-2 

★ 677 

HM7641-2 

* 

682 

HA1312 

521 

90 


631 

82 


372- 13 

HM6501-9 

* 675 


619- 18 



612- 62 

HAl 31 3 

521 

91 

HD2525 

199 

132 

HI506A-5 

★ 432 


619- 32 

HM6561C-9 

★ 677 

HM7641-5 

■k 

682 

HA1314 

521 

92 

HD2526 

189 

56 


372- 17 

HM6501B-2 

★ 675 


619- 15 



612- 43 

HA1316 

521 

93 

HD2528 

186 

173 

HI507 

★ 432 


619- 28 

HM6562 

★ 678 

HM7642 

It 

682 

HA1317 

521 

139 

HD2529 

179 

92 

Hi507-2 

★ 432 

HM6501B-9 

* 675 


157- 95 

HM7642-2 

it 

682 

HAl 322 

521 

140 

HD2630 

180 

182 


371 - 80 


619- 24 

HM6562-2 

★ 678 



6.13- 16 

HAl 325 

521 

94 

HD2531 

176 

140 

HIS07<5 

* 432 

HM6508 

★ 679 


619- 45 

HM7642-5 

* 

682 

HAl 327 

523 

160 

HD2532 

380 

88 


371 - 81 


157-113 

HIVI6562-9 

★ 678 



612-101 

HAl 328 

523 

161 

HD2533 

196 

190 

Ht507A 

★ 432 

HM6508-2 

* 679 


619- 35 

HM7643 

★ 

682 

HAl 329 

521 

95 

HD2534 

196 

81 

HI507A-2 

★ 432 


621 - 41 

HM6562A-2 

★ 678 

HM7643-2 

*■ 

682 

HAl 333 

523 

162 


629 

74 


371 - 92 

HM6508-9 

* 679 


619- 13 



613- 17 

HAl 334 

523 

163 

HD2535 

168 

36 

HI507A-5 

*■ 432 


621 - 36 

HM6562A-9 

★ 678 I 

HM7643-5 

it 682 

HAl 338 

521 

141. 

HD2536 

176 

49 


371- 95 

HM6^d8A-2 

* 679 


619- 10 



612-102 

HAl 339 

521 

142 ’ 

HD2537 

175 

185 

HI508A 

* 432 


621 - 10 

HM6562B-2 

* 678 

HIVI7644 

★ 

682 

HAl 406 

522 

3 

HD2538 

176 

20 

HI508A-2 

* 432 

HM6508A-9 

* 679 


619- 31 1 

HM7644-2 

★ 

682 

HA1451 

522 

26 

HD2539 

179 

139 


371 - 51 j 


621 - 8 

HM6562B-9 

* 678 



613- 18 

HAl 452 

522 

27 

HD2540 

191 

180 

Hi508A-5 

★ 432 I 

HM6508B-2 

★ 679 


619- 27 

HM7644-5 

★ 

682 

HAl 77 11 

519 

19 

HD2541 

175 

24 


371 - 54 ! 


621 - 33 

HM6562C-2 

* 678 



612-103 

HAl 7723 

"569 

54 

HD2542 , 

173 

36 

HI509A 

* 432 1 

HM6508B-9 

★ 679 


619- 19 

HM7660 


198-171 

HA17741 

529 

28 

HD2543 

195 

34 

HI509A-2 

★ 432 


621 - 31 

HM6562C-9 

* 678 

HM7660-2 


608- 90 


546 

39 

HD2544 

187 

,85 


370-108 1 

HM6S08C 

* 679 


619- 16 1 

HM7660-5 


608- 88 

HDP4199 

197 

70 

HD2545 

200 

52 

HI509A-5 

★ 432 

HM6S08C-2 

★ 679 

HM6610 

★ 680 ! 

HM7661 


198-172 

HD10101 

162 

101 

HD2546 

197 

44 


370-110 I 


621 - 17 


★ 680 1 

HM7661-2 


608- 91 

HD10102 

162 

116 


631 

3 

HM-010 

202-111 ! 

HM6508C-9 . 

★ 679 


157- 29 

HM7661-5 


608- 89 

HD10104 

161 

172 j 

HD2547 

169 

17 

HM-0104 

202-131 ' 


621 - 15 


610- 60 

HPROM0512 

1 

120- 15 

HD10105 

162 

90 

HD2548 

195 

7 

HM-0110 

202-122 1 

HM6508D 

★ 679 

HM6610D 

★ 680 


! 

120- 16 

HD10106 

162 

55 i 

HD2549 

194 

90 

HM-012 

202-112 


621 - 44 


610- 63 

HPROM0512-2 


610- 49 

' HD10107 

162 

17 ' 

HD2550 

183 

165 

HM-013 

202-113 

HM6518 

★ 679 

HM6611 

★ 680 

HPROM0512-5 


610- 50 

HD10109 

162 

81 

HD2551 

184 

26 

HM-0168 

202-136 i 


157-114 


★ 680 

HPROM 1024-2 


611 - 16 

HD10110 

162 

31 

HD2552 

186 

124 

HM-0186 

202-141 i 

HM6518-2 

★ 679 


157- 30 

HPROM 1024-5 


611 - 17 

HD10111 

162 

44 

HD2553 

380 

117 

HM-030 

202-133 


621 - 42 


610- 61 

HPROM 1024A-2 


611- 14 

HD10116 

164 

14 i 

FfD2555 

176 

112 

HM-031 

202-134 1 

HM6518-9 

★ 679 

HM6611D 

★ 680 

HPROM 1 024 A-5 


611- 15 

HD10117 

162 

158 i 

HD2558 

382 

16 

HM-034 

202-135 j 


621 - 37 


610- 64 

HPROM8256-2 


610- 24 

HD10118 

162 

136 I 

HD2560 

178 

114 ■ 

HM-040 

202-138 

HM6518A-2 

★ 679 

HM6612 

157- 31 

HPROM8256-5 


610- 25 

HD10119 

162 

126 

HD2561 

195 

157 

HM-041 

202-139 ! 


621 - 11 


610- 62 

JAN385 10/201 


610- 48 

HD10121 

162 

147 j 

HD2562 

1 69- 

86 

HM-044 

202-140 I 

HM6518A-9 

* 679 

HM6612D 

610- 65 

6900 

* 

972 

HD10124 

163 

182 I 

HD2563 

170 

168 

HM-050 

202-124 


621 ^ 9 

HM7602 

* 682 

6901 

* 

973 

HD10125 

163 

169 i 

HD2564 

' 193 

118 

HM-051 

202 -129 

HM6518B-2 

★ 679 

HM7602-2 

★ 682 

6902 

★ 

973 

HD1CI130 

162 

169 

HD2571 

194 

91 

HM-055 

202-130 


621 - 34 


610- 16 

6904 

★ 

974 

HD10131 

161 

132 ! 

HD2573 

171 

178 

HM-074 

202-107 

HM6518B-9 

★ 679 

HM7602-5 

* 682 

6905 

★ 

974 

HD10132 

163 

24 ! 

HD2574 

395 

- 63 

HM-075 

202-108 


621 - 32 


610- 10 

6906 

★ 

9^4 

HD10133 

162 

-178 

HD2575 

395 

- 64 
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HD74164 

197-160 

288 

527- 69 

PS24 


572- 


2111A-4 


620 

26 

3408A 

398-154 




HD7f166 

197-141 

292 

527- 70 

2D1 


572- 


2112 

1 

121 

19 

3801 

★ 695 





HD74 1 7 

178- 24 

293 

527- 71 





2112A 


619 

116 


611 - 8 

HD2577 

395 

155 

HD74174 

182-157 

298 

527- 72 

Intel 



B 

2112A-2 


619 

82 


t 120- 18 

HD2578 

188 

31 

HD74175 

182- 29 

300 

527- 73 





2112A-4 


620 

27 

3601-1 

* 695 

HD2579 

396 

128 

HD74180 

199-133 

306 

527- 74 

M2102A-4 


622- 

26 

2114* 


623 

38 


610- 79 

HD2580 

177 

162 

HD74190 

174-172 

313 

527- 75 

M2102A-6 


622- 

52 

2114-2 


523 

16 

3602 

* 697 

HD2902 

381 

136 

HD74191 

172-182 

318 

527- 76 

M3001 


869- 

12 

2114-3 


623 

26 


611-97 

HD2903 

381 

86 

HD74194 

196-114 

325 

527- 77 

M3002 


869- 

8 

2114L 


623 

39 


t 110- 18 

HD3111 

524 

4& 

HD74198 

197- 84 

350 

527- 78 

M3003 


869- 

24 

2114L-3 


623 

27 

3602-4 

★ 697 

HD32112 

632 

29 

HD7420 

184-156 

352 

527- 79 

M3101 


617- 


2115 

★ 683 



612- 9 

HD3213 

628 

7 

HD7422 

185- 97 

353 

527- 80 

M3101A 


616- 

93 



621 

74 

3602L-6 

★ 697 

H03214 

628 

8 

HD7426 

178-115 

354 ^ 

527- 81 

M3212 


869- 

27 

2115-2 

★ 

683 



612- 11 


628 

9 

HD7427 

190- 68 

362 

527- 82 

M3214 


869- 

21 



621 

65 

3604 

612-44 

HD3502 

628 

48 

HD7430 

184- -81 

j37T 

527- 83 

M3216 


869- 

16 

2115L 


621 

76 


t 120- 18 

HD3503 

628 

87 

HD7432 

189-185 

372 

527- 84 

M3226 


869- 

18 

2iie 

★ 

687 


3604-4 

612- 65 

HD3504 

629 

4 

HD7440 

185- 34 



M3301A 


624- 

62 



615 

115 

3604L-6 

612- 71 

HD3505 

628 

79 

HD7442 

176- 50 

Hvbrid Sustams 



624- 

76 

2116-2 

★ 

687 



612- 75 

HD3506 

628 

22 

HD7443 

175-186 



M3601 


611- 

26 



615 

104 

1605 

★ 699 

HD3507 

628 

23 

HD7444 

176- il 

ADC586-10 

373- 72 

M3604 


612- 

66 

2116-4 

* 

687 



612-104 

HD3508 

628 

12 

HD7450 

188-181 

ADC586-12 

373- 97 

M3624 


612- 

70 



615 

111 

3605-1 

* 699 

HD3509 

628 

35 

HD7451 

188- 93 

ADC586-8 

373- 21 

M8080A 


870- 

142 

2125 

★ 

683 


3605^2 

612- 88 

HD3510 

628 

,40 

HD7453 

188- 32 

DAC331M-10 

377- 24 

M8102A 


871- 

96 



621 

75 

3621 

* 695 

HD3523 

628 

15 

HD7454 

187-169 

DAC331M-12 

378- 31 

M8212 


871- 

22 

2125-2 

* 

683 



611 - 9 

HD3524 

628 

16 

HD7460 

189- 31 

DAC331M-8 

376- 40 

M8214 


871- 

35 



621 

66 


f 420- 18 

HD3633 

522 

75 

HD7472 

179 - 93 

DAC349 

378- 50 

M8216 


870- 

153 

2125L 


621 

77 

3621-1 

* 695 

HD4205 

527 

67 

HD7474 

181 -138 

DAC349M 

378-51 

M8224 


870- 

162 

2308 


626 

62 


610-80 

HD74S00 

186 

114 

HD7475 

191 - 91 

MUX202 

371 - 52 

M8228 


871- 

57 

2316A 


627 

74 

3622 

★ 697 

HD74S03 

187 

74 

HD7485 

169-169 

MUX203M 

371- 53 

M8251 


870- 

177 

2401 


629 

18 


611-98 

HD74S04 

170 

187 

HD7486 

189- 57 

MUX204 

372- 14 

M8255 


871- 

48 

2405 


628 

99 


t 120- 18 

HD74S05 

171 

70 

HD7490 

173-113 

SH702 

573- 72 

M8316 


871 - 

114 

2416 


615 

124 

3622-4 

★ 697 

HD74S10 

186 

17 

HD7492 

175-100 



M8702A 


871- 

73 



628 

63 


612- 10 

HD74St 1 

183 

116 

HD7493 

171 -121 

Intech/Function 

M8708 


871- 

79 


If 

121 

20 

3622L-6 

* 697 

HD74S112 

180 

152 

H07496 

. 197- 45 

Moduies 


1101A 


618- 

13 


f 

121 

20 


612- 12 

HD74Sn3 

180 

106 

HD75155 

176-177 


1101A1 


618- 

9 

2444 


616 

3 

3624 

612-45 

HD74S114 

180 

29 

HM2101 

163- 46 

A8400 

.571-153 

1103 


614- 

37 



629 

48 


f 120- 18 

HD74S133 

184 

142 


616- 46 


573-157 

1103-t 


614- 

19 

2704 


612 

78 

3624-4 

612- 69 

HD74S134 

184 

133 

HM2104 

163- 85 


I 108- 10 

1103A 


614- 

29 

2708 


613 

22 

3625 

* 699 

HD74S135 

189 

174 

HM2105 

163- 86 
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198 

80 

06 

158-115 

MN301 

376- 16 

MN5121H 


373- 

57 

in74122 

195 

88 

in75108A 

391 

7 

ITT9328-5 


198 

81 

060 

158-119 

MN301H 

376- 17 

MN5122 


373 - 

58 

in74124 

195 

186 

11775 108B 

391 

31 

ITT9601-1 


195 

55 

LS7030 

202- 88 

MN3010 

376- 23 

MN5122H 


373- 

59 

ITT7413 

200 

54 

11775109 

387 

10 

ITT9601-5 


195 

56 

LS7031 

,1202- 85 

MN3010H 

376- 24 

MN5123 


373- 

6 

in74130 

178 

109 

11775110 

387 

23 

in9602-1 ' 


195 

132 

LS7040 

202- 55 

MN3013 

376- 45 

MN5130 


373- 

28 

ITT74131 

178 

17 

ITT75138 

393 

4 

in9602-5 


195 

133 

RE03000/3600 

158-123 

MN3014 

376- 41 

MN5130H 


373- 

29 

11774135 

. 200 

112 

in7520 

397 

109 

ITT9614-1 


386 

22 

RE05/6 

158-113 

MN3020 

376- 51 

MN5131 


373- 

46 

ITT74137 

200 

82 

ITT75207 

390 

32 

in9614-5 


386 

23 

RE050/60 

158-117 

MN3020H 

376- 52 

MN51314 


373- 

47 

in74138 

178 

149 

in75208 

390 

39 

in9616-1 


390 

3 



MN306 

376- 53 

MN5132 


373- 

48 

11774139 

178 

145 

ITT7521 

397 

110 

in9615-5 


390 

4 


MN3100 

377- 28 

MN5132H 


373- 

49 

11774141 

382 

18 

1177522 

397 

128 

SAA1024 


526 

48 

iwiiOlU wOinpurivnio 

MN311 

377- 92 

MN5133 


373- 

4 

11774145 

176 

114 

in7523 

397 

129 

SAA1025 


526 

49 

MCC100 

522-120 

MN311H 

377- 93 

MN5133H 


373- 

5 

in74150 

195 

10 

in75234 

398 

27 

SAJ300 


522 

152 

MCC102 

203-177 

MN312 

378- 18 

MN5140 


373- 

26 

in74151 

194 

94 

in75235 

398 

29 

SAY115 


524 

130 


522-121 


I 108- 15 

MN5140H 


373- 

27 

ITT74153 

193 

120 

11175236 

398 

98 

TAA780 


522 

153 


573-134 

MN312H 

378- 19 

MN5141 


373- 

50 

in74154 

177 

166 

17175237 

398 

100 

TAC860 


527 

95 

MCC122 

203-181 

MN312R 

378- 24 

MN51414 


373- 

51 

in74155 

176 

179 

in7524 

397 

85 

TBA800 


521 

144 


522-122 

MN319 

377- 9 

MN5142 


373- 

52 

ITT74156 

177 

22 

ITT7525 

397 

86 

TCA270 


526 

183 


572- 41 

MN3210 

378- 69 

MN51424 


373- 

53 

in74157 

192 

78 

ITT7528 

397 

157 

TCA350 


524 

27 

MCC127 

522-123 

MN3211 

378- 79 

MN5143 


373- 

2 

in7416 

178 

68 

ITT7529 

398 

2 



571 

54 


572- 35 

MN3212 

378- 17 

MN5143H 


373- 

3 

in74160 

174 

32 

ITT75325 

395 

19 


11 

119 

8 

MCC129 

522-124 

MN325 

377- 29 

MN5200 


373- 

89 

11774161 

172 

103 

ITT75326 

395 

4 


H 

119 

8 


572- 42 

MN328 

376- J4 


1 

108- 

16 

ITT74162 

174 

90 

ITT75327 

395 

9 

TCA430 


524 

64 

MCC130 

522-125 

MN328B 

376- 64 

MN5201 


374- 

17 

in74163 

172 

52 

ITT7534 

398 

56 

TCA700 


522 

58 


572- 43 

MN329 

377- 39 

MN5201H 


374- 

18 

11774164 

197 

163 

1177535 

398 

57 

TDA0470 


524 

74 

MCC131 

522-125 

MN3300 

379- 13 

Ml^5202‘ 


374- 

19 

in7417 

178 

26 

in75361A , 

394 

84 

TDA9400 


526 

9 

MCC132 

522-129 

MN333 

376- 54 

MN5202H 


374- 

20 

in74180 

199 

135 

ITT75365 

394 

106 

TDA9500 


526 

10 

MCC137 

522-130 

MN335 

376- 67 

MN5203 


373- 

90 

in74t82 

169 

88 

ITT75367 

198 

155 





MCC138 

571 -123 

MN343 

573- 75 

MN5203H 


373- 

91 

in74190 

174 

174 

in75368 

394 

119 

Lithie Svnf Airift 


MCC139 

571 -124 

MN360 

378- 77 

MN5204 


374- 

21 

in74191 

172 

184 

17775370 

394 

99 



MCC140 

524- ,9 

MN360H 

,378- 78 

MN5204tt 


374- 

22 

in74192 

175 

26 

1777538 

398 

81 

LA3018 


514 

54 


572- 68 

MN362 

378- 67 

MN5205 


374- 

23 

in74193 

173 

38 

11775450 

395 

67 

LA3018A 


514 

55 

MCC158 

572-159 

MN362H 

378- 68 

MN5205H 


374- 

24 

11774194 

196 

116 

17775451 

395 

68 

LA3026 


514 

179 

MCC233 

394- 48 

MN364 

378- 75 

MN5206 


374- 

5 


629 

102 

in75452 

395 

156 

LA3045 


,514 

119 

MCC263 

521 - 3 

MN364H 

378- 76 

MN5206H 


374- 

6 

11774195 

196 

15 

in75454 

396 

,129 

LA3046 


514 

120 

MCC401 

521 - 55 

MN366 

378- 63 

MN5210 


373- 

83 


630 

11 

in75460 

395 

69 

LA3049 


515 

7 


572- 36 

MN366H 

378- 64 


1 

108- 

16 

1177420 

184 

158 

in75461 

395 

70 



524 

116 


572- 48 

MN370 

378- 99 

MN5210H- 


373- 

84 

in7421 

183 

35 

17775462 

395 

157 

LA3086 


514 

121 


572- 56 

MN370H 

378-100 

MN5211 


374- 

9 

ITT7425 

, 190 

34 

in75463 

396 

79 

LH0071 


573 

27 

MCC402 

521 - 56 

MN371 

378- 43 

MN5211H 


374- 

10 

in7426 

178 

117 

17775464 

396 

130 

LP1000 


571 

135 


572- 37 

MN371H 

378- 44 

MN5212 


374- 

1 1 

ITT7428 

190 

101 

ingooi 

179 

82 


K 

116 

7 


572- 57 

MN3850 

378- 71 

MN5212H 


374- 

12 

1177430 

184 

83 

jn9002-1 

186 

61 

LP2000 


524 

;I63 

MCC450 

572- 38 

MN3850H 

378- 72 

MN5213 


373- 

85 

1177432 

189 

187 

1179002-5 

186 

62 



572 

150‘ 


572- 58 

MN3860 

378- 95 

MN5213H 


373- 

86 

1177433 

190 

152 

in9003-1 

185 

159 


H 

104 

3 

MCC550 

573-136 

MN3860H 

378- 96 

MN5214 


374- 

13 

ITT7437 

186 

126 

in9003-5 

185 

160 


11 

104 

3 

MCC555 

561- 47 

MN410 

377- 7 

MN5214H 


374- 

14 

in7438 

187 

87 

1779004-1 

184 

159 

LP2001 


524 

164 

MCC560 

573-135 

MN410H 

377 - 8 

MN5215 


374- 

15 

in7440 

185 

36 

in9004-5 

184 

160 



572 

151 

IVICC580 

522-131 

MN411 

377- 5 

MN52t5H , 


374- 

16 

in7441 

382 

5 

1179005-1 

. 188 

184 

LP2700 


5,24 

166 



MN411H 

377- 6 

MN5216 


374- 

3 

ITT7442 

176 

52 

in9op5-5 

188 

185 



572 

153 


MN412 

377- 79 

MN5216H 


374- 

4 

1177443 

175 

188 

1779008-1 

187 

160 

LSI 495 


572 

80 



MN412H 

377- 80 

MN5250 


373- 

93 

1177444 

176 

23 

in9008-5 

187 

161 

LS1496 


571 

57 

AOC80A-10 

373- 80 

MN413 

377- 77 

MN5250H 


373- 

94 
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Oavfca 

Paga-UiM 

Davie* 

Paga-Una 



Mitel Semiconduc- 

Micro Networks 

tor 


a; 






biL4UU0D 

155 -1 57 

MN5251 ; 

374- 25 

SIL4000BE 

155-158 

iyiN5251H 

374- 26 

SIL4001UB 

156- 47 

MN5252 

374- 27 

SIL4001UBE 

156- 48 

MN5252H 

374- 28 

SIL4002UB 

155-176 

MN5253 

374- 7 

SIL4002UBE 

155 -177 

MN5253H 

374- 8 

SIL4007B 

149- 84 

MN7100 

373- 45 

SIL4007BE 

149- 85 


571-121 

SIL4009B 

148-174 



SIL4009BE 

148-175 

Micropac Industries 

S1L4010B 

148-107 



SIL4010BE 

148-108 

42050-055 

562- 97 

SIL4011UB 

154- 99 

42050-109 

563- 85 

SIL4011UBE 

154-100 

42050-128 

564- 22 

SIL4012UB 

154- 22 

42050-148 

564-23 

811401 2UBE 

154- 23 

42050-158 

564- 76 

SIL4013B 

153- 4 

42050-168 

564- 77 

SIL4013BE 

153- 5 

42050-188 

564 -109 

SIL4014B 

159- 22 

42050-208 

565- 13 

SIL4014BE 

159- 23 

42050-224 

565- 14 

SIL4015B 

158 -177 

42050-244 

565- 54 

SIL4015BE 

158-178 

42050-264 

565- 55 

SIL4016B 

364- 71 

42050-284 

565- 58 

SIU016BE 

364- 72 

42050-304 

565- 62 

SIL4017B 

150-182 

42050-324 

565- 66 

SIL4017BE 

150-183 

42050-344 

565- 69 

SIL40188B 

151-187 

42050-364 

565- 72 

SIL40188BE 

151 -188 

42050-510 

562- 98 

S}U019B 

154-145 

42050-610 

563- 22 

S1L4019BE 

154 -146 

42050-710 

563- 26 

S(L4020B 

149 -177 

42050-810 

563- 65 

SIL4020BE 

149-178 

42051 

567- 87 

SI(.4021B 

159- 45 

42051-055 

566- 3 

8114021 BE 

159- 46 

42051-065 

566- 46 

SIL4022B 

151 -162 

42051-075 

566- 47 

8IL4022BE 

151 -163 

42051-085 

566- 66 

SIL402^UB 

154- 60 

42051-095 

566- 77 

SIL4023UBE 

154- 61 

42051-105 

566- 80 

8IL4024B 

149 -124 

42051-124 

566-107 

81L4024BE 

149-125 

42051-144 

566-108 

SIL4025UB 

156- 15 

42051-154 

567- 26 

8IL4025UBE 

156- 16 

42051-164 

567- 27. 

SIL4027B 

153- 81 

42051-184 

567- 43 

SIL4027BE 

153- 82 

42051-204 

567- 50 

81L4028B 

152- 29 

42051-223 . 

567- 51 

8fL4028BE 

152- 30 

42051-243 

567- 71 

8IL4029B 

151 -138 

42051-263 

567- 72 

8IL4029BE 

151 -139 

42051-283 

567- 74 

81L40308 ] 

155- 13 

42051-303 

567- 75 

8IL4030BE 

155- 14 

42051-323 

567- 79 

SfU035B 

158-132 

42051-343 

567- 82 

StL4035BE 

158-133 

42051-363 

567- 85 

8IL4040B 

149-153 



81L4040BE 

149-154 

Micro Power 


SiL4042B 

156-113 

Systems 


StL4042BE 

8IL4043B 

156-114 

156-159 

MPS301 

514- 11 

SIL4043BE 

156-160 

MPS302 

514- 12 

8IL4044B 

156-137 

MPS303 

514- 13 

8IL4044BE 

156-138 

MPS310 

514- 14 

8IL4046B 

160- 8 

IVIPS311 

514- 15 

i 

559- 52 

IVIPS312 

514- 16 

8(U046BE 

160- 9 

MPS318 

514- 40 

8IL4049B 

149- 7 

MPS350 

514- 34 

8IL4049BE 

149- 8 

MPS351 

514- 35 

8IL4050B 

148-131 

IV1PS352 

514- 36 

8IL4050BE 

148-132 

MPS358 

514- 44 

8IL4051B 

371- 19 

MPS5003 

521 - 4 

SIL4051BE 

371 - 20 

MPS5007 

375 - 23 

8IL4052B 

370- 81 

MPS6010 

‘572 -171 

8IL4052BE 

370- 82 

IVIPS5014 

521- 5 

8IL4053B 

366- 90 

MPS7104 

375- 22 

8IL4053BE 

366- 91 

MPS71ir 

522-184 

8IL4055B 

380- 14 

MPS7139 

559 - 80 

/ 

380-166 

MPS7149 

559- 81 

81L4055BE 

380-167 

7145 

527- 97 

8IU056B 

380- 19 

7155 

527- 98 


380-161 

7175 

527- 99 

8IL4056BE 

380-162 


PRODUCT INDEX 


D«vic« Pag*-Un« 


SIL4060B 

150 

3 

SIL4060BE 

150 

4 

StL4066B 

364 

58 

S1L4066BE 

364 

59 

SIL4068B 

153 

186 

SIL4068BE 

153 

187 

SIL4069B 

149 

31 

StL4069BE 

149 

32 

SIL4070B 

155 

15 

SIL4070BE 

155 

16 

SIL4071B 

155 

116 

SIL4071BE 

155 

117 

SIL4072B 

155 

84 

SIL4072BC 

155 

85 

SIU073B 

153 

144 

SIL4073BE , 

153 

145 

SIL4075B 

155 

98 

S(U075BE 

155 

99 

SIL4077B 

155 

57 

SIL4077Be 

155 

58 

S1L4078B 

155 

141 

SIL4078BE 

155 

142 

SIL4081B 

153 

164 

SIL4081BE 

153 

165 

SIL4082B 

153 

127 

$114082 BE 

153 

131 

S1L4098B 

158 

31 

SIL4098BE 

158 

32 

SIL45028 

149 

62 

S1L4502BE 

149 

63 

$1145^88 

156 

180 

SIL4508BE 

156 

181 

SIL4510B 

151 

21 

SIL4510BC 

151 

22 

SIL4511B 

152 

135 


380 

143 

SIU511BE 

152 

136 


380 

144 

$(L4512B 

157 

i70 

SIL4512BE 

157 

171 

SIL4514B 

152 

70 

SIL4514BE 

152 

69 

SIL4515B 

152 

84 

SIL4515BE 

152 

85 

SIL4516B 

150 

75 

SIL4516BE 

150 

76 

SIL4518B 

150 

160 

SI14518BE 

150 

161 

SIL4520B 

150 

48 

StL4520BE 

150 

49 

SIU528B 

158 

33 

SIL4528BE 

158 

34 

SIL4901B 

156 

49 

SIL4901BE 

156 

50 

SIL4902B 

155 

178 

S(L4902BC 

155 

179 

811491 IB 

154 

101 

SIL4911BE 

154 

102 

SIL4912B 

154 

24 

SIU912BE 

154 

25 

SIL4923B 

154 

62 

SIL4923BE 

154 

63 

SIL4925B 

156 

17 

SiL4925BE 

156 

18 

SIL4968B 

153 

120 

SiL4968BE 

153 

121 

SIU978B 

155 

79 

SIL4978BE 

155 

80 

Mitsubishi Interna* 

tional 



M58710S 

870-143 

Monolithic 



Memories, 

Inc. 


L5530 ■ 

619 

3 

L5531 

619 

4 

L5560 

617 

32 

L5561 

617 

33 


Davica 

Paga-Lina 

L6530 

618- 

108 

L6531 

618- 

109 

L6560 

617- 

25 

L6561 

617- 

26 

$6834- 1 

612- 

83 

10149 

163- 

107 


610- 

71 

2170 

615- 

26 


615- 

81 

2180 

615- 

27 


615- 

80 

2180-4 

614- 

127 

5200-1 

624- 

72 

5201-1 

624- 

73 

5205-1 

625- 

47 

5206-1 

625- 

48 

5208-1 

624-106 

5209-1 

625- 

3 

5235.1 

625- 

9 

5236-1 

625- 

10 

5240-1 

612- 

76 


626- 

7 

5241-1 

612- 

77 


626- 

8 

5248-1 

612- 

63 


625- 

106 

5249-1 

612- 

64 


625- 

107 

5250-1 

626- 

34 

5251-1 , 

626- 

35 

5252-1 

626- 

36 

5253-1 

626- 

37 

5255 

627- 

12 

5258-1 

613- 

39 

5260 

627- 

4 

5261 

627- 

6 

5275 

627- 

83 

5276 

627- 

84 

5280-1 

613- 

35 


626- 

91 

5281-1 

613- 

38 


626- 

92 

5284-1 

613- 

36 


626 - 

93 

5285-1 

626- 

94 

5286 

627- 

14 

5286-1 

613- 

37 


626- 

95 

5287-1 

613- 

40 


626- 

96 

5290 

606- 

42 

5292 

606- 

90 

5300-1 

611- 

20 

5301-1 

611 - 

21 

5305-1 

612- 

5 

5306-1 

612- 

6 

5308-1 

611 - 

43 

5309-1 

/611- 

44 

5330-1 

610- 

36 

5331-1 

610- 

37 

5340-1 

611- 

48 

5341-1 

611 - 

49 

5350-1 

613- 

6 

5351-1 

613- 

8 

5352-1 

613- 

7 

5353-1 

613- 

9 

5530 

618- 

78 

5531 

618- 

79 

5560 

617- 

3 

5561 

617- 

4 

57001 

169- 

147 


V 869- 

82 

5701 

169- 

145 


K 128- 

6 

57110 

869- 

85 


871 - 

176 

57116 

869- 

101 

57401 

608- 

64 


869- 

90 

57516 

869- 

98 

57588 

869- 

95 


Daviea Page-Llna 


6055 

606- 

10 

6061 

606- 

9 

6071 

606 - 

43 

6072 

606- 

44 

6073 

606- 

79 

6074 

606- 

78 

6200-1 

624 - 

58 

6201-1 

624- 

59 

6205-1 

625- 

38 

6206-1 

625- 

39 

6208-1 

624- 

98 

6209-1 

624- 

99 

6230-1 

624- 

17 

6231-1 

624- 

18 

6235-1 

625- 

4 

6236-1 

625- 

5 

6240-1 

612- 

73 


626- 

4 

6241-1 

612- 

74 


626- 

5 

62481 

625- 

95 

62485-1 

612- 

32 

6249-1 - 

625- 

96 

62495-1 

612- 

33 

6250-1 

626- 

29 

6251-1 

626- 

30 

6252-1 

626- 

31 

6253-1 

626- 

32 

6255 

627- 

13 

6260 

627- 

5 

6261 

627- 

7 

6275 

627- 

80 

6276 

627- 

81 

6280-1 

613- 

27 


626- 

^1 

6281-1 

613- 

31 


626- 

82 

6284-1 

613- 

28 


626- 

83 

6285-1 

613- 

32 


626- 

84 

6286 

627- 

15 

6286-1 

613- 

29 


626- 

85 

6287-1 

613- 

33 

6290 

606- 

45 

6292 

606- 

91 

6300-1 

610- 

85 

6301-1 

610- 

86 

6305-1 

6li - 

93 

6306-1 

611 - 

94 

6308-1 

611 - 

33 

6309-1 

611- 

34 

6330-1 

610- 

18 

6331-1 

610- 

19 

6340-1 

611 - 

45 

6341-1 

/ 61 1 - 

46 

6350-1 

612- 

90 

6351-1 

612- 

92 

6352-1 

612- 

91 

6353-1 

. 612- 

93 

65110 

H 128- 

5 

6530 

618- 

49 

6531 

618- 

50 

6560 

616- 

81 

6561 

616- 

82 

67001 ; 

1 69 -■ 

148 


869 - 

83 

6701 

169- 

146 


t 128- 

6 

67110 

869- 

86 


871 -• 

177 

67116 

869- 

102 

6717 

869- 

88 

6718 

869- 

93 

67401 

608- 

65 


869- 

91 

67516 

869- 

99 

67558 

869- 

96 

6887-1 

626- 

86 

MOS Technology 

MC$1003 

202- 

66 


Davica 


Paga-Lina 

MC$1004 


606 

- 17 

MCS1005 


606 

- 18 

MCS1007 


383 

34 


11 

92 

19 

MC$1008 


383 

31 
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DM7496 

197 

51 

DM8092 


185-147 

DM74H76 


181 

'99 

DM74LS32 

190 

12 

DM74S280 


199 

-159 

DM7417 • 


178 

30 


630 

-122 

DM8093 


170- 37 

DM74H78 


180 

51 

DM74LS37 

186 

150 

DM74S281 


169 

-118 

DM74170 , 

/ 

191 

181 

OM75S28 

it 737 



1 

97- 6 

DM74LS00 


186 

86 

DM74LS374 r 

182 

Ido 

DM74S287 

★ 

708 




616 

25 ^ 


626 

88 

DM8094 


170- 59 

DM74LS01 


187 

29 

DM74LS38 

187 

111 



610 

- 82 

DM74173 


182 

9 i 

DM75S29 

★ 737 



1 

97- 6 

DM74LS02 


190 

122 

DM74LS395 

196 

178 

DM74S288 

★ 

706 


DM74174 


182 

159 


626 

8,7 

DM8095 


170-82 

DM74LS03 


187 

31 

DM74LS42 

176 

93 



610 

- 5 

DM74175 


182 

31 

DM75S68 

★ 749 


DM8096 


171 - 80 

DM74LS04 


170 

157 

DM74LS47 

380 

.96 

DM74S289 


616 

- 83 

DM74176 


173 

172 


616 

-107 

DM8097 


170- 83 

DM74LS05 


171 

38 

DM74LS48 

380 

39 

DM74S30 


184 

-126 

DM74177 


171 

■190 i 

DM75S97 

* 702 


DM8098 


171 -‘81 

DM74LS08 


183 

187 

DM74LS49 

380 

64 

DM74S370 

★ 729 


DM74180 


199 

139 j 


624 

- 64 

DM8099 


187-140 

DM74LS09 


184 

49 

DM74LS51 / 

188 

134 



625 

- 35 

DM74181 


169 

21 ' 

DM7511 

181 

-191 

DM81LS95 


170-115 

DM74LS10 


185 

181 

bM74LS54 

187 

189 

DM74S371 

* 731 


DM74182 


169 

•92 

DM7512 

181 

-111 

DM81LS96 


171 -105 
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1C MASTER 1977 1237 











1C MASTER 


Device 


Pege-Une 

Device 

Pege-Une 

Devtoe 

Page-Line 

Device 

Page-Une 

Device 

Page-Une 

Deirice 

Page-Une 

National Sam icon- 


1 96- 7 


622- 85 

DS1631 

395-121 

DS3630 

149-76 

DS5539 

398- 87 


DM8576AAA 

607 - 52 

DM93425 

★ 755 

DS1632 

396- 28 

DS3631 

395-122 

DS55450 

395- 74 


DM8577 

* 702 


622- 92 

DS1633 

396-109 

DS3632 

396- 29 

DS55451 

395- 75 

DM81LS97 


170-116 


610- 30 

DM93425A 

* 765 

DS1634 

396-159 

DS3633 

396-110 

DS55452 

395-160 

DM81LS98 


171 -106 

DM8578 

* 702 


622- 86 

D$1640 

* 477 

DS3634 

396-160 

DS55453 

396- 82 

DM8121 


194-146 


610- 31 

DM9601 

195- 60 


394 - 58 

DS3640 

* 477 

DS55454 

396-133 

DM8123 


192-140 

DM8590 

631 - 36 

DM9602 

195-137 

D81642 

★ 478 


394 - 59 

DS56460 

395- 76 

DM8130 


170- 30 

0M8595 

626- 9 

DP4201 

it 435 


394- 63 

DS3642 

★ 478 

DS55461 

395- 77 

DM8131 


170- 15 

DM8596 

626- 10 


869- 35 

DS1645 

★ 479 


394- 64 

DS55462 

395-161 

DM8136 


170- 19 


1 123- 5 

DP8080A 

*1033 


394-124 

DS3643 

★ 487 

0855463 

396- 83 

DM8160 


’ 170- 22 

DM8597 

624- 68 


870-145 

DS1646 

* 480 


394 - 69 

DS56464 

396-134 

DM8200 


169-156 

DM8598 

* 702 

DP8212 

* 439 


394- 73 

DS3644 

* 488 

DS75107 

* 475 


1 

87- 14 


624- 20 


★ 439 

DS1647 

★ 481 


394- 51 


* 475 

DM8210 


194- 35 


1 97-6 


'867- 84 


394-128 

DS3645 

* 479 


390- 50 


1 

96- 6 

DM8599 

♦ 704 


871 - 24 

D8i648 

* 482 


394-125 


391 - 23 

DM8211 


194- 36 


616-100 

DP8224 

* 447 


395- 35 

DS3646 

* 480 

DS75108 

* 475 

DM82 14 


193-171 

DM86L97 

624- 78 


870-164 

D$1649 

★ 483 


394- 74 


391 - 33 


f 

97- 6 

DM86S21 

192- 49 

DP8228 

★ 453 


395- 40 

DS3647 

* 481 

DS75108A 

391-10 

DM8219 


195- 26 


617- 38 


871- 59 

DS1670 

* 477 


394-129 

DS76109 

387- 13 

DM8220 


199-126 

DM8601 

195- 59 

DP8238 

* 453 


394- 60 

DS3648 

* 482 

DS75110 

387- 26 

DM8223 


177-148 

DM8602 

195-136 


871 - 60 

D81671 

* 484 


395- 36 

DS75121 

385- 23 

DM8230 


176-169 

DM8613 

182- 4 

DP82501 

870-171 


394- 65 

DS3649 

★ 483 

DS75122 

388- 29 


1 

97- 6 

DM8678 

★ 724 

DP8251 

867- 87 

DS1672 

* 478 


395- 41 

DS75123 

385- 35 

DM8280 


173-168 


606- 6 


870-178 


394- 67 

DS3650 

391- 43 

DS75124 

388- 16 

0M8281 


171 -185 


606- 35 

DP8255 

867- 89 

DS1675 

* 479 

DS3651 

* 489 

DS75150 

385- 7 

DM8288 , 


175-135 

DM8679 

606- 36 


871- 49 


394-126 


* 489 

0875154 

388- 38 

DM8290 


1,73-169 

DM87S201 

★ 733 

DP8300 

* 458 

DS1676 

* 480 


391 - 51 

DS7520 

397-113 

DM8291 


171 -186 


624- 93 


866-159 


394- 75 


398-140 

DS75207 

* 475 

DM8300 


196- 20 

DM87S202 

★ 733 

DP8301 

866-163 

DS167t 

* 481 

DS3652 

391 - 45 


* 475 



630- 20 


624- 94 

DP8302 

* 466 


394-130 

DS3663 

* 489 


390- 33 

DM8301 


176- 61 

DM87S221 

♦ 720 


* 466 

DS1678 

* 482 


398-141 


398 -117 

DM83^09 


194- 22 


611 - 27 


866-165 


395- 37 

DS3670 

* 477 

DS75208 

* 475 

DM8310 


174- 37 

DM87S222 

* 720 


871 -104 

DS1679 

* 483 


394- 61 


* 475 

DM8311 


177-171 


611 - 28 

DP8304 

* 472 


395- 42 

DS3671 

* 484 


390- 40 

DM8312 


194- 62 

DM87S228 

★ 716 


★ 472 

0S1686 

396- 62 


394- 66 


398-118 

DM8316 


172-108 


613- 24 


393- 16 


560-133 

DS3672 

* 478 

DS7521 

397-114 

DM8318 


199- 89 

DM87S229 

★ 716 


866-161 

DS1687 

396- 63 


394- 68 

PS7522 

397-136 

DM8322 


192- 84 


613- 23 

DS0025 

★ 473 


560-134 

DS3673 

* 487 

DS7623 

397-137 

DM8334 


191 - 6 

DM87S295 

tk 714 


394- 29 

DS1688 

387 - 42 


394- 70 

DS7524 

397- 93 

OM8SS28 

★ 

737 


612- 59 


I 120- 9 

DS1689 

391- 47 

DS3674 

* 488 

DS7526 

397-94 



626- 78 

DM87S296 

* 714 

DS0025C 

* 473 

DS1690 

391- 49 


394- 53 

DS7528 

398- 9 

DM85$29 

★ 

737 


612- 60 


394- 30 

DS3603 

* 475 

DS3675 

* 479 

DS7529 

398- 10 



626- 77 

DM87S95 

* 736 

DS0026 

* 474 


* 475 


394-127 

DS75322 

* 496 

DM85S88 

★ 

749 


625- 97 


394- 31 


391- 3 

DS3676 

* 480 


394- 95 



749 

DM87S96 

★ 735 


f 120- 9 


398-116 


394- 76 

D$75324 

* 497 



192- 47 


625- 98 

DS0026C 

* 474 

DS3604 

* 475 

DS3677 

* 481 


394 -143 



616- 90 

DM8700 

375- 3 


394- 32 


* 475 


394-131 

DS7532S 

* 495 

DM85S97 

* 

702 

DM8795 

626- 11 

DS0056 

* 474 


390- 36 

D$3678 

* 482 


395- 23 



62.4- 50 

DM8796 

626- 12 


394- 33 


398-114 


395- 38 

DS7534 

398- 65 

DM8511 


181 -192 

DM8840 

1 97- 6 

DS0056C 

* 474 

DS3605 

* 476 

DS3679 

* 483 

DS7535 

398- 66 

DM8512 


181 -112 

DM8842 

1 96- 6 


394- 34 


398-147 


395- 43 

DS75361 

* 498 

DM8520 


175-157 


1 97- 6 

DS1488 

385- 60 

DS3606 

* 476 

DS3686 

396- 64 


394- 86 



124- 1 

DM8846 

1 97- 6 


1 92- 5 


398-148 


560 -135 

DS75362 

* 499 

DM8542 


183- 26 

DM8853 

195-1 79 

DS1489 

388- 47 

DS3607 

* 476 

DS3687 

396- 65 


394- 87 

DM8544 


200- 36 

DM8875 

168-143 


1 92-5 


398-149 


560-136 

DS75364 

* 500 

DM8546 


197- 96 

DM8889 

1 92- 14 

DS1489A 

389 - 9 

DS3608 

* 476 

DS3688 

387 - 43 


3^4- 88 

DM8551 


182- 11 

DM8898 

200- 12 

D$1803 

* 475 


398-150 

DS3689 

391 - 48 

DS75365 

* 501 


1 

97- 3 

DM8899 

200- 16 


* 475 

DS36il 

395-116 

DS3690 

391 - 50 


. 394-108 


1 

97- 6 

DM9002C 

186- 70 


391- 2 

DS3612 

396- 23 

DS55107 

* 475 

DS7538 

398- 88 

DM8552 


175-153 

DM9003C 

185-165 


398-115 

DS3613 

396-104 


*,475 

DS7539 

398- 89 


1 

97- 6 

DM9004C 

184-165 

DS1605 

* 476 

DS3614 

396-154 


390- 49 

,0875450 

395- 78 

DM8553 


191 - 21 

DM9005C 

188-190 


398-143 

DS36143 

* 493 


391 - 22 

DS75461 

395- 79 

DM8554 


175-160 

DM9006C 

189- 49 

DS1606 

* 476 


394- 71 

D855108 

* 475 

D875452 

395-162 

DM8555 


174-137 

DM9008C 

187-162 


398-144 

DS36144 

* 494 


391- 32 


1 92- 3 

DM8556 


172-163 

DM9009C 

185- 43 

DS1607 

* 476 


394- 54 

DS55109 

387- 12 

DS75453 

396- 84 


1 

97- 4 

DM901 2C 

186^187 


398-14fe 

DS36147 

★ 481 

DS55110 

387- 25 

D875454 

396-135 

DM8560 


175- 30 

DM90 16C 

170-141 

DS1608 

* 476 


394-133 

DS55121 

385- 22 

0875460 

395- 80 

DM8563 


173- 42 

DM9300 

196- 21 


398-146 

DS36149 

* 492 

DS55122 

388- 28 

D875461 

395- 81 

DM8570 


197-167 


630- 21 

DS1611 

395-115 


395- 46 

DS5520 

397-111 

DS75462 

396- 2 



631- 62 

DM9301 

176- 62 

DS1612 

396- 22 

DS36173 

★ 493 

DS5521 

397-112 

DS75463 

396- 85 

DM8575 

* 

739 

DM9309 

194- 23 

DS1613 

396-102 


394-72 

DS5522 

397-134 

DS75464 

396-136 


* 

739 

DM9310 

174- 38 

DS1614 

396-153 

DS36174 

* 494 

DS5523 

397-135 

DS75491 

381-131 



198-164 

DM9311 

177-172 

DS18147 

* 481 


394- 55 

DS5524 

397- 91 


f 95- 12 



609- 8 

DM9312 

194- 63 


394 -132 

DS36177 

* 481 

DS5525 

397- 92 

DS75492 

381 - 71 


1 

96- 7 

DM9316 

172-109 

D$16149 

* 492 


394-135 

DS5528 

398- 7 


f 95- 12 


1 

96- 7 

DM9318 

199- 90 


395- 45 

DS36179 

* 492 

DS5529 

398- 8 

DS75493 

381 -132 

DM8576 

it 

739 

DM9322 

192- 85 

PS16177 

* 481 


395- 48 

DS55325 

* 495 

DS76494 

381 - 72 


it 

739 

PM9334 

191 - 7 


394-134 

DS3625 

* 485 


\395- 22 

OS7640 

389- 16 



198-165 

DM93415 

* 754 

DSt6179 

* 492 


398-130 

DS5534 

398- 63 

DS7641 

392- 9 



609- 9 


622- 91 


395- 47 

DS3629 

★ 486 

DS5535 

398- 64 

DS78LS20 

389- 34 


1 

96- 7 

DM9341 5A 

* 754 

DS1630 

149- 75 


394-142 

DS5538 

398- 86 

0878112 

198-133 
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PRODUCT INDEX 


Device 


Page-Line 

Device 


Page-Line 

Device 


Page-Line 

Device 

Page-Line 

Device 


Page-Line 

Device 


Page-Line 

National Semicon 


DS8692 


397 

64 


If 

95 

12 


If 129 

1 

LF357A 


537 

9 

LH0044C 


531 - 

70 



DS8693 


397 

65 

DS8866 


381 

84 

INS4001 

★1059 


LF398 


573 

85 



533- 

29 


I... 

DS8694 


397 

66 


If 

95 

J2 


869 

63 

LH0001 


535 

39 

LH0045 


512- 

77 

DS78L20 


389- 

42 

DS88LS20 


389 

35 

DS8867 


381 

141 

INS4002 

★1059 



If 

101 

8 

LH0045C 


5V2- 

78 



389- 

43 

DS88L12 


198 

134 

DS8868 


381 

115 


869 

56 

LH0001A 


539 

48 

LH0052 


531 - 

27 

DS7800 


198- 

122 

DS88L20 


389 

44 

DS8869 


381 

9 

INS4003 

★1059 


LH0001AC 


544 

ia 



533- 

46 

DS7802 


398- 

131 

DS8800 


198 

123 

DS8870 


381 

73 


869 

48 

LH0002 


512 

22 


- If 

100- 

14 

DS7803 

★ 490 


DS8802 


398 

133 

DS8871 


381 

^3 

INS4004 

★1059 



If 

97 

'9 


If 

100- 

14 



394- 

41 

DS8803 

* 490 


DS8872 


381 

102 


869 

32 

LH0002C 


512 

23' 

LH0052C 


531 - 

36 

DS7806 


398- 

132 



394 

43 

DS8873 


381 

109 

INS4008 

★1059 


LH0003 


529 

103 



535- 

9 

DS7807 

★ 491 


DS8806 


398 

134 

DS8874 


381 

111 


869 

44 



532 

121 


f 

100- 

.14 



394- 

42 

DS8807 

* 491 


DS8876 


381 

112 

iNS4009 

★1059 




541 

11 


If 

100- 

14 

DS7810 


178- 

122 



394 

44 

DS8877 


381 

74 


869 

45 

lH000i3C 


532 

122 

LH0053 


573- 

80 



198- 

141 

DS8810 


178 

124 

DS8879 


381 

113 

iNS4201 

★ 435 




541 

12 

LH0053C 


573- 

81 

DS7811 


178- 

123 



198 

142 

DS8880 


381 

37 

INS4702 • 

869 

53 

LH0004 


530 

97 

LH0061 ' 


529- 

92 



198- 

143 

DS8811 


178 

125 


If 

92 

14 

INS8080A 

★1033 




535 

40 



541 - 

47 

DS7812 


178- 

73 



198 

144 

DS8884A 


381 

38 

IPC-‘16A/504 

866 

170 

LH0004C 


530 

18 

LH0061C 


529- 

93 



198- 

131 

DS8812 


178 

74 


If 

92 

14 

IPC-16A/505 

866 

174 



530 

98 



550- 

5 

DS7819 


178- 

18 



198 

132 

DS8885 


381 

33 

IPC.16A/506 

866 

168 



536 

18 

LH0062 


530- 

34 



198- 

147 

DS8813 

* 490 


) 

If 

92 

14 

IPC-16A/507 

866 

172 

LH0005 


529 

117 



542- 

11 

DS7820 


390- 

9 



394 

45. 

DS8887 


381 

25 

IPC-16A/518 

: 866 

157 



,532 

123 


If 

;100- 

17 


1 

92- 

3 

DS8817 

* 

491 



If 

92 

14 

IPC-16A/520 

★1022 




549 

43 


If 

100- 

17 


I 

92- 

4 

/ 


394 

46 

DS8889 


381 

45 


866 

153 

LH0005A 


529 

118. 

LH0062C 


530- 

35 


1 

92- 

5 

DS8819 


178 

19 

DS8891 


381 

17 

ISP-8A/500 

★ 998 




532 

124 



550- 

44 

DS7820A 


390- 

17 



198 

148 

DS8892 


381 

75 


867 

80 



540 

40 


f 

ipo- 

17 

DS7822 


388- 

9 

DS8820 


390 

1.0 

DS8895 


381 

130 

LF111 

517 

8 

LH0005C 


529 

123 


If 

100 -* 

17 

DS7830 


386- 

34 


If 

92 

3 

DS8897 


381 

27 

LF1120T 

364 

106 



532 

125 

LH0063 


528- 

4 


f 

92- 

3 


If 

92 

4 

DS8963 


381 

95 

LF 11202 

364 

107 



549 

45 

LH0063C 


528- 

5 


1 

92- 

4 


I 

92 

5 

DS8973 


381 

103 

LF1130a 

373 

ion 

LH0014 

If 

116 

10 

LH0070 


573- 

24 


11 

92- 

5 

DS8820A 


390 

18 

DS8974 


381 

104 


375 

32 

LH0019 

1 

116 

10 

LH0071 


573- 

28 

DS7831 


386- 

10 

DS8822 


388 

10 

DS8976 


381 

105 

LF 11305 

371 

55 

LHd020 


529 

120 

LH101 


545- 

6 



386- 

45 

DS8830 


386 

35 

DS8977 


381 

85 

LFl 1306 

370 

111 



539 

56 


I 

100- 

9 


. If 

92- 

5 


f 

92 

3 

FIPS 

★ 

986 


LF11331 

364 

108 

LH0020C 


529 

121 

LH201 


548- 

16 


If 

92- 

5 



92 

4 

GCP/P 

If 

128 

15 

LFi1332 

364 

109 

i 


546 

22 


I 

100- 

9 


If 

97- 

5 


If 

92 

5 

IMP-OOA/520 

★1051 


LFl 1333, 

364 

110 

LH0021 


529 

85 

LH2101A 


553- 

22 


If 

97- 

5 

DS8831 


386 

1J 



866 

47 

LFl 1508 

371 

59 



541 

4 

LH2108 


553- 

4 


If 

97- 

6 



386 

46 

IMP-16 

★ 

986 


LFl 1509 

371 

2 

LH0021C 


529 

90 

LH2108A 


552- 

32 


If 

97- 

6 


If 

92 

5 



866 

41 

LFl 2201 

364 

111 



546 

25 

LH2110 


528- 

20 

DS7832 


386- 

12 


f 

92 

5 


I 

110 

18 

LFl 2202 

365 

2 

LH0022 


54J 

19 

LH2111 


518- 

23 



386- 

49 


If 

97 

5 


f 

124 

18 

LFl 2305 

371 

57 


. 1 

100 

14 

LH2201A 


553- 

23 


If 

92- 

5 


f 

97 

5 


f 

125 

1 

LFl 2306 

370 

112 

LH0022C 


545 

52 

LH2208 


553- 

5 


f 

92- 

5 


I 

97 

6 


f 

125 

2 

LFl 2331 

365 

4 


If 

100 

14 

LH2208A 


552- 

33 

DS7833 


393- 

7 


If 

97 

6 


If 

125 

3 

LFl 2332 

365 

6 

LH002a 


573 

76 

LH2210 


528- 

12 


If 

92- 

5 

DS8832 


38.6 

13 


1 

.125 

5 

LFl 2333 

365 

8 

LH0023C 


573 

,77 

LH2211 


5.18- 

24 

DS7834 


393- 

13 



387 

2 


f 

125 

11 

LFl 2508 

371 

60 

LH0024 


530 

74 

LH2301A 


555- 

39 


f 

92- 

5 

1 ■ 

! 

92 

5 


If 

126 

11 

LFl 2509 

371 

3 



532 

161 

LH2308 


555- 

37 

DS7835 


393- 

9 


! 

92 

5 


If 

126 

16 

LFl 3201 

364 

112 



542 

2 

LH2308A 


552'- 

41 


If 

.92- 

5 

DS8833 


393 

8 


If 

126 

17 

LFl 3202 

365 

3 

LH0024C 


530 

66 

LH2310 


528- 

28 

DS7836 


389- 

14 



870 

156 


If 

126 

18 
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MM2t01-2 

★ 755 

MM4220AP 

607- 

28 

MM5024A 


629- 

7 

LM341-8 


563- 

43 

LM3909 


571 

137 

LM7905.2 


566- 

12 


620- 81 

MM4220BL 

607- 

36 

MM5025 


629- 

25 

LM342-10 


563- 

79 

LM391 

1 

106 

10 

LM7906 


566- 

35 

MM2102 

★ 765 

MM4220EK 

607- 

4 

MM5026 


629- 

26 

LM342-12 


563- 

97 

LM3911 


573 

130 

LM7908 


566- 

56 


622 - 69 


607- 

32 

MM5027 


629- 

42 

LM342-15 


564- 

35 

LM393 


518 

52 

LM7909 


566- 

78, 

WlM21524lb 

★ 755 

MM4220LR 

607- 

2 

MM5052 


632- 

77 

LM342-18 


564- 

85 

LM393A 


518 

10 

LM7912 


566- 

98 


625- 71 


607- 

30 

MM5053 


632- 

105 

LM342-24 


565- 

24 

LM394 


514 

23 

LM7915 


567- 

14 

MM2102-1 

★ 755 

MM4?21 

624- 

29 

MM5054 


632- 

93 

LM342-5 


562- 

20 

LM399 


573 

8 

LM7918 


567- 

37 


622- 40 


624- 

41 

MM5055 


633- 

24 

LM342-6 


562- 

104 

LM399A 


573 


LM7924 


567- 

65 

MM2102.2 

★ 759 

MM4221RQ 

607- 

20 

MM5056 


633- 

50 

LM342-8 


563- 

34 

LM3999 


573 

12 

LS3704 


560- 

71 


622 - 54 

MM4221RR 

607- 

8 

MM5057 


633- 

61 

AM343 


530- 

82 

LM4250 


531 

111 

LX SERIES 

1 

118- 

15 

MM2t02-2MD ★ 755 

MM4229 

625- 

14 

MM5058 


633- 

76 

LM344 


530- 

86 



540 

20 


f 

118^ 

16 


622 - 55 

MM4230 

624- 

80 

MM506 

If 

124- 

6 



548- 

36 


h 

100 

15 


If 

118- 

18 

MM2102A 

* 752 


625- 

21 

MM5060 


633- 

40 

LM345K5.0 


566- 

2 


% 

100 

15 


If 

1.18- 

22 


622- 8 

MM4230eO 

607- 

68 

MM5060AA 


633- 

12 

LM345K5.2 


566- 

23 

LM4250C 


531 

112 

LX1400 


572- 

144 

MM2102A.2 

★ 752 

MM4230FE 

607- 

65 

MM5060AB 


633- 

30 

LM348 


557- 

41 



543 

8 


f 

118- 

11 


621 -102 


607- 

89 

MM5060AC 


633- 

34 

LM358 


532- 

26 


f 

100 

15 

LX1600 


572- 

145 

MM2102A-4 

★ 752 

MM4230JT 

607- 

33 

MM5060AD 


633- 

42 



555- 

32 


t 

100 

15 

LX1 600 SERIES H 

118- 

11 


622- 29 


’607, 

63 

MM5061 


632- 

108 


1 

101 - 

16 

LM555C 


561 

50 


If 

118- 

12 

MM2102A-6 

★ 752 

MM4230KP 

607- 

24 

MM5081 

If 

124- 

12 


1 

101- 

16 

LM555M 


561 

51 

LX1600A 

If 

118- 

3 


622 - 56 

MM4230QW 

607- 

73 

MM5104 


628- 

65 

LM358A 


532- 

29 

LM556 


561 

110 

LXISOIA 

1 

118- 

3. 

MM2t02AL 

★ 752 

MM4230QX 

607- 

45 

MM5203 

★ 822 




553- 

38 

LM556C 


561 

111 

LX1602A 

f 

118- 

3 


622- 9 

MM4230QY 

607- 

12 


I 

123- 

6 

LM360 


517- 

15 

LM565 


560 

9 


f 

11.8- 

5 

MM2t02AL-2 ★ 752 

MM4231 

624- 

84 

MM5203D 


611 - 

82 


I 

105- 

2 

LM565C 


560 

10 


1 

118- 

6 


621-1 03 


625- 

24 



612- 

19 

LM361 


517- 

12 

LM566 


559 

178 


f 

118- 

19 

MM2102AL-4 ★ 752 

MM4231BUS 

607- 

16 

MM5203Q 


611 - 

66 


H 

105- 

2 

LM566C 


559 

179 

LX1603A 

f 

118- 

23 


622- 30 


607- 

70 



612- 

14 

LM370 


512- 

9 

LM567 


559 

113 

LX1603G 

I 

1.18- 

13 

MM21d2AL-5 ★ 762 

MM4231RP 

607- 

46 

MM5204 

★ 

824 




521 - 

16 



560 

106 

LX1604G 

I 

118- 

13 


622- 57 

MM4232 

625- 

86 



612- 

84 


K 

104- 

5 

LM567C 


559 

114 

LX 1700 

1 

118. 

11 

MM2102M 

622-70 


,626- 

27 

MM5210 


624- 

38 


If 

104- 

5 



560 

107 

LX17006 

If 

118- 

2 

MM2111 

★ 768 

MM4233 

625- 

87 

MM5211 


624- 

42 

LM3706 


560- 

72 

LM703 


513 

23 


f 

118- 

4 


★ 758 

MM4240 

606- 

29 

MM5212 


627- 

23 

LM3706 


560- 

73 


1 

102 

19 

LX1701 

f 

118- 

11 


620-106 


625- 

60 

MM5213 


624- 

83 

LM3707 


560- 

74 


I 

106 

10 

iX3700 


572- 

147 

- 

871 - 89 


If 120- 

3 



625- 

23 

LM371 


513- 

22 

LM703C 


513 

24 


f 

118- 

11 

fllM2111-1 

* 768 


If 120- 

3 



871 - 

103 

LM372 


521 - 

20 

LM709 


544 

32 

LX3700 SERIES % 

118- 

20 


620- 59 

MM4241 

; 606- 

4 

MM5214 


625- 

88 

LM373 


521- 

48 


1 

100 

10 


I 

118- 

21 

MM2111-2 

★ 758 


625- 

18 

MM5215 


627- 

22 



523- 

55 

LM709A 


539 

28 

LX3702 

% 

111 - 

16. 


620- 82 


If 120- 

3 

MM5218 


522- 

156 


11 

102- 

18 

LM709C 


548 

27 

LX3800 


572- 

148 

MM2112 

★ 771 


I 120- 

3 

MM5220EK 


607- 

5 


If 

102- 

18 

LM710 


516 

21 

U5600 


573 - 

131 


620-107 

MM4242 

★ 832 


MM5220LR 


607- 

3 


1 

105- 

15 

LM710C 


517 

23 


% 

118- 

1 

MM2112-2 

★ 771 


626- 

70 

MM5220 


606- 

38 


1 

105- 

15 

LM711 


518 

36 


% 

119- 

3 


620- 83 

MM4243 

★ 834 




624- 

28 

LM374 


521 - 

49 

LM7ilC 


519. 

13 


If 

119- 

4 

MM2316A 

★ 530 


625- 

26 



624- 

39 ‘ 



523- 

56 

LM723 


569 

59 


If 

119- 

5 


★ 830 

MM4244 

★ 835 


MM5220AE 


607- 

7 


I 

105- 

15 

LM723C 


569 

60 

LX5700 


573- 

132 


627- 43 


625- 

91 

MM5220AP 


607- 

29 


- ! 

105- 

15 

LM725 


535 

43 


1 

119- 

5 


871 -115 

MM424S 

★ 832 


MM5220BL 


607- 

37 

LM375 


572- 

134 


If 

101 

13 

L149 


556- 

44 

MM3501 

^624- 33 


627- 

29 

MM5220EK 


607- 

34 

LM376 


569- 

45 

LM725A 


531 

71 

L340-15 


564- 

70 

MM400 

1 124- 3 

Mm4245 

* 838 


MM5220LR 


607- 

31 

LM377 


52 1-' 

172 



536 

11 

MH0007 


3-94- 

12 

MM4006 

628- 29 


627- 

67 

MM5221 


624- 

30 


1 

102- 

9 

LM725C 


539 

51 


1 

124- 

2 

MM4007 

633- 3 

MM4247 

★ 838 




624- 

43 


If 

106- 

10 

LM733 


513 

25 

MH0007C 


394- 

14 


1 124- 8 


627- 

91 

MM5221RQ 


607- 

21 

LM378 


521- 

173 

LM733L 


513 

26 

MH0009 


394- 

25 

MM4012 

1 124- 4 

MM4250 

618- 

4 

MM5221RR 


607- 

9 


If 

102- 

9 

LM741 


529 

32 

MH0009C 


394- 

26 

MM4013 

1 124- 4 

MM4252 

'624- 

87 

MM5229 


625- 

15 


If 

106- 

10 



544 

47 

MH0012 


394- 

13 

MM4016 

628- 71 

MM4262 

1 12i- 

13 

MM5230 


624- 

81 

LM379 


521- 

182 


1 

101 

13 

MH0012C 


394- 

15 

MM4019 

If 124- 8 

MM4270 

★ 777 




625- 

20 


1 

102- 

9 


f 

101 

13 

MH0d13 


394- 

27 

MM402 

1 124- 3 


615- 

28 


If 

123- 

6 


If 

106- 

10 

LM741A 


540 

42 

MH0013C 


394- 

28 

MM4025 

629- 23 

MM4280 

★ 780 



If 

123- 

6 

LM380 


521-' 

102 

LM741C 


546 

43 

MH8805 


394- 

89 

MM4026 

629- 24 


615- 

29 

MM5230BO 


607- 

69 


1 

106- 

9 

LM741E 


540 

43 

MM1101A 


618- 

17 

MM4027 

629 - 41 

MM4320 

204- 

8 

MM5230FE 


607- 

66 


1 

106- 

10 

LM746 


525 

84 

MM1101A1 


618- 

7 

MM4052 

632- 76 


525- 

22 



607- 

90 

LM381 


522- 

30 

LM747 


554 

22 

MM1101A2 


618- 

3 

MM4053 

632-104 

MM4357 

373- 

13 

MM5230JT 


607- 

35 


If 

106- 

10 

LM747A 


553 

35 

MM1402A 


628- 

50 

MM4055 

633- 23 

MM4357B 

:^373- 

15 



607- 

54 


If 

114- 

15 

LM747C 


555 

4 

MM1403A 


628- 

89 

MM4056 

633 - 49 

MM450 

370- 

65 

MM5230KP 


607- 

25 


1 

114- 

16 

LM747E 


553 

36 

MM1404A 


629- 

6 

MM4057 

633- 60 


1 116- 

11 

MM5230QW 


607- 

74 

LM382 


522- 

31 

LM748 


545 

20 

MM1702 

* 818 

/ 

MM406 

1 124- 3 

MM4504 

370- 

48 

MM5230QX 


607- 

47 


1 

106- 

10 

LM748C 


545 

21 

MM1702A 

★ 818 


MM4104 

628- 64 

MM451 

370- 

26 

MM5230QY 


607- 

13 

LM384 

If 

106- 

10 

LM78L05C 


562 

11 



871- 

74 

MM4203 

* 832 


1 116- 

9 

MM5231 


624- 

85 

LM386 


521 -■ 

103 

LM78L06C 


562 

102 

MM1702AD 

★ 818 


MM4203D 

611 - 81 


t "116- 

11 



625- 

25 


1 

106- 

10 

LM78L08C 


563 

32 



611- 

80 


612- 18 


1 124- 

3 

MM5231BUS 


607- 

17 

LM387 


522- 

32 

LM78L10C 


563 

78 

MM 1702 AD- 1 


611- 

78 

MM4203Q 

611-65 

MM453 

1 116- 

9 



607- 

71 


1 

106- 

10 

LM78L12C 


563 

93 

MM1702AQ 

★ 818 



612- 13 

MM454 

371- 

5 

MM5231RP 


607- 

48 

LM388 


521-' 

104 

LM78L15C 


564 

32 



611 - 

62 

NrM4204 

★ 824 


1 116- 

9 

MM5232 


625- 

89 



106- 

10 

LM78L18C 


564 

84 

MM1702AQ-1 


611 - 

58 


612- 85 


1 116- 

11 



626- 

28 

LM389 

1 

106- 

10 

LM78i:24C 


565 

20 

MM1702AQ-6 


611- 

72 

MM4210 

624 - 36 

MM455 

369- 

59 


f 

123- 

5 

LM390 


521-- 

105 

LM7805 


562 

66, 

MM1742 

★ 827 


MM4211 

624 - 40 

MM4702A 

611 - 

76 


f 

123- 

5 


1 

106- 

10 

LM7806 


563 

6 



625- 

83 

MM4213 

624- 82 

MM482 

If 124- 

3 


f 

123- 

6 

LM3900 


532- 

97 

LM7808 


563 

52 

MM2101 

★ 

755 



626- 22 

MM5006 

628- 

30 


f 

123- 

6 



558- 

44 

LM7810 


563 

82 


★ 758 


MM4214 

625- 85 

MM5007 

1f 124- 

8 

MM5233 


625- 

90 


1 

100- 

16 

LM7812 


564 

8 



620-105 

MM4220 . 

606- 37 

MM5012 

1 124- 

4 

MM5238 


625- 

68 


Arranged alphanumericaify from Idft to right 


rC MASTER 1977 


1241 














1C MASTER 


Device Pege-Line 


National Semicon- 
ductor (Cont*d) 


MM5240 

625- 61 

1 120- 3 
1 123- 5 

1 123- 6 


1 123- 8 

MM5241 

606- 5 
1 120- 3 
1 123- 5 
1 123- 8 

MM5242 

★ 832 

* 832 


626-' 56 
871 -108 

MMS243 

★ 834 

MM5244 

★ 836 

625- 84 

MM5245 

* 832 

627- 28 

MM5246 

* 838 

★ 838 

627- 40 
627- 55 

MM5247 

* 838 


627- 88 

MM5251 

625- 19 

MM5253 

624- 88 

625- 27 

MM5255 

★ 774 

623- 21 

MM5256 

★ 774 

623- 22 

MM525^ 

★ 774 

623- 66 

MM5262 

K 122- 13 

MM5264 

f 122- 14 

MM5269 

* 775 

620-108 

MM5269.1 

620- 60 

MM5269-2 

620- 84 

MM5270 

★ 783 

614- 90 

MM5270-5 

★ 789 

615- 30 

MM5270A 

★ 786 

614- 67 

MM5271 

★ 791 


★ 791 

614- 91 


615- 3 

MM5280 

★ 794 

614- 92 

MM5280-5 

* 800 


615- 31 

MM5280A 

★ 797 

614- 68 

MM5281 

# 802 
* 802 

614- 93 

615- 4 

MM5303 

399- 44 
% 125- 12 

MM5307 

202 - 7 
399- 81 

MM5309 

522-157 

MM53104 

523-177 

MM5311 

^22-158 

MM5312 

522-159 

MM5313 

522-160 

MM5314 . 

522-161 

MM5315 

522-162 

MM5316 

522-188 

MM5320 

204- 9 
525- 23 

MM5321 

525- 24 

MM5322 

c 204-16 

MM5330 . 

203-108 
375- 33 
t 109- 8 


Device 


Page- Line 


H 

109 

8 

MM5332 


525 

185 

MM5357 


373 

14 


1 

109 

7 

MM5357B 


373 

16 

MM5369 


158 

68 

MM5370 


522 

188 

MM5371 


523 

3 

MM5375 


523 

4 

MM5376 


523 

5 

MM5377 


522 

163 

MM5378 


522 

164 

MM5379 


522 

165 

MM5382 


522 

166 

MM5383 


522 

167 

MM5395 


560 

87 

MM54C 

t 

88 

14 

MM54C00 


154 

109 

MM54C02 


156 

57 

MM54C04 


149 

39 

MM54C08 


153 

170 

MM54C10 


154 

73, 

MM54C107 


153 

109 

MM54C14 


160 

129 



88 

17 

MM54C150 


158 

6 

MM54C151 


157 

182 

MM54C154 


152 

119 

MM54C157 


’l57 

154 

MM54C160 


150 

127 

MM54C161 


150 

21 

MM54C162 


150 

148 

MM54C163 


150 

36 

MM54G164 


159 

64 

MM54C165 


159 

74 

MM54C173 


153 

45 

MM54C174 


153 

70 

MM54C175 


153 

31 

MM54C192 


151 

29 

MM54C193 


150 

83 

MM54C195 


158 

153 

MM54C20 


154 

30 

MM54C200 

★ 808 
* 808 




157 

67 



617 

92 

MM54C221 


158 

39 


11 

88 

18 

MM54C30 


153 

192 

MM54C32 


155 

124 

MM54C42 


152 

35 

MM54C48 


152 

56 

MM54C73 


153 

107 

MM54C74 


153 

10 

MM54C76 


153 

87 

MM54C83 


148 

14 

MM54C85 


148 

- 79 

MM54C86 


155 

- 25 

MM54C89 

★ 805 



ie 

80S 




157 

50 



616 

65 

MM54C90 


150 

115 

MM54C901 


159 

167 


11 

95 

10 

MM54C902 


159 

173 


11 

95 

10 

MM54C903 


159 

179 


11 

95 

10 

MM54C904 


159 

185 


1 

95 

10 

MM54C905 


160 

74 

MM54C906 


148 

151 

MM54C907 


148 

156 

MM54C909 


160 

111 

MM54C910 

* 

811 



* 

811 




157 

- 75 



617 

- 55 

MM54C914 


160 

-131 


11 

88 

- 17 


Device Page-Line 


MMS4C920 

★ 

814 


★ 

814 

157-. 97 
619- 22 

MM54C921 

★ 

816 



157- 99 

MM54C922 


383- 25 

MM54C923 


383- 29 

MM54C925 


151-100 

MM54C926 


151 -102 

MM 5409 2 7 


151 -108 

MM54C928 


151 -114 

MM54C929 

★ 

816 


★ 

816 

157-117 
621 - 26 

MM54C93 


149-117 

MMS4C930 

★ 

816 


* 

816 

157-119 
621 - 27 

MM54C95 


158-163 

MM550 


370- 66 


1 

116- 11. 

MM5504 


370- 47 

MM551 


370- 27 


1 

116- 11 

MM551.04 


559- 86 

MM55106 


559- 87 

MM55114 


559- 88 

MM55116 


559- 89 

MM552 

11 

116- 11 

MM554 


371 - 6 

MM555 


369- 60 

MM5554 


524- 46 

MM5555 


524- 65 

MM5556 


524- 66 

MM5704 

1 

93- 1 

MM57100 


523 -1 78 

MM57103 


522- 99 

MM57104 


522-100 

MM57105 


523-179 

MM5725 


522- 85 

MM5736 


522- 86 


11 

90- 10 


1 

91 - 6 

MM5737 


522- 87 

MM5738 


522- 88 

MM5739 


522- 89 


11 

91 - 6 

MM5740 


383- 43 


1 

93- 2 


11 

93- 3 

MM5760 


522 - 90 

MM5762 


522- 91 

MM5763 


522- 92 

MM5764 


522- 93 

MM5765 


522- 94 

MM5766 


522- 95 

MM5767 


522- 96 

MM5780 


522- 97 

MM5781 


869-107 

MM5782 


869-105 

MM5785 


869-109 

869-118 

MM5788 


869-114 

MM5791 


522- 98 

MM5799 


869-112 

MM58104 


527-102 

MM58115 

( 

527-103 

MM58117 


527-104 

MM58118 


527-105 

MM58119 


527-106 

MM58120 


527-107 

MM5829 


527-108 

MM5832 


524- 67 

MM5833 


524- 68 

MM5837 


572-129 


11 

106- 10 

MM5841 


525- 36 

MM5860 


527-109 


Device Page-Line 


MM58601 


527 

110 

MM5863 


202 

4 



373 

102 

MM5865 


202 

98 

' 


527 

133 



561 

132 

MM5871 


524 

87 

MM5880 


527 

111 

MM58801 


527 

112 

MM5882 


527 

113 

MM5885 


527 

114/ 

MM5886 


527 

115 

MM5890 


527 

116 

MM5891 


524 

102 

MM70C95 


148 

169 

MM70C97 


148 

170 

MM72C19 


158 

11 

MM74C 

H 

88 

20 

MM74C00 


154 

110 


1 

88 

15 

MM74C02 


156 

58 


H 

88 

15 

MM74C04 


149 

40 


n 

88 

15 

MM74C08 


153 

171 

MM74C10 


154 

74 

MM74C107 


153 

110 

MM74C14 


160 

130 


t 

88 

17 

MM74C150 


158 

7 

MM74C151 


157 

183 

MM74C154 


152 

120 

MM74C157 


157 

155> 

MM74C160 


150 

132 

MM74C161 


150 

22 

MM74C162 


150 

149 

MM74C163 


150 

37 

MM74C164 


159 

65 

MM74C165 


159 

75 

MM74C173 


153 

46 

MM74C174 


153 

71 

MM74C175 


153 

32 

MM74C192 


151 

30 

MM74C193 


150 

84 

MM74C195 


158 

154 

MM74C20 


154 

31 

MM74C200 

it 

808 



★ 

808 
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SP8631B 

203 

28 

SP8794B 

203 - 94 

CMP-01C 


516- 

29 



533- 

19 


538- 16 

SP10525 

163 

173 

SP86328 

203 

29 

SP8794M 

203- 95 

CMP-01E 


516- 

5 


n 

101 - 

18 

S§S741B 

540- 41 

SP10531 

161 

139 

SP8634B 

203 

30 

SP8920 

559- 93 

CMP-02 


516- 

2 


1 

101 - 

18 

SSS741C 

546- 14 

SPt0533 

162 

181 

SP8635B 

203 

31 

SP8921 

559- 94 

CMP-02C 


516- 

28 


11 

T01 - 

19 

SSS741G 

544 - 3 

SP10535 

161 

162 

SP8636B 

203 

32 

SP8922 

559- 95 

CMP-02E 


516- 

3 


1 

101 - 

19 

SSS747 

553-' 14 

SP10536 

161 

66 

SP8637B 

203 

33 

SP8923 

559- 96 

DAC-01 


376- 

11 

OP-07A 


531 - 

59 

SSS747B ; 

553- 31 

SP10537 

161 

81 

SP8640 

559 

151 

TAA570 

526-112 


f 

109- 

12 



533- 

4 

SSS747C 

553- 54 

SP1404 

397 

3 

SP8640A 

203 

44 

TAA661 

523- 61 

DAC-01A 


376- 

10 

0P-07C 


531 - 

92 

SSS747G 

554- 3- 

SP1648 

559 

173, 

SP8640B 

203 

45 


526-113 

DAC-01 B 


376- 

12 



533- 

36 



SP1648B 

165 

120 

SP8641 

559 

152 

TBA120 

523- 62 

DAC-01 C 


376- 

13 

OP-07E 


531 - 

84 

Raaen Semiconduc* 

SP1650B 

165 

111 

SP8641A 

203 

46 


526-114 

DAC-01F ' 


376- 

14 



533- 

22 

tor 


SP1651B 

165 

112 

SP8641B 

203 

47 

TBA435 

563- 68 

DAC-01 H 


376- 

15 

OP- 10 


531 - 

77 


SP1658 

165 

103 

SP8642 

559 

153 

TBA440 

527- 16 

DAC-02AC' 


377- 

72 



552- 

37 

MS504 

371- 8 


559 

174 

. SP8642A^ 

203 

48 

TBA520 

525-111 

DAC-02BC 


377- 

73 


f 

111 - 

4 

MS612 

159-97 

SP1660B 

165 

84 

SP8642B 

203 

49 

TBA530 

525-112 

DAC-02CD 


377- 

74 


11 

111 - 

4 


632- 63 

SP1661B 

165 

85 

SP8643 

559 

154 

TBA540 

525-113 

DAC-02DD 


377- 

75 

OP-10A 


531- 

78 

MS618 

159-150 

SP1662B 

165 

80 

SP8643B 

203 

50 

TBA550 

526- 78 

DAC-03AD 


377- 

19 



552- 

38 


608- 34 

SP1663B^ 

165 

81 

SP8646A 

203 

51 

TBA560 

525-114 

DAC-03BD 


377- 

20 

OP- TOC 


531 - 

89 


632- 30 

SP1664B 

165 

76 

SP8646B 

203 

52 

TBA625A 

562- 25 

DAC-03CD 


377- 

21 



552- 

48 

MS625 

159-152 

SP1665B 

165 

77 

SP8646M 

203 

53 

TBA625B 

563- 99 

DAC-03DD 


377- 

22 

OP-10E 


531- 

79 


633-6 

SP1666 

165 

62 

SP8647A 

203 

54 

TBA625C 

564- 37 

DAC-04AC 


377- 

68 



552- 

40 

MS680 

527-122 

SP1667B 

165 

63 

SP8647B 

203 

55 

TBA750 

523- 62 

DAC-04BC 


377 - 

69 

OP- 14 


553- 

10 

MS681 

527-123 

SP1668 

165 

97 

SP8647M 

203 

56 

TBA800 

521 -150 

DAC-04CC 


377- 

70 

0P-14A 


552- 

45 

MS682 

- 527-124 

SP1669 

165 

98 

SP8650B 

203 

65 

TBA920 

526- 17 

DAC^04DD 


377- 

71 

0P-14C 


553- 

11 

MS683 

527-125 

SP1670B 

165 

48 

SP8651B 

203 

66 

TBA940 

526- 18 

DAC-08 


376- 

77 

0P-14E 


552- 

46 



SP1671B 

165 

49 

SP8652B 

203 

67 

TBA950 

526- 19 



376- 

78 

PM 108 


537 - 

40 


SP1672B 

165 

67 

SP8655A 

203 

74 

TBA990 

525-115 

- 

I 

109- 

10 

PM108A 


534- 

20 


SP1673B . 

165 

68 

SP8655B 

203 

75 

TCA270 

527- 17 


f 

109- 

10 

PM1436 


557- 

29 



SP1674B 

165 

71 

SP8657A 

203 

71 

TCA800 

525-116 


1 

109- 

14 

PM1458 


529- 

53 ! 

AM2901C 

169-150 

SP1675B 

165 

72 

SP8657B 

203 

72 

TDA440 

527- 18 


1 

109- 

14 



555- 

7 


868- 92 

SP1690 

,202 

153 

SP8659A 

203 

68 

TTL-ARRAY 

571 -116 


t 

109- 

15 

PM155 


529- 

77 ! 

AM2901M 

169-151 

SP1690B ^ 

165 

57 

SP8659B 

203 

69 




n 

109- 

15 



542- 

2P ' 


868- 93 

SP1692B 

165 

117 

SP8660A 

203 

34 

Power Monolithics 

DAC-08A 


376- 

74 

PM155A 


536- 

36 

AM2905C 

868-139 

SP4020 

203 

77 

SP8660B 

203 

35 

Co 


DAC-08CZ 


376- 

81 

PM 1558 


554- 

25 

AM2905M 

868-140 

SP520B 

202 

36 

SP8666 

203 

38 



DAC-100 

1 

109- 

11 

PM 156 


542- 

32 

AM2906C • 

868-141 

SP521B 

202 

12 

SP8667 

203 

39 

LAS1100 

570- 21 


f 

109- 

12 

PM156A 


536- 

46 

AM2906M 

868-142 

SP5228 

559 

69 

SP8670 

203 

17 

LAS14U 

569- 35 


1 

109- 

13 

PM157 


542- 

44 

AM2907C 

868-143 

SP530A 

203 

130 

SP8676 

203 

19 

LAS 1405 

562- 88 

DAC-100A 


377- 

30 

PM157A 


537 - 

6 

AM2907M 

868-144 

SP530B 

203 

131 

SP8677 

203 

20 

US 1406 

563- 21 



377- 

31 

PM208 


537- 

41 

AM2909C 

868-104 

SP531A 

203 

133 

SP8685 

559 

155 

US 1408 

563 - 64 

DAC-100B 


377- 

32 

PM208A 


534- 

21 

AM2909M 

868-105 

SP53 1 B 

203 

134 

SP8685A 

203 

57 

US1410 

563- 84 



377- 

33 

PM255 


542- 

21 

AM2918C 

182- 87 

SP532A 

203 

137 

SP8685B 

203 

58 

US1412 

'564- 20 

DAC-100C 


‘376- 

55 

PM256 


542- 

33 


868-151 

SP532B 

203 

138 

SP8690 

559 

156 

US1415 

5,64 - 75 


V 

376- 

56 

PM308 


547- 

30 

AM2918M 

182- 88 

SP533A 

203 

140 

SP8690A 

203 

59 

US15U 

569- 34 

DAC-IOOp 


376- 

57 ! 

PM308A 


534- 

40 


868-152 


561 

71 

SP8690B 

203 

60 

US 1505 

562- 86 



376- 

58 

PM355 


549- 

,19 

HA4741 

★ 598 

SP533B 

203 

141 

SP8695 

559 

157 

US 1506 

563- 17 

DAC-76 


376- 

92 

PM355A 


536- 

37 i 

HA4741-2 

* 598 


561 

72 

SP8695A 

203 

61 

US 1508 

563- 63 



379- 

4 ! 

PM356 


549- 

26 


556- 30 

SP540 

202 

15 

SP8695B 

203 

62 

US1510 

563- 83 



560- 

79 

PM356A 


536- 

47 

HA4741-5 

★ 598 

SP705 

571 

101 

SP8740 

559 

134 

US1512 

564- 19 

DAL-76B 


376- 

93 

PM357 


549- 

33 


557- 19 

SP750B 

517 

16 

SP8740A 

202 

186 

US1515 

564- 71 

DAL-76C 


376- 

94 

PM357A 


537- 

7 

LF155 

529- 78 


571 

108 

SP8740B 

203 

4 


564-108 

DAL-76E 


376- 

95 

PM4136C 


557- 

52 


542- 22 

SP761B 

397 

15 

. SP8740M 

203 

5 

US 1520 

565-, 9 

LM257 


542- 

45 

PM725 


535- 

46 

LF156 

542- 34 

SP762B 

397 

14 ; 

SP8741 

559 

137 

US1 524 

565- 53 

MAT-01 


514- 

28 

PM725C 


539- 

52 

LF157 

542- 46 

SP763B 

397 

58 

SP8741A 

203 

10 

US1528 

565- 55 



514- 

41 

PM741 


529- 

34 

LF255 

542 r 23 

SP764B 

397 

59 

SP8741B 

^03 

11 , 

US18U 

570- 39 


1 

111 - 

4 



544- 

48 

LF256 

542- 35' 

SP765B 

397 

57 

SP8741M 

203 

12 

US i 805 

565- 99 


I 

111 - 

4 

PM741C 


546- 

45 

LF257 

542 - 47 

SP8505 

203 

25 

SP8743 

559 

140 

US 18052 

566- 20 

OP-01 


534- 

53 

PM747 


554- 

24 

LF355 

549 - 20 

SP8515 

203 

26 

SP8743B 

203 

22 

US 1806 

566- 41 

OP-01C 


543- 

46 

PM747C 


555- 

6 

LF356 

549- 27 

SP8600A 

202 

166 

SP8743M 

203„ 

23 

US 1808 

566- 63 

0P-01E 


538- 

9 

REF-01 


573- 

25 

LF357 

549- 34 

SP8600B 

202 

167 

SP8745 

559 

135 

US1810 

566- 79 

OP-01F 


538- 

10 

REF-02 


572-' 

180 

LH101 

545- 7 

SP8602A 

202 

154 

SP8745A 

203 

6 

US1812 

566-104 

OP-016 


543- 

47 



573-' 

129 

LH201 

548- 17 

SP8602B 

202 

155 

SP8745B 

203 

7 

US1818 

567-40 

OP-01H 


534- 

54 


1 

119- 

7 

LM101 

545- 14 

SP8603A 

202 

156 

SP8745M 

203 

8 

US 1820 

567- 46 

OP-02 


538- 

11 


1 

119- 

7 

LM101A 

529- 15 

SP8603B 

202 

157 { 

SP8746 

559 

138 

US 1824 

567- 68 

OP-02A 


534- 

47 

SSS1408A-6 


376- 

3 


539- 9 

SP8604A 

202 

158 

SP8746A 

203 

13 

US1828 

567- 73 

0P-02C 


538- 

12 

SSS1408A-7 


376- 

19 

LM104 

570- 61 

SP8604B 

202 

159 

SP8746B 

203 

14 

US3000 

569- 89 

0P-02E 


534- 

48 

SSS1408A-8 


376- 

26 

LM105 

569-108 
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PRODUCT INDEX 


Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Ravthaoil Sam icon- 

RC3403A 

* 586 


RC8262 

199-142 

RM55109 

387- 15 

RM9322 

192- 91 


172- 82 




557 

46 

RC8263 

193- 82 

RM55110 

387- 27 

RM9341 

169- 25 

25LS16^M 

★ 341 


.1. 

RC4131 

544 

5 

RC8264 

193- 88 

8M56150 

385- 9 

RM9342 

169- 94 


172- 83 

LM106 

516- 

15 

RC4132> 

543 

16 

RC8266 

192-153 

RM55154 

388- 40 

RM9360 

175- 36 

25LS174 

★ 344 

LM107 

538- 

36 

RC4136^ 

★ $88 


RC8267 

192-163 

RM55324 

394-145 

RM9366 

173- 46 

25LS174C 

★ 344 

LM108 

537- 

44 . 


557 

53 

RC8270 

197-15 

RM55325 

395-^24 

RM9621 

385- 16 


182-182 

LM108A 

534- 

22 

RC4136C 

558 

38 


629- 83 

RM55450 

395- 84 

RM9622 

390- 29 

25LS174M 

* 344 

LM109H 

562- 

26 

RC4137 

532 

92 

RC8271 

197- 29 

RM55451 

395- 85 

RV3302 

520- 49 


182-183 

LM109K 

562- 

69 

RC4151 

* 590 



629- 84 

RM55452 

396- 4 

RV3403 

★ 586 

25LS175 

★ 344 

LMItl 

516- 

45 


573 

151 

RC8273 

198- 55 

RM55453 

396- 87 


532-111 

25LS175C 

★ 344 

LMn2 

537- 

22 


If 109 

17 


632 - 17 

RM55454 

396-138 

RV3403A 

★ 586 


182- 54 

LM118 

530- 

40 

RC4156 

★ 592 


RC8274 

198- 50 

RM555 

561 - 53 


★ 586 

25LS175M 

★ 344 


541 - 

43 


557- 

16 


63^. 13 

RM556 

561 -113 


557- 47 


182- 55 

LM124 

532- 

77 

RC4184 

* 594 


RC8277 

198- 84 

RM702 

532-128 


558- 37 

25LS181 

★ 346 


557- 

6 

RC4194D 

* 594 



632- 6 


539- 38 

RV4136 

★ 588 

25LS181C 

★ 346 

LM139 

520- 

13 


570 

97 

RC8280 

173 -174 

RM709 

541-3 

RV4137 

532- 94 


169- 44 

LM148 

556- 

40 

RC4194TK 

* 594 


RC8281 

171 -191 

RM709A 

535- 47 

RV4151 

★ 590 

25LS181M 

★ 346 

LM201 

548- 

22 


570 

99 

RC8284 

172-172 

RM710 

516- 27 

1 

573-153 


169- 45 

LM20tA 

539- 

10 

RC4195 

* 596 


RC8285 

174 -160 

RM710A 

516- 6 


If 109-17 

25LS190 

★ 356 

LM204 

570- 

62 


567 

103 

RC8290 

1 73 -1 75 

RM711 

518- 37 

RV4156> 

557- 17 

25LS190C 

★ 350 

LM205 

569- 

109 


If 115 

18 

RC8291 

171 -192 

RM7tlA 

518- 6 

R29660 

611- 10 


175- 8 

LM206 

516- 

16 

RC4444 

372 

22 

RC9300 

196- 24 

RM723 

569- 66 

R29661 

611 - 11 

25LS190M 

★ 350 

LM2b7 

538- 

37 


561 

31 


629 - 70 

RM725 

535- 44 

XR2207C 

. 560- 11 


175- 9 

LM208 

537- 

45 

RC4531 

547 

14 

RC9304 

168-107 

RM74T 

544- 50 

XR2207M 

560- 12 

25LS191 

★ 350 

IM208A 

534- 

23 

RC4558 

555 

23 

RC9308 

191 - 55 

RM747 

554- 28 

XR2211C 

559- 28 

25LS191C 

★ 350 

LM209H 

562- 

27 

RC4739 

555 

26 

RC9310 

174- 41 

RM748 

545 - 23 


559 -M 5 


173- 18 

LM209K 

562- 

70 

RC5330 

618 

51 

RC9311 

177-173 

RM8T09, 

179-25 


560-108 

25LS191M 

★ 350 

LM211 

516- 

46 

RC5340 

618 

36 

RC9312 

194- 70 


386- 3 

XR2211M 

559- 29 


173- 19 

LM2t2 

537- 

23 

RC5500 

622 

88 

RC9316 

172-110 

RM8T10 

182- 13 


559-116 

25LS192 

★ 353 

LM216 

549- 

13 

RC555 

561 

52 

RC9322 

192- 90 

RM8T13 

385- 25 


560-109 

25LS1l(2C 

★ 353 

LM216A 

540- 

14 

RC566 

561, 

112 

RC9341 

169- 24 

RM8T14 

388- 31 

XR2567C 

559-125 


175- 57 

LM218 

541- 

44 

RC702 

532 

127 

RC9342 

169- 93 

RM8T20 

195-101 


560-114 

25LS192M 

★ 353 

LM224 

532^ 

78 


545 

47 

RC9360 

175-35 

RM8T22 

195- 68 

XR2567M 

559-126 


175- 58 


557- 

7 

RC709 

548 

28 

RC9366 

173-45 

RM8T23 

385- 37 


, 560-115 

2$LS193 

* 353 

LM239 

520- 

29 

RC710 

517 

24 

RC9621 , 

385- 15 

RM8T24 

388-18 

25LS138 

★ 330 

25LS193C 

★ 353 

LM2900 

532- 

114 

RC71 1 

519 

14 

RC9622 

390- 28 

RM8200 

198- 62 

25LS138C 

★ 330 


173- 75^ 


558- 

45 

RC723 

569 

65 

RF8601 

195- 61 

RM8201 

- 198- 72 


177-102 

25LS193M 

★ 353 

LM2901 

520- 

43 

RC725 

539 

53 

RF8602 

195-138 

RM8202 

198- 39 

25LS138M 

★ 330 


173- 76 

LM2902 

532- 

91 

RC741 

529 

37 

RF9601 

195- 62 

RM8203 

198- 46 


177-103 

25LS194A 

★ 355 


558- 

23 


546 

47 

RF9602 

195-139 

RM8230 

194- 71 

25LS139 

★ 332 

25LS194AC 

★ 355 

LM301A 

544- 

21 

RC747 

555 

10 

RI10144 

163-92 

RM8231 

194-152 

25LSt39C 

★ 332 


196-144 

LM304 

570- 

33 

. RC748 

546 

32 


617-109 

RM8232 

194- 72 


177- 63 

25LS194AM 

★ 355 

LM305 

569- 

21 

RC75107A 

390 

51 

RM1514 

518- 20 

RM8233 

192- 89 

25LS139M 

★ 332 


196-145 

LM305A 

570- 

13 

RC75108A 

391 

11 

RM1556 

541- 23 

RM8234 

193- 73 


177- 64 

25LS195 

★ 355 

LM306 

517- 

18 

RC75109 

387 

14 

RM1556A 

537- 57 

RM8241 

189- 73 

25LS151 

★ 334 

2SLS195A 

★ 355 ' 

LM307 

544- 

22 

RC75110 

387 

28 

RM1558 

554- 29 

RM8242 

189-155 

25LS151C 

★ 334 

25LS195AC 

★ 355 

LM308 

547- 

32 

RC75150 

385 

8 

^M2505 

168-171 

RM8243 

199- 59 


194-122 


196-51 

LM308A 

534- 

42 

RC7^154 

388 

41 

RM3403 

532-109 

RM8250 

177-137 

25LS151M 

* 334 

25LS195AM 

★ 355 

LM309H 

562- 

28 

RC75324 

394 

144 

RM3503 

* 586 

RM8251 

176- 71 


194-123 


196-52 

LM309IC 

562- 

71 

RC75325 

395 

25 


* 586 

RM8252 

176- 72 

25LS153 

★ 336 

25LS251 

★ 334 

LM31t 

517- 

48 

RC75450 

395 

82 


532-110 

RM8260 

169-125 

25LS153C 

★ 336 

25LS2S1C 

★ 334 

LM312 

547- 

21 

RC75451 

395 

83 


557 - 24 

RM8261 

169-133 


193 -154 


194-175 

LM316 

549- 

14 

RC75452 

396 

3 

RM3503A 

* 586 

RM8262 

199-143 

25LS153M 

★ 336 

25LS251M 

★ 334 

LM316A 

540- 

15 

RC75453 

396 

86 

RM3503A* 

556- 33 

RM8263 

193- 83 


193-155 


194-176 

LM318 

530- 

41 

RC75454 

396 

137 

RM4131 

538- 19 

RM8264 

193- 89 

25LS157 

★ 338 

25LS253 

★ 336 


550- 

12 

RG8T09 

179 

24 

RM4132 

540- 23 

RM8266 

192-154 

25LS157C 

★ 338 

25LS253C 

★ 336 

LM324 

532- 

79 


386 

2 

RM4136 

★ 588 

RM8267 

192-164 


192-114 


193-187 


558- 

13 

RC8T10 

182 

12 


557- 30 

RM8270 

197- 16 

25LS157M 

★ 338 

25LS253M 

★ 336 

LM339 

520- 

30 

RC8T13 

385 

24 

RM4137 

532 - 93 


629- 85 


192-115 


193-188 

LM3900 

532- 

115 

RC8Tt4 

388/ 

30 

RM4151 

★ 590 

RM8271 • 

197- 30 

25LS158 

★ 338 

25LS257 

★ 358 


558- 

46 

RC8T20 

195 

100 

\ 

573-152 


629- 86 

25LS158C 

★ 338 

25LS257C 

★ 358 

RC10144 

163- 

91 

RC8T22 

195 

63 


If 109-j17 

RM8273 

198- 56 


192-187 


193- 51 


617- 

107 

RC8T23 

385 

36 

RM4156 

★ 592 


632- 18 

25LS158M 

★ 338 

25LS257M 

★ 358 

RC1414 

519- 

8 

RC8T24 

388 

17 


556- 28 

RM8274 

198- 51 


192-188 


193- 52 

RC1437 ^ 

555- 

40 

RC8200 

198 

61 

RM4194 

★ 594 


632- 14 

25LS160 

★ 341 

25LS258 

★ 358 

RC1458 

529- 

56 

RC8201 

198 

71 

RM4194D 

★ 594 

RM8277 

198- 85 

25LS180d 

★ 341 

25LS258C 

★ 358 


555- 

11 

RC8202 

198 

38 


570-101 


632- 7 


174- 65 


193- 29 

RC1488 

385- 

51 

RC8203 

198 

45 

RM4194TK 

★ $94 

RM8280 

173-176 

25LS160M 

★ 341 

25LS258M 

★ 358 

.RC1489 

388- 

48 

RC8230 

194 

68 


570-103 

RM8281 

172- 5 


174- 71 


193- 30 

RC1489A 

389- 

10 

RC8231 

194 

151 

RM4195 

★ $96 

RM8284. 

172-173 

25LS181 

* 341 

25LS299 

★ 361 

RC1556 

549- 

37 

RC8232 

194 

69 


567-104 

RM8285 

174-161 

25LS161C 

★ 341 

25LS299C 

>361 

RC1556A 

543- 

34 

RC8233 

192 

88 


If 115- 18 

RM829b 

173-177 


172-141 

') 

197-103 

RC2505 

168- 

170 

RC8234 

193 

72 

RM4444 

372 - 23 

RM8291 

172- 6 

25LS161M 

★ 341 

25LS299M 

★ 361 

RC3301 

532- 

54 

RC8241 

189 

72 


661 - 32 

RM9300 

196- 25 


172-142 


197-104 


558- 

50 

RC8242 

189 

154 

RM4531 

545- 32 


629- 71 

25LS162 

4 341 

54H00 

186-102 

RC3401 

532- 

46 

RC8243 

199 

58 

RM4558 

554- 38 

RM9304 

168-108 

25LS162C 

★ 341 

54H01 

187- 58 


558- 

57 

RC8250 

177 

136 

RM5330 

618- 88 

RM9308 

191 ^ 54 


174-115 

54H03 

187- 60 

RC3403 

★ $86 


RC8251 

176 

69 

RM5340 

618- 81 

RM9310 

174- 42 

25LS162M 

* 341 

54H04 

170-175 


* 586 


RC8252 

176 

70 

RM5500 

622 - 87 

RM9311 

177-174 


174-116 

54H05 

171 - 55 


532- 

108 

RC826d 

169 

124 

RM56107A 

390- 52 

RM9312 

194- 73 

25LS163 

★ 341 

54H46 

186- 7 


558- 

35 

RC8261 

169 

132 

RM55108A 

391- 12 

RM9316 

172-111 

2$LS163C 

★ 341 

54H11 

183-106 


Arranged alphanumerically from lef|^to right 
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1C MASTER 


Device 


Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Device 


Page- Line 

Device 

Page-Line 

Raytheon Semicon- 

54LS181 

★ 277 


188 

152 

54190 

174-177 

74LS151 

# 

256 


190-'l6 



169-42 

54LS670 

192 

27 

54191 

172-187 



194-121 

74LS33 

# 226 


54LS190 

* 283 

54LS73 

# 232 


54192 

175- 33 

74LS152 

# 

256 


190-162 

54H15 


183-145 


175- 6 


181 

26 

54193 

173- 47 



194- 50 

74LS365 

# 325 

54H20 


185- 9 

54LS191 

* 283 

54LS74 

# 235 


54194 

196-119 

74LS153 

# 

258 


1 70 - 99 

54H22 


185-123 


173- 16 


181 

161 


629-105 



193-153 

74LS366 

# 325 

54H40 


185- 79 

54LS192 

* 291 

54LS76 

# 232 


54195 

196- 26 

74LS155 

'# 

260 


171 - 97 



185- 80 


175- 55 


181 

88 


630- 22 



177- 12 

74LS37 

# 223 

54H74 


181 -175 

54LS193 

k 291 

54LS78 

# 237 


54198 

197- 87 

74LS156 

# 260 


186-154 

54LS00 

★ 210 


173- 73 


180 

41 


631 - 22 



177- 45 

74LS38 

# 226 



186- 89 

54LS194 

★ 299 

54LS83A 

# 239 


54199 

197- 73 

74LS157 

# 262 


187-109 

54LS01 

★ 

212 

54LS194A 

* 299 


168 

74 


631 - 23 



192-113 

74LS386 

# 242 



187- 34 


196-142 

54LS85 

# 241 


5420 

184 -166 

74LS158 

'# 

262 


189- 94 

54LS02 

★ 

214 

54LS195A 

* 302 


169 

188 

5421 

183- 36 



192-186 

74LS395 

# 327 



190-125 


196- 49 

54LS86 

# 242 


5422 

185- 98 

74LS160 

# 264 


196-182 

54LS03 

★ 

212 

54LS196 

★ 305 


189 

90 

54255 

177-120 



174- 64 

74LS40 

# 223 



187- 36 


174- 10 

54LS90 

# 243 


54283 

168-45 

74LS161 

# 264 


185- 61 

54LS04 

* 

210 

54LS197 

* 305 


173 

147 

5442 

176-63 



172-140 

74LS42 

# 227 



170-160 


172- 29 

54LS92 

# 243 


5443 

176- 5 

74LS162 

# 264 


176- 97 

54LS05 

* 

212 

54LS20 

k 210 


175 

121 

5444 

176- 26 



174-114 

74LS43 

# 227 



171 - 41 


184-184 

54LS93 

# 243 


5445 

176-147 

74LS163 

# 264 

, 

176- 16 

54LS08 

* 215 

54LS21 

★ 215 


171 

152 

5474 

, 181 -143 



172- 81 

74LS44 

# 227 



183-190 


183- 48 

54LS95B 

196 

102 

5481 

191 -163 

74LS164 

★ 

271 


176- 37 

54LS09 

★ 

217 

54LS22 

* 212 

54R00 

186 

10^ 


616- 47 



197-191 

74LS51 

# 230 



184- 52 


1^5-111 

54R02 

190 

173 

5483 

168- 43 

74LS174 

# 

275 


188-138 

54LS10 

★ 

210 

54LS251 

★ 309 

54R04 

170 

176 

5486 

189- 70 



182-181 

74LS54 

# 230 



185-184 


194-173 

54R05 

171 

56 

74H00 

186-104 

74LS175 

# 

275 


188- 6 

54LS107 

★ 

232 

54LS253 

★ 312 

54R10 

186 

8 

74H01 

187- 59 



182- 53 

74LS55 

# 230 



181 - 29 


193-185 

54R11 

183 

107 

74H04 

170-177 

74LS181 

# 

277 


188-153 

S4LS109 

* 

251 

54LS255 

★ 313 

54R112 

180 

161 

74H05 

171 - 57 



169- 43 

74LS73 

# 232 



180- 80 


177-124 

54R113 

180 

111 

74H10 

186- 9 

74LS190 

# 

283 


181 - 25 

54LS11 

* 

215 

54LS257 

★ 315 

54R114 

180 

8 

74H11 

183-108 



175- 7 

74LS74 

#235 



183- 91 


193- 49 

54R15 

183 

146 

74H15 

183-147 

74LS191 

# 283 


181 -162 

54LS112 

* 

232 

54LS258 

★ 315 

54R181 

169 

50 

74H20 

185- 11 



173- 17 

74LS76 

# 232 



180-144 


193- 27 

54R182 

169 

103 

74H22 

185-125 

74LS192 

# 

291 


181 - 89 

54LS113 

★ 232 

54LS26 

#222 

54R20 

- 185 

10 

74H40 

,185- 81 



175- 56 

74LS78 

# 237 



180- 98 


187-126 

54R22 

185 

124 

74H74 

181 -177 

74LS193 

# 

291 


180- 42 

54LS114 

* 

237 

54LS261 

★ 318 

54R64 

188 

61 

74LS00 

# 210 



173- 74 

74LS83A 

# 239 



180-124 


168-126 

54R65 

188 

78 


186- 90 

74LS194 

# 

299 


168- 75 

54LS12 

★ 

212 

54LS266 

# 253 

54R74 

181 

176 

74LS01 

# 212 

74LS194A 

* 

299 

74LS85 

# 241 



186- 42 


J 89-164 

5400 

186 

71 


187- 35 



196-143 


169-189 

54LS13 

★ 

218 

54LS27 

#214 

5401 

186 

188 

74LS02 

# 214 

74LS195A 

^ # 

302 

74LS86 

# 242 



200- 71 


190- 84 

5403 

186 

190 


190-130 



196- 50 


189- 89 

54LS136 

★ 

253 

54LS28 

#223 

5404 

170 

142 

74LS03 

# 212 

74LS196 

# 

305 

74LS90 

# 243 



189-138 


190-133 

5405 

171 

21 


187-39 



174- 11 


173-148 

54LS138 

* 

254 

54LS283 

168- 77 

5408 

183 

172 

74LS04 

# 210 

74LS197 

* 

305 

74LS92 

# 243 



177-100 

54LS295A 

#321 

5409 

184. 

33 


170-161 



172- 30 


175-122 

54LS139 

■k 

254 


' 196-167 

5410 

185 

166 

74LS05 

#212 

74LS20 

# 

210 

74LS93 

# 243 



177- 61 

54LS298 

# 323 

5411 

183 

80 


171 - 42 



184-185 


171 -153 

54LS14 

k 

218 


182-125 

5412 

186 

30 

74LS08 

# 215 

74LS21 

# 

215 

74R00 

186-105 



200-131 

54LS30 

# 210 

54123 , 

195 

160 


183-191 



183- 50 

74R02 

190-174 

54LS15 

k 

217 


184-108 

54136 

189 

121 

74LS09 

# 2:17 

74LS22 

# 

212 

74R03 

187- 61 



183-137 

54LS32 

# 225 

54145 

176 

119 


184-'53 



185-112 

74R04 

170-178 

54LS151 

k 

256 


190- 15 

5415 

183 

123 

74LS10 

# 210 

74LS251 

# 

309 

74R05 

171- 58 



194-120 

54LS33 

# 226 

54150 

195 

15 


185-185 



194-174 

74R10 

186- 10 

54LS152 

.k 

256 


190-159 

54151 

194 

99 

74LS107 

# 232 

74LS253 

★ 

312 

74R1 1 

183-109 



194- 49 

54LS365 

# 325 

54152 

194 

37 


181 - 30 



193-186 

74R112 . 

180-162 

54LS153 

k 

258 


170- 98 

54153 

193 

127 

74LS109 

# 251 

74LS255 

# 

313 

74R113 

180-112 



193-152 

54LS366 

# 325 

54154 

177 

,175 


180- 81 



177-125 

748114 

. 180- 9 

54LS155 

k 

260 


171 - 96 

54155 

176 

184 

74LS11 

# 215 

74LS257 

# 315 

74R15 

183-148 



177- 11 

54LS37 

# 223 

54156 

177 

27 


183- 93 



193- 50 

74R181 

169- 51 

54LS156 

k 

260 


186-153 

54157 

192 

92 

74LS112 

# 232 

74LS258 

# 

315 

74R182 

169-104 



177-44 

54LS38 

# 226 

54158 

192 

170 


180-145 



193- 28 

74R20 

185- 12 

S4LS157 

k 

262 


187-108 

541^9 

177 

190 

74LS113 

# 232 

74LS26 

# 

222 

74R22 

185-126 



192-112 

54LS386 

# 242 

54160 

17'4 

39 


180- 99 



187-127 

74R40 

185- 82 

54LS158 

★ 262 


189- 93 

54161 

172 

112 

74LS114 

# 237 

74L$261 

# 

318 

74R64 

188- 62 



192-189 

54LS395 

# 327 

54162 

174 

93 


180-125 



168-131 

74R65 

' 188- 79 

54LS160 

★ 

264 


196-181 

54163 

172 

55 

74LS12 

# 212 V 

74LS266 

# 

253 

74R74 

181 *178 



174- 63 

54LS40 

# 223 

54164 

197 

170 


186- 43 



189-165 

7400 1 

186- 72 

54LS161 

★ 

264 


185- 60 


631 

72 

74LS13 

# 218 

74LS27 

* 

214 

7401 

186-189 



172-139 

54LS42 

# 227 

54165 

197 

120 


200- 72 



190- 85 

7403 

186-191 

54LS162 

★ 

264 


176- 96 


631 

39 

74LS136 

# 253 

74LS28 

# 

223 

7404 

170 -143 



174-113 

54LS43 

# 227 

54166 

197 

144 


189-139 



190-134 

7405 

171 - 22 

54LS163 

*■ 

264 


'176-v 15 


631 

49 

74LS138 

#254 

74LS283 


168- 79 

7408 

183-173 



172- 80 

54LS44 

# 227 

54170 

191 

182 


177-101 

74LS295A 

# 

321 

7409 

184- 34 

54LS164 

k 

271 


176- 36 


616 

20 

74LS139 

# 254 



196-168 

7410 

185-167 



197-190 

54LS51 

# 230 

54174 

182 

160 


177- 62 

74LS298 

# 

323 

7411 

183- 81 

54LS174 

k 

275 


188-137 

54175 

182 

32 

74LS14 

# 218 



182-126 

7412 

186- 31 



182-180 

54LS54 

#230 

54180 

199 

140 


200 -132 

74LS30 

# 

210 

74123 

195-161 

54LS175 

k 

275 


187-191 

54181 

169 

22 

74LS15 

# 217 



184-109 

74136 

189-122 



182- 52 

54LS55 

# 230 

54182 

169 

95 


183-138 

74LS32 

# 

225 

74145 

176-120 
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PRODUCT INDEX 


Device 

Page-Line | 

Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Device 


Page-Line 

Device 

Page-Line 

Raytheon Semicon< 

9L80S 

♦ 212 

9LS15C 

♦ 217 


174-194 

9LS261 

Cl 


187-129 

9LS40M 

185- 58 

du^or (Cont'd) 

9LS05C 

* 212 


183-135 

9LS190M 

♦ 283 

175- 5 

'♦ 

318 

318 

♦ 223 

185- 59 



1 71 - 39 


★ 217 







7415 

183-124 

9LS0SM 

* 212 


183-136 

9L$191 

♦ 283 



168-124 

9LS42 

♦ 227 

>4150 

195- 16 


171 - 40 

9LS151 

♦ 256 

9LS191C 

♦ 283 

9LS261M 

♦ 

318 

9LS42C 

♦ 227 

74161 

194-100 

9LS08 

* 215 

9LS151C 

* 256 


173- 14 



168.-125 


176- 94 

74152 

194- 38 

9LS08C 

* 215 


194-118 

dLS191M 

♦ 283 

9LS266 

♦ 

253 

9LS42M 

♦ 227 

74153 

193-128 


183-188 

9LS151M 

♦ 256 


173- 15 

9LS266C 

♦ 

253 


176- 95 

74154 

177-176 

9LS08M 

* 215 


194-119 

9LS192 

★ 291 



189-162 

9LS43 

♦ 227 

74155 

176-185 


183-189 

9LS152 

♦ 256 

9LS192C 

♦ 291 

9LS266M 

♦ 

253 

9LS43C 

♦ 227 

74156 , 

177- 28 

9LS09 

* 217 

9LS152C 

♦ 256 


175- 53 



189-163 


176- 13 

74157 

192- 93 

9LS09C 

★ 217 


194- 47 

9LS192M 

♦ 291 

9LS27 

♦ 

214 

9LS43M 

♦ 227 

74158 

192-171 


184- 50 

9LS152M 

♦ 256 


175-54 

9LS27C 

♦ 

214 


176- 14 

74159 

177-191 

9LS09M 

★ 217 


194- 48 

9LS193 

* 291 



190- 82 

9LS44 

♦ 227 

74160 

174- 40 


184 '- 51 

9LS153 

♦ 258 

9LS193C 

♦ 291 

9LS27M 

★ 

214 

9LS44C 

♦ 227 

74161 

172-113 

9LS10 

★ 210 

9LS153C 

♦ 258 


173- 71 



190- 83 


176- 34 

74162 

174-94 

9LS10C 

★ 210 


193-150 

9LS193M 

★ 291 

9LS28 

♦ 

223 

9LS44M 

♦ 227 

74163 

172- 56 


185-182 

9LS153M 

♦ 258 


173- 72 

9LS2iBC 

♦ 

223 


176- 35 

74164 

197-171 

9LS10M 

* 210 


193-151 

9LS194A 

♦ 299 



190-131 

9LS51 

*.230 


631 - 73 


185-183 

9LS155 

♦ 260 

9LS194AC 

♦ 299 

9LS28M 

♦ 

223 

9LS51C 

♦ 230 

74165 

197-121 

9LS107 

232 

9LS155G 

♦ 260 


196-140 



190-132 


188-135 


631 - 40 

9LS107C 

* 232 


177 -, 9 

9LS194AM 

★ 299 

9LS283C 


168- 76 

9LS51M 

♦ 230 

74166 

197-145 


181- 27 

9LS155M 

♦ 260 


196-141 

9LS283M 


168- 78 


188-136 


631 - 50 

9LS107M 

★ 232 


177- 10 

9LS195A 

♦ 302 

9LS295A 

♦ 

321 

9LS54 

♦ 230 

74170 

191-183 


181 - 28 

9LS156 

♦ 260 

9LS195AC 

♦ 302 

9LS295AC 

♦ 

321 

9LS54C 

187-192 


616- 21 

9LS109 

★ 251 

9LS166C 

♦ 260 


196- 47 



196-165 

9LS54M 

♦ 230 

74174 

182-161 

9LS109C 

★ 251 


177-42 

9LS195AM 

♦ 302 

9LS295AM 

♦ 

321 


188- 5 

74175 

182- 33 


180- 78 

9LS156M 

♦ 260 


196- 48 



196-166 

9LS55 

♦ 230 

74180 

199-141 

9LS109M 

★ 251 


177- 43 

9LS196 

♦ 305 

9LS298 

♦ 

323 

9LS55C 

♦ 230 

74181 

169- 23 


180- 79 

9LS157 

♦ 262 

9LS196C 

♦ 305 

9LS298C 

♦ 

323 


188-150 

74182 

169- 96 

9LS11 

* 215 

9LS157C 

★ 262 


174- 8 



182-123 

9LS55M 

♦ 230 

74190 

174-178 

9LS11C 

* 215 


192 -110 

9LS196M 

♦ 305 

9LS298M 

♦ 

323 


188-151 

74191 

172-188 


183- 90 

9LS157M 

♦ 262 


174- 9 



182-124 

9LS73 

♦ 232 

74192 

175- 34 

9LS11M 

* 216 


192-111 

9LS197 

* 305 

9LS30 

♦ 

210 

9LS73C 

♦ 232 

74193 

173- 48 


183- 92 

9LS158 

* 262 

9LS197C 

♦ 305 

9LS30C 

♦ 

210 


181 - 23 

74194 

196-120 

9LS112 

* 232 

9LS158C 

♦ 262 


172- 27 

* 


184-106 

9LS73M 

♦ 232 


629-106 

9LS112C 

232 


192-184 

9LS197M 

♦ 305 

9LS30M 

♦ 

210 


181- 24 

74195 

196- 27 


180-142 

9LS158M 

♦ 262 


172- 28 



184 -107 

9L874 

♦ 235 


630- 23 

9LS112M 

* 232 


192-185 

9LS20 

★ 210 

9L$32 

♦ 

225 

9LS74C 

♦ 235 

74198 

197- 88 


180-143 

9LS160 

* 264 

9LS20C 

♦ 210 

9LS32C 

♦ 

225 


181 -159 


631 - 24 

9LS113 

* 232 

9LS160C 

★ 264 


184-182 



190- 13^ 

9LS74M 

♦ 235 

74199 

197- 74 

9LS113C 

* 232 


174- 61 

9LS20M 

♦ 210 

9LS32M 

♦ 

225 


181-160 


631 - 25 


180- 96 

9LS160M 

* 264 


184-183 



190- 14 

9LS76 

♦ 232 

7420 

184-167 

9LS113M 

★ 232 


174- 62 

9L$21 

★ 215 

9LS33 

♦ 

226 

9LS76C 

♦ 232 

7421 

183- 37 


180- 97 

9LS161 

♦ 264 

9LS21C 

183- 47 

9LS33C 

♦ 

226 


181- 86 

7422 

185- 99 

9LS114 

♦ 237 

9LS161C 

♦ 264 

9LS21M 

♦ 215 



190-160 

9LS76M 

♦ 232 

74255 

J77-121 

9LS114C 

* 237 


172-137 


183- 49 

9LS33M 

♦ 226 


181 - 87 

74283 

168-46 


180-122 

9LS161M 

♦ 264 

9LS22 

♦ 212 



190-161 

9LS78 

♦ 237 

7442 

176- 64 

9LS114M 

* 237 


172-138 

9LS22C 

♦ 212 

9LS36S 

* 

325 

9LS78C 

♦ 237 

7443 

176- 6 


180-123 

9LS162 

♦ 264 


185-109 

9LS365C 

♦ 

325 


180- 39 

7444 

176- 27 

9LS12 

* 212 

9LS162C 

♦ 264 

9L$22M 

♦ 212 



170- 96 

9LS78M 

♦ 237 

7445 

176-148 

9LS12C 

★ 212 


174-111 


185-110 

9LS365M 

♦ 

325 


180- 40 

7474 

181-144 


186- 40 

9LS162M 

♦ 264 

9LS251 

♦ 309 



170- 97 

9LS83A 

♦ i39 

7481 

191 -164 

9LS12M 

* 212 


174-112 

9LS251C ' 

♦ 309 

9LS366 

♦ 

325 

9LS83AC 

♦ 239 


616- 48 


186- 41 

9LS163 

♦ 264 


194-171 

9LS366C 

♦ 

325 


168- 72 

7483 

168- 44 

9LS13 

* 218 

9LS163C 

♦ 264 

9LS251M 

♦ 309 



171-94 

9LS83AM 

♦ 239 

7486 

189- 71 

9LS13C 

* 218 


172- 78 


194-172 

9LS366M 

^ ♦ 

325 


168- 73 

9LS00 

* 210 


200- 69 

9LS163M 

♦ 264 

9LS253 

♦ 312 



171 - 95 

9LS85 

♦ 241 

9LS00C 

* 210 

9LS13M 

* 218 


172- 79 

9LS253C « 

♦ 312 

9LS37 

♦ 

223 

9LS85C 

♦ 241 


186- 87 


200-70 

9LS164 

♦ 271 


193-183 

9LS37C 

♦ 

223 


169 -186 

9LS00M 

★ 210 

9LS136 

* 253 

9LS164C 

* 271 

9LS253M 

♦ 312 


♦ 

223 

9LS85M 

♦ 241 


186- 88 

9LS136C 

★ 253 


197-188 


193-184 



186-151 


169-187 

9LS01 

* 212 


189-136 

9LS164M 

♦ 271 

9LS255 

♦ 313 



186 -152 

9LS86 

♦ 242 . 

9L$01C 

★ 212 

9LS138M 

★ 253 


197-189 

9LS255C 

♦ 313 

9LS37M 

♦ 

223 

9LS86C 

♦ 242 


187- 32 


189-137 

9LS174 

* 275 


177-122 

9LS38 

• ♦ 

226 


18^- 87 

9LS01M 

♦ 212 

9LS138 

* 254 

9LS174C 

* 275 

9LS255M 

♦ 313 

9LS38C 

♦ 

226 

9LS86M 

♦ 242 


187- 33 

9LS138C 

* 254 


182 -178 


177-123 



187-106 


189-88 

9LS02 

* 214 


177-98 

9LS174M 

♦ 275 

9LS257 

♦ 315 

9LS38M 

♦ 

226 

9LS90 

♦ 243 

9LS02C 

190-123 

9LS138M 

* 254 


182 -179 

9LS2S7C 

♦ 315 



187-107 

9LS90C , 

♦ 243 

9L$02M 

* 214 


177r 99 

9LS17S 

* 275 


193- 47 

9LS^86 

X * 

242 


173-145 


190-124 

9L$139 

* 254 

9LS175C 

* 275 

9LS257M 

♦ 315 

9LS386C 

♦ 

242 

9L$90M 

♦ 243 

9LS03 

★ 212 

9LS139C 

* 254 


182- 51 


193 - 48 



189-91 


173-146 

9LS03C 

★ 212 


177- 59 

9LS175M 

♦ 275 

9LS258 

♦ 315 

9LS386M 

♦ 

242 

9LS92 

♦ 243 


187- 37 

9LS139M 

★ 254 


182- 50 

9LS258C 

♦ 315 



189- 92 

9LS92C 

♦ 243 

9LS03M 

★ 212 


177- 60 

9LS181 

♦ 277 


193- 25 

9LS395 

♦ 

327 


175-119 


187- 38 

9LS14 

♦ 218 

9LS181C 

♦ 277 

9LS258M 

♦ 315 

9LS395C 

♦ 

327 

9LS92M 

♦ 243 

9LS04 

* 210 

9LS14C 

♦ 218 


169- 40 


193- 26 



196-179 


-175-120 

9LS04C 

★ 210 


200-129 

9LS181M 

♦ 277 

9LS26 

♦ 222 

9LS395M 

♦ 

327 

9LS93 

♦ 243 


170-158 

9LS14M 

♦ 218 


169 - 41 

9LS26C 

♦ 222 



196-180 

9LS93C 

♦ 243 

9LS04M 

★ 210 


200-130 

9LS190 

♦ 283 


,187-128 

9LS40 

♦ 

223 


171 -150 


170-159 

9LS15 

♦ 217 

9LS190C 

♦ 283 

9LS26M 

♦ 222 

9LS40C 

♦ 

223 

9LS93M 

♦ 243 


Arranged alphanumerically fronn left to right 
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1C MASTER 


Device 


Page-Line 

Device 


Page-Line 

Device 


Page-Line 

Device 


Page-Line 

Device 


Page-Line 

Device 


Page-Line 

Raytheon Semicon- 

CA3007 


512- 42 

CA3040 

11 

103- 2 


' 

531 - 37 

CA3118 , 


514- 70 

CDP1802 


868- 9 




f 

106- 11 

CA3041 


523- 68 



531 -115 

CA3118A 


514- 71: 


I 

129- 21 



CA3008 


545- 39 



526-118 



542- 8 

CA3120 


526- 79 


f 

129- 22 



171 

151 



102- 4 


I 

107- 12 


1 

101 - 21 


If 

107- 16 

CDP1802C 


868- 10 

9PS02C 

★ 214 


CA3008A 1 


539- 32 


11 

107- 12 


I 

101 - 21 

CA3121 


525-123 

CDP1821S 


868- 36 

9PS54C 

* 

230 


CA301A 


548- 5 

CA3042 


523-69 


1 

101 - 21 

CA3123 


521 - 29 

CDP1821SC 


868- 37 

9341 1AC 


618- 

32 

CA3010 


545- 40 



526-119 


1 

101 - 21 

CA3125 


525-124 

CDP1822C 


868- 33 

9341 1C 


618- 

52 


t 

102- 4 


H 

107- 12 


If 

101 - 21 

CA3126 ' 


525-125 

CDP1822SC 


868- 34 

93411M 


618- 

71 

CA3010A 


539- 33 


1 

107- 12 


If 

101 - 21 

CA3126Q 

f 

107- 15 

CDP1824 


868- 30 

93415AC 


622- 

99 

CA301 1 


51 3 y 45 

CA3043 


523- 70 


If 

114- 2 

CA3127 


514-172 

CDP1824C 


868- 31 

934 15C 


622- 

118 


. t 

106- 1 



526-120 


1 

114- 2 



523-104 

CDP1831 


868- 39 

9341 5M 


623- 

6 

CA3012 


513- 46 

CA3044 


525- 10 


f 

114- 2 



524-115 

CDP1831C 


868- 40 

93421 AC 


618- 

22 



523- 29 


f 

107- 11 


If 

114- 2 

CA3128 


525-125 

CDP1832 


157-136 

9342 1C 


618- 

37 


H 

106- 1 

CA3045 


514-142 


If 

114- 2. 

CA3130 


532- 4 



625- 62 

9342iM 


618- 

67 


1 

106 -, 1 

CA3046 


514-144 


If 

114- 2 



550- 41 



868- 41 

93425AC 


622- 

100 


f 

106- 2 

CA3047, 


544- 28 

CA3080A 


512-125 

CA3130A 


532- 5 

CDP1832C 


157-137 

93425C 


622- 

119 


1 

106- 2 

CA3047A 


529-126 



522- 9 



54J- 16 



625- 63 

93425M 


623- 

7 

CA3013 

1 

106- 1 



544- 8 



524- 33 

CA3130B 


532- 6 



868- 42 

96S21C 

★ 

215 


CA3014 


523- 67 

CA3048 


512- 3 



531 - 38 



536- 29 

CDP185A 


868- 27 






1 

106- 1 



522- 37 



531 -116 

CA313-1 


521 -152 

CDP1852 


868- 18 

I ar A .Qniia 


CA3015 


532-147 



571 - 3 



542- 9 

CA3132 


521 -153 


f 

129- 21 


' 





545- 48 


f 

101 - 20 


1 

101 - 21 

CA3134 


526-123 

CDP1852C 


868- 19 

uivision 





1 

102- 1 


11 

101 - 20 


If 

101 - 21 

CA3137 


525-130 

CDP1854 


399- 54 

CA101 


545- 

13 


i 

102- 1 


f 

101 - 20 


1 

101 - 21 

CA3138 


514-102 

CDP1854C 


399- 53 

CA101A 


529- 

14 

CA3015A 


532-14,8 

CA3049 


515- 8 


If 

101- 21 

CA3138A 


514-103 



868- 28 



539- 

11 



539- 40 



524-114 


If 

101 - 21 

CA3139 


525- 12 

CDP1856 


868- 21 

CA107 


538- 

38 

CA3016 


532-149 

CA3050 


515- 12. 


If 

101 - 21 

CA3140 


532- 12 

CDP1856C 


868- 22 

CA108 


537- 

42 



545- 49 

CA3051 


515- 13 

CA3081 


515- 20 



550- 42 

CDP1857 


868- 24 

CA108A 


534- 

24 


t 

102- 1 

CA3052 


512- 4 

CA3082 


515- 26 

CA3140A 


542- 12 

CDP1857C 


868- 25 

CA111 


516 

43 


t 

102- 1 



522- 38 

CA3083 


514-163 

CA3140B 


■532 - 15 

CDS4016 


364- 30 

CA124 


532 

74 

CA3016A 


532-150 

CA3054 


514-183 

CA3084 


515- 17 



536- 31 

CDS4016E 


364- 3l 



557 

8 



539- 41 

CA3058 


573-169 

CA3085 


569-14 

CA3142 


526- 80 

CDS4017 


1 50 -1 90> 

CA1310 


523 

133 

CA3018 


514- 68 


If 

116- 15 


1 

115- 19 

CA3143 


525-131 

CDS4017E 


150-191 

CA1352 


527 

20 


n 

103- 16' 

CA3059 


573-170 

CA3085A 


569- 42 

CA3144 


525-T32 

CDS4020 


149-183 

CA139 


520 

15 

CA3018A 


514- 69 


If 

113- 19 

CA3085B 


570- 19 

CA3146 


514-145 

CDS4020E 


149-184 

CA139A 


519 

41 

CA3019 

K 

103- 17 


If 

114- 1 

CA3086 


514-143 

CA3146A 


514-146 

CDS4040 


149-161 

CA1391 


526 

20 

CA3020 


513- 47 


If 

114- 2 

CA3088 


521 : 28 

CA3147 


526- 22^ 

CDS404'0E 


149 -162 

CA1 394 


526 

21 



521 -112 


If 

116- 15 


1 

105- 23 

CA3170 


525-133 

CDS4060 


150- 7 

CA1398 


525 

117 


I 

102- 11 

CA3060^ 


512-117 

CA3089 


523- 73 

CA3183 


514-164 

CDS4060E 


150- 8 

CA1458 


529 

55 


t 

102- 11 



512-118 


If 

106- 3 

CA3183A 


514-165 

CDS4518 


150-168 



555 

9 

CA3020A 


513- 48 



531 -135 

CA3090A 


52'3-134 

CA324 


532- 76 

CDS4518E 


150-169 

CA1541 


397 

73 


. H 

102- 11 



531-136 

CA3090AQ 

1 

106- 4 



558- 12 

CDS4520 


150- 56 

CA1558 


,554 

27 

CA3021 


513- 49 



556- 8 

CA3091 


572- 88 

CA339 


520- 32 

CDS4520E 


150- 57 

CA201 


548 

21 


H 

103 - 4 



556-13 

CA3093 


515- 82 

CA339A 


519- 52 

CD2500 


380-136 

CA201A 


539 

12 

CA3022 


513- 50 



556- 16 

CA3094 


167- 62 

CA3401 


532- 45 


1 

92- 15 

CA207 


538 

39 


1 

103- 4 

CA3060A 


512-119 



512-130 



558- 57 

CD2501 


380-137 

CA208 


537 

43 

CA3023 


513- 51 



531 -137 



521 -113 

CA3600 


515- 74 


1 

92- 15 

CA208A 


534 

25 


1 

103- 4 

CA3060B 


512-120 



529-106 

CA3600E 


160- 22 

CD2502 


380-138 

CA211 


516 

44 

CA3026 


514-182 



531 -138 



531 -117 

CA3724 


514-104 


If 

92- 15 

CA2111 


526 

117 

CA3028 


512- 48 

CA3062 


572- 49 



532- 8 

CA3725 


514-105 

CD2503 


380-139 

CA2111A 


523 

66 



523- 30 


I 

116- 14 



545- 29 

CA555 


561 - 54 


If 

92- 15 

CA224 


532 

75 


f 

106- 2 

CA3064 


525- 11 


1 

114- 3 

CA555C 


.561 - 55 

CD4000 SERIES f 

88- 21 



558 

11 


1 

106- 2 

CA3065 


523- 71 


f 

,114- 3 

CA6078A 


541- 18 


f 

89- 7 

, CA239 


520 

31 

CA3028A 


512- 49 



526-121 


f 

114- 3 

CA6741 


545- 3 


f 

89- 8 

CA239A 


519 

51 


t 

103- 3 

CA3066 


525-118 


If 

114- 3 

CA723 


569- 63 


If 

89- 15 

CA270 


527 

19 

CA3028B 


512- 50 

CA3067 


525-119 


1 

114- 3 

CA7?3C 


569- 64 


If 

89-16 

CA3000 


512 

41 


If 

103- 3 


1 

107- 14 


1 

114- 3 

CA741 


529- 36 


f 

89- 19 


11 

98 

1 

CA3029 


545- 41 

CA3068 


524-123 


f 

114- 3 



544- 49 


1 

95- 15 

CA3001 


51‘3 

40 

CA3029A 


539- 34 



527- 22 

CA3094A 


167- 63 

CA741CC 


546- 46 


1 

113- 8 


1 

103 

13 

CA3030 


532-151 


f 

107- 13 



512-131 

CA747 


554- 26 

CD4000A 

1 

89- 5 

CA3002 


513 

41 



545- 50 


1 

107- 13 



531 -118 

CA747C 


555- 8 

CD4000A SERIES1I 

88- 22 



523 

26 

CA3030A 


532-152 

CA307 


547- 46 



532- 13 

CA748 


545- 22 


1 

88- 24 


I 

103 

1 



539- 42 

CA3070 


525-120 



545- 30 

CA748C 


546- 31 

CD4000B 


155-161 


1! 

103 

1 

CA3033 


530- 14 

CA3071 


525-121 

CA3094B 


167- 64^ 

CA758 


523-135 

CD4000BE 


155 -162 

CA3004 


513 

42 



544- 27 

CA3072 


525-122 



512-132 

CA810 


521 -151 

CD4000UB 


155-163 . 


t 

103 

5 


. H 

102- 2 

CA3075 


523- 72 



531 -119 

CA920 


526- 23 

CD4000UBE 


155-164 

CA3005, 


513 

43 


1 

102- 2 



526-122 



532- 16 

CDP1800 

1 

125- 14 

CD4001 

I 

87- 15 



523 

27 

CA3033A 


529-125 

CA3076 


523- 31 



545- 31 



126- 20 

CD4001A 

11 

89- 5 



524 

112 



544- 7 

CA3078 


521 - 7 

CA3095 


515- 69 


f 

129- 10 

CD4001B 


156- 59 


11 

103 

5 


11 

102- 2 



531-113 


1 

103- 18 


f 

129- 12 

CD4001BE 


156- 60 


11 

103 

5 


f 

102- 2 



542- 3 

CA3096 


514-158 


1 

129- 14 

CD4001UB, 


156- 61 


11 

103 

5 

CA3035 


512-174 

CA3078A 


531 -114 

CA3096A 


514-159 


' 1 

129- 15 

CD4001UBE 


156- 62 


11 

106 

1 



513- 93 



541- 17 

CA3097 


515- 79 


If 

129-16 

CD4002B 


155-186 


1! 

106 

1 



526- 54 

CA3079 


573-171 

CA3098 


203-173 


1 

129- 17 

CD4002BE 


155-187 


1 

106 

1 

CA3036 


514- 79 


1 

114- 2 



571 -105 


f 

129- 18 

CD4002UB 


155-188 

CA3006 


513 

44 

CA3037 


545- 42 


If 

116- 15 

CA3099 


203-174 


If 

129- 19 

CD4002UBE 


1 55 -1 89 



523 

28 

CA3037A 


539- 35 

CA308 


547- 31 



571 -106 


If 

129- 20 

CD4006 

1 

89'- 2 



524 

113 

CA3038 


532-153 

CA308A 


534- 41 

CA3100 


532-141 

CDP1801CR 


868- 15 

CD4006A 


631- 9 


I 

103 

5 



545- 51 

CA3080 


512-120 



545- 43 

CDP1801CU 


868- 12 

CD4006AE 


631 - 8 


1 

103 

5 

CA3038A 


532-154 



522 - 8 

CA3102 


515- 9 

CDP1801R 


868- 16 

CD4006B 


159-108 


1 

103 

5 



539- 43 



524- 32 

CA311 


517- 47 

CDP1801U 


868- 13 

CD4006BE 


159-109 


f Indicates page number in Application Note Directory 
★ Indicates additional data is provided on the page noted 
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PRODUCT INDEX 


1 Device 


Page-Line 

Device 


Page-Line 

Device 


Page-Line 

Device 


Page-Line 

Device 


Page-Line 

Device 

Page- Line 

RCA Solid Stato 

00401 92B 


151 - 31 

004046 

1 

113- 9 

CD4086B 


154-181 

MW41 12V2 


619- 88 

12806 

867- 20 


00401 92 BE 


151 - 32 

004046B 


160- 12 

CD4086BE 


154-182 

MW7001 

1 

122- 19 

15380 

867- 47 


00401 93B 


150- 85 



559- 55 

CD4089 

I 

87- 16 

MW70O11 


621 - 56 

1604-8 

867- 66 

CD40061 


157- 70 

00401 93BE 


150-86 

004046BE 


160- 13 

CD4089B 


160- 37 

TA6249 


372- 24^ 

4096 

614-101 



617- 87 

00401 94B 


158-165 



559- 56 

CD4089BE 


,160- 38 



561 - 34 

4096-4 

615- 63 

CD40061A 


617- 84 

004020 ^ 

H 

89- 2 

004047 

H 

89- 9 

CD4093B 


160-142 




4096-5 

■ 615- 89 

CD4007 

k 

89 - 6 

004020B 


149-181 

00404 7 B 


158- 17 


1 

89- .17 

Ratibon 



6799 

867- 12 

CD4007A 

H 

109- 16 

004020BE 


149-182 

00404 7BE 


158- 18 

CD4093BE 


160-143 




76XX 

867- 9 

CD4007UB 


149- 90 

0040208B, 


157- 23 

004048B 


156-82 

CD4094B 


159- 92 

ARAM64 


573-108 

77XX 

867- 10 

CD4007UBE , 


149- 91 

0040208BE 


157- 24 

004048BE 


156- 83 

CDf094BE 


159- 93 

RA 100X1 00 


572 - 20 



CD4008 

11 

87- 15 

004021 

1 

89- 2 

004049UB 


149- 13 

CD4095B 


153-115 

RA32X32 


572 - 18 

Sankon Plantrin 

CD4008B 


148- 18 

00402 IB 


159- 51 

004049UBE 


149- 14 

CD4095BE , 


153-116 

RA50X50 


572- 19 



CD4008BE 


148- 19 



631 -110 

004050B 


148-137 

GD4096B 


153-117 

RL SERIES 

I 

113- 12 

SI3120E 

56ft- 10 

CD4009 

n 

88- 23 

' ' 


631 -120 

004050BE 


148-138 

CD4096BE 


153-118 

RL1024 


572- 13 

SI3150E 

564- 61 , 

CD4009UB 


148-178 

004021 BE 


159- 52 

004051 B 


371 - 25 

CD4097B 


371 - 76 

RL128 


572 - 9 

S13240E 1 

565- 44 

CD4009UBE 


148-179 



631 -til 

004051 BE 


371 - 26 

Cp4097BE , 


371 - 77 

RL16 


,572- 7 

SI3554 

562-89 

CD4010 


88- 23 

004022 

f 

89 1 2 

004052B 


370- 87 

CD4098B 


158- 41 

RL1728 ) 


572 - 14 



CD4010B 


148-111 

00402 2 B 


151 -168 

004052BE 


370- 88 

CD4098EiE 


158- 42 

RL1872 


572 - 15 

Rr^ionfifin Mmrn 

CD4010BE 


148-112 

00402 2BE 


151 -169 

004053A 


366-96 

CD4099B 


156-104 

RL256 


572 - 10 



CD40100B 


159-119 

00402 3 B 


154- 75 

004053AE 


366;- 97 

CD4099BE 


156-105 

RL512 


572- 11 



CD40100BE 


159-120 

004023BE 


154- 76 

004054B 


152-163 

CD4502B 


149- 70 

RL64 


572 - 8 

^MS300 

870- 97 

CD40ldlB 


160- 92 

00402 3UB 


154- 77 



381 - 4 

CD4502BE 


149- 71 

RL936 


572- 12 

SMS360^ 

870-102 

CD40101BE 


160- 93 

004023UBE 


154- 78 

004054BE 


152-164 

CD4508B 


156-184 

R064 


572 22 

SMS36i 

870-103 

CD40102A/B 


151^ 40 

004024 

n 

89- 2 



381 - 5 

CD4508BE 


156-185 

SAD 

f 

119- 9 

SMS362 

870-108 

CD40 102 A/BE 


151 - 41 

004024B 


149-134. 

004055B 


152-156 

CD4510B 


151 - 33 

SAD- 1024 

I 

106- 12 

SMS363 

870-109 

CD40103B 


150-96 

004024BE 


149-135 



380- 15 

CD4510BE 


151 - 34 


f 

106-‘13 ■ 

300 

f 1 30 - 1 

CD40103BE 


150- ,97 

00402 5B 


156- 25 



380-168 

CD4511B 


152-139 


1 

119- 11 



CD40104B 


158-169 

004025BE 


156- 26 

004055BE 


152-157 



380 -149 


1 

119- 14 

SGS^ATES Sami- 



630- 96 

004025UB 


156- 27 



380- 16 

CD4511BE 


152-140 

SAD 100 


573- 96 



' 

CD40104BE 


158-170 

004025UBE 


156-,28 



380-169 



380-150 

SAD 1024 


524- 29 

con u ucior 




630- 97 

0040257B 


154-166 

004056B 


152-160 

CD4514B 


152- 73 



573- 98 

HBC4700 

158- 81 

CD40]05B 


157-11 

0040257BE 


154-167 



380- 20 
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68 

LM124 

532- 

80 

NE536 


552- 

27 

N8T97 


170 

110 

N8i30 

194 

74 

TDA2002 

521 -156 

mA733 

513 

60 


557- 

9 

NE540 


521- 

118 



868 

55 

N8231 

194 

153 

TDA201Cf 

521 -167 

#iA733C 

513 

61 

LM139 

520- 

16 

NE542 


522- 

39 

N8T98 


170 

111 

N8232 

194 

75 

TDA2020 

521 -168 

mA740C 

552 

2 

LM139A 

519'- 

43 

NE543 


524- 

125 



868 

56 

N8233 

192 

94 

TDA440 

527- 31 

mA741 

529 

40 

LM193 

518- 

49 



573- 

110 

N82809 


617 

65 

N8234 

193 

74 




544 

51 

LM193A 

518- 

8 

NE544 


524- 

126 

N82S10 


622 

toi 

N8235 

193 

78 

Siemons 


mA741C 

546 

48 

LM201 ^ 

548- 

23 



573- 

111 

N828100 


198 

173 

N8241 

189 

75 



mA747 

554 

31 

LM201A 

539- 

14 

NE546 


521 - 

32 



608 

77 

N8242 

189< 

156 

GXB10147 

617- 69 

mA747C 

555 

12 

LM207 

538- 

41 

NE650 


570- 

16 

N828101 


198 

175 

N8243 

199 

60 


% Indicates page number in Application Note Directory 
* Indicates additional data is provided on the page noted 


1250 


IC MASTER 1977 

















PRODUCT INDEX 


1 0«vico 

Page-Lina 

Davica 

Paga-Lina 

Davica 

Paga-Lina 

Davica 


Paga-Lin^ 

Davica 

Paga-Lina 

Davica 


Paga-Lina 

SiQfiotfCrS (Cofit'd) 

SE554 

561 -140 


632- 20 

TCA740 


521 - 76 


617 

102 

2518 


632- 

44 


SE555 

561 - 57 

88274 

198- 53 

TCA750 


524-171 

10145 

163 

52 

2519 


632- 

48 

N8250 

177 

-138 

SE556 

561 -116 


632- 16 

TCA760 


521 -120 


616 

70 

2521 


633- 

10 

N8251 

■ 176 

- 74 

SE5596 

571 - 81 

88280 

173-184 

TCA770 


523- 82 

10148 

163 

66 

2522 


633- 

31 

N8252 ' 

176 

75 

SE.565 

560- 17 

88281 

172- 13 



523-105 


617 

49 

2524 


628- 

75 

N8260 

, 169 

126 

SE566 

560- 4 

88284 

172-175 

TCA800 


525-150 

10149 

163 

109 

2525 


628- 

102 

N8261 

169 

134 

SE567 

559-118 

88285 

174-163 

TCA980 


512-109 


610 

68 

2527 


633- 

51 

N8262 

199 

1A4 


560-111 

88288 

175-137 

TDA1003 


524- 14 

10151 

163 

74 

2528 


633- 

48 

N8263 

193 

84 

SE592 

513- 58 

88290 

173-185 



572- 73 


617 

50 

2529 


633- 

47 

N8264 

193 

90 

SU536 

551 - 24 

88291 

172- 14 

TDA1004 


521 -157 

10158 

163 

136 

2530 


625- 

77 

N826& 

192 

155 

$3101A 

616-102 

88292 

174-126 

TDA1005 


523-139 

10159 

163 

142 

2532 


632- 

83 

N8267 

192 

165 

S54LS02 

190-136 

88293^. 

1 72 -158 

TDA2500 


525-151 

10160 

164 

67 

2532-1 


632- 

87 

N8268 

168 

10 

S54LS28 

190-138 

89300 

196- 29 

TDA2510 


525-152 

10161 

161 

99 

2533 


633- 

77 

N8269 

169 

157 

S54S301 

618-84 

89309 

194- 25 

TDA2520 


525-153 

10162 

161 

91 

2580 


627- 

31 

N8270 

179 

147 

S8T04 

380- 80 

89602 

195-141 

TDA2522 


525-154 

10164 

163 

118 

2600 


627- 

63 


197 

18 

S8T05 

380- 44 

TAA1002 

522- 12 

TDA2540 


527- 29 

10165 

164 

51 

2600-1 - 


627- 

33 


629 

72 

S8T06 

380- 66 

TAA263 

513- 59 

tDA2541 


527- 30 

10170 

164 

,56 

2601 


620- 

21 

N8271 

197 

31 

S8T09 

179- 27 


522- 10 

TDA2560 


525-155 

10171 

161 

113 

2606 


620- 

96 


629 

73 


386- 5 

TAA310A 

522- 11 

TDA2571 


526- 26 

10172 

161 

106 

2606-1 


620- 

63 

N8273 

198 

57 

S8T10 

182- 15 

TAA320 

512-114 

TDA2581 


526-, 27 

10173 

163 

38 

2607 - 


626- 

50 


632 

19 

S^T13 

385-27 

TAA320A 

512-115 

TDA2590 


526- 28 

10174 

163 

129 



626- 

58 

N8274 

198 

52 

S8T14 

388- 33 

TAA370 

521- 9 

TDA2600 


526-172 

10175 

' 163 

19 

2608 


626- 

66 


632 

15 

S8T18 

198-110 

TAA550 

524-169 

T0A2610 


526-130 

10176 

161 

148 

2609 


606- 

74 

N8275 

191 

100 

S8T20 

195-103 


565- 64 

TDA2620 


525- 42 

10178 

161 

57 

2611 


620- 

22 

N8276 

' 198 

20 

S8T363 

200- 44 


565- 68 



526-158 

10179 

161 

39 

2612 

i 

620- 

23 


631 

91 

S8T80 

178-141 


565- 71 

TDA2630 


525- 43 

10180 

161 

12 

2614 


623- 

19 

N8277 

198 

86 , 

S82S09 

617- 67 


567- 77 



526-159 

10181 

161 

25 

2616 


627- 

45 


632 

8 

S82S10 

622-109 


567- 81 

TDA2631 


525- 44 

10186 

161 

154 

2617 


627- 

46 

N8280 

173 

178 

S82S100 

198-174 


, 567- 84 



526-160 

10188 

161 

46 



627- 

87 

N8281 

‘172 

7 

S82S101 

198-176 

TAA630 

525-135 

TDA2640 


573 - 44 

10189 

161 

48 

2650 


868- 

46 

N8284 

172 

174 


608- 78 

TAA960 

512- 20 

UDH5711 


395-118 

10190 

163 

178 


1 

126- 

21 

N8285 

174 

162 

S82S102 

608-79 

TAA970 

512-108 

UDN5712 


396- 25 

10191 

163 

164 


1 

126- 

22 

N8288 

175 

136 

S82S1 1 

622-110 

TBA12G) 

523- 7J 

UDN5713 


396-105 

10192 

161 

125 


1 

126- 

23 

N8290 

173 

179 

S82S114 

611-47 


526-128 

UDN5714 


396-156 

10210 

162 

37 


1 

1.27- 

1 

N8291 

172 

8 

S82S115 

612- 72 

TBA1440 

527 - 26 

ULN2111 


523- 83 

10211 

162 

51 


H 

127- 

2 

N8292 

174 

125 

S82S123 

610- 41 

TBA221D 

546-49 



526-131 

10212 

162 

77 


1 

127- 

3 

N8293 

172 

157 

S82S126 

61U 12 

TBA327 

525-136 


11 

.111 - 5 

10216 

164 

29 


I 

127- 

4 

N9300 

196 

28 

S82S129 

611- 13 

TBA395 

525-137 


f 

11,1- 5 

10231 

161 

141 


1 

127- 

5 

N9301 

176 

76 

S82S130 

611-101 

TBA396 

525-138 

ULN2208 


523- 33 

1103 

614 

41 


1 

127- 

6 

N9309 

194 

24 

8828131 

611 -102 

TBA440 

527- 25 

ULN2209 


523- 34 

1 700AL 

611 

64 


1 

127- 

7 

N9312 

194 

78 

8828136 

613- 19 

tBA500 

525-139 

10100 


162- 68 

1702A 

611 

63 


H 

127- 

8 

N9334 

191 

8 

8828137 

613- 20 

TBA510 

525-140 

10101 


162-106 

1 702A-2 

611 

55 


1 

127- 

9 

N93415A 

622 

103 

882816 

618- 83 

.TBA520 

525-141 

10102 


162-121 

1 702A-6 

611 

73 


11 

130- 

2 

N93425A 

622 

104 

882817 

618- 82 

TBA530 

525-142 

10103 


162-112 

21F02 

622 

10 


n 

1.30- 

5 

N9601 

195 

70 

8828184 

613- 43 

TBA540 

525-143' 

10104 


162- 6 

21F02-2 

' 621 

104 

2651 


868- 

62 

N9602 

195 

140 

8828185 

613- 44 

TBA550 

525 -144 

10105 


162- 96 

21F02-4 

622 

32 

2652 


868- 

65 

OM2001 

521 

8 

8828214 

625- 6 


526- 82 

10106 


162- 61 

21L02 

/ 622 

72 

2655 


868- 

68 

PA239 

522 

43 

8828215 

626- 6 

TBA560 

525-145 

10107 


162- 22 

21L02-1 

622 

42 

2656 


868- 

74 


1111 

5 

8828226 

624- 74 

TBA570 

521 - 58 

10108 


16U168 

21L02-2 

622 

59 

2657 


868- 

71 

SAA1027 

524 

16 

8828229 

624-75 

TBA673 

571 - 87 

10109 


162- 86 

21L02-3 

622 

18 

2660-1 


615- 

65 


572 

65 

882823 

610- 40 

TBA700 

521 - 59 

10110 


162-36 

2101 

620 

110 

2660-2 


615- 

90 

SAA1028 

522 

169 

8828230 

625- 44 

TBA720A 

526-24 

10111 


162- 50 

2101-1 

620 

61 

2660-3 


615- 

13 

SAJI 10 

524 

57 

88200 

, 198- 68 

TBA750 

523- 80 

10112 


162- 76 

2101-2 

620 

85 

2675 


614 -■ 

102 

SAj250 - 

522 

170 

88201 

'l98- 74 


526-129 

10113 


162- 13 

2102 

622 

73 



615- 

93 

SAK140 

571 

142 

88202 

198- 41 

TBA890 

526-83 

10114 


164- 27 

2102-1 

622 

43 

2680 


614-' 

103 

SA534 

558 

16 

88203 ' 

198- 48 

TBA900 

526- 84 

10115 


164- 38 

2102-2 

622 

60 

2680-1 

/ 

615- 

32 

SD5000 

369 

62 

88230 

194- 76 

TBA915 

521 - 73 

10116 


164- 28 

2102A 

622 

7 • 

2680-2 


615- 

91 

$05001 

369 

61 

88231 

, 194-154 

TBA920 

526- 25 

10117 


1 62 -164 

21 1 1 

620 

111 

3207A ’ 


394-' 

110, 

SD5100 

369 

98 

88232 

194- 77 

TBA990 

525-146 

10118 


162-142 

2111-1 

620 

62 

3207A-1 


394- 

111 

SD5101 

369 

96 

88233 

192- 95 

TCA1 60 

521 -120 

10119 


162-132 

2111-2 

620 

86 

521 

n 

111 - 

5 

SD5200 

.372 

43 

88234 

193- 75 

TCA210 

521 - 71 

.10121 


162-153 

2112 

620 

112 

522 

n 

111 - 

5 

SD5300 

/ 372 

25 

88235 

193- 79 

TCA^20 

,556- 19 

10123 . 


161 -122 

2112-2 

620 

87 

526 

If 

111 - 

5 


561 

36 

88241 

189- 77 

TCA240 

571- 82 

10124 


164- 7 

2115 

621 

78 

527 

11 

111 - 

5 

SD6000 

524 

117 

88242 

189-157 

TCA270 

527- 27 

10125 


; 163-174 

2115L 

621 

79 

529 

f 

111 - 

5 

SE500a 

376 

80 

88243 

199- 61 

TGA280 

573-172 

10129 


164- 42 

2125 

6211 

80 

54H00 


186-' 

106 

SE5009 

376 

72 

88250 

177-139 

TCA290 

523-138 

10130 


162-1 73 

2125L 

621 

81 

54H01 


187- 

62 

-SE501 

513 

56 

88251 

176- 78 

TCA410A 

528- 6 

10131 


161 - 14 b 

2316 . 

623 

64, 

54H04 


170-' 

179 

SE510 

515 

4 

88252 

176- 79 

TCA410B/D 

528- 21 

1013i 


163- 26 

2^02 

628 

59 

54H05 


171 - 

59 

SE511 

515 

5 

88260 

169-127 

TCA420 

523- 81 

10133 


162-182 

2503 

628 

95 

54H08 


184- 

13 

SE515 

512 

44 

88261 

169-135 

TCA490 

522- 44 

10134 


163- 33 

2504 

629 

12 

54H10 


186- 

11 

SE526 

517 

29 

$8262 

199-145 


555- 28 

10135 


161 -163 

2505 

628 

70 

54H101 


179-' 

176 

SE527 

517 

10 

88263 

193-85 

TCA520 

546- 15 

10136 


161 - 67 

2506 

628 

32' 

54H102 


1 79 -' 

157 

SE529 

517 

11 

88264 

193- 91 

TCA530 

524-170 

10137 


161 - 82 

2507 

628 

33 

54Hia3 


179-' 

186, 

SE631 

, 547 

16 

88266 

192-156 

TCA540 

527- 28 

10138 


161 - 72 

2509 

632 

52 

54H106 • 


180-' 

163 

SE532 

532 

31 

88267 

192-166 

TCA580 

560-130 

10139 


.163-103 

2510^ 

632 

103 

541:1108 


180- 

10 


554 

13 

88268 

168-12 


572- 30 



610- ' 3 

2511 

633 

46 

54H11 


183-- 

no 

SE535 

538 

22 

88269 

169 -158 

TCA640 

525-147 

10140 


163- 71 

2512 

628 

101 

54H20 


185- 

13 

SE540 

521 

119 

88270 

179-148 

TCA650 

525-148 



617-48 

2513 

606 

11 

54H21 


183- 

66 

SE550 

569 

48 


197- 17 

TCA660 

525-149 

10141 


163-153 

2516 

606 

26 

54H22 


185-' 

127 

SE550L 

570 

17 

88271 

197- 32 

TCA680 

548- 37 



630- 59 


606 

27 

54H30 


184- 

96 

SE553 

561 

137 

88273 

. 198- 58 

TCA730 

521- 75 

10144 


163- 90 

2517 

628 

34 

54H40 


185- 

83 


Arranged alphanumerically from left to right 
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1C MASTER 


Device 

Pege-Line 

Device 

Page-Line 

Device 


Page-Line 

Device 


Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Simifitics /Cont'dl 

54LS38 

187- 45 

54162 


174- 96 

566 

If 

1 1 1 - 5 

74LS20 

, 184-186 

74S20 

185- 23 




187-113 

54163 


172- 58 

569 

If 

111 - 5 

74LS21 

1 183- 52 

74S200 

618- 41 

54H50 

189- 20 

54LS386 

189- 98 

54164 


197-173 

592 

H 

111 - 5 

74LS22 

185-114 

74S201 

618- 42 

54H51 

188-117 

54LS40 

185- 63 



631 - 75 

74H00 


186-107 

74LS221 

195-114 

74S22 

185-142 

54H52 

187-152 

54LS42 

176- 99 

54165 


197-123 

74H01 


187- 63 

74LS251 

194-178 

74S251 

194-187 

54H53 

^188- 56 

54LS51 

188-140 



631- 41 

74H04 


1 70 -1 80 

74LS253 

193 -189 

74S253 

194- 8 

54H54 

188- 20 

54LS54 

188- 8 

54166 


197-147 

74H08 


184- 14 

74LS257 

193- 53 

74S257 

193- 63 

54H55 

188-166 

54LS55 

188-155 



631 - 51 

74H10 


186- 12 

74LS26 

187-130 

74S260 

190- 57 

54H60 

199- 15 

54LS670 

192- 31 

5417 


178- 32 

74H101 


179-177 

74LS260A 

190- 54 

74S280 

199-160 

54H61 

199- 25 


616- 31 

54170 


191 -185 

74H102 


179-158 

74LS261 

168-123 

74S301 

618- 40 

54H62 

199- 37 

54LS73 

181-33 

54174 


182-163 

74H103 


179-187 

74LS266 

189-166 

74S37 

186-161 

54H71 

179-168 

54LS74 

181 -164 

54175 


182- 35 

74H106 


180-164 

74LS27 

190- 86 

74S38 

187-118 

54H72 

179 -120 

54LS75 

191 -112 

54176 


173-181 

74H108 


180- 11 

74LS28 

190-137 

74S40 

185- 91 

54H73 

181 - 51 

54LS76 

181 - 91 

54177 


172- ip 

74H11 


183-111 

74LS283 

168- 82 

74S51 

188-124 

54H74 

181 -179 

54LS78 

180- 44 

54180 


199 -146 

74H20 


185- 14 

74LS290 

173-151 

74S64 

188- 72 

54H76 

181 -101 


180- 45 

54181 


169- 27 

74H21 


183- 67. 

74LS293 

171 -157 

74S65 

188- 84 

54LS00 

186- 92 

54LS83 

168- 81 

54182 


169- 98 

74H22. 


185-128 

74LS295A 

196-169 

74S74 

181 -187 

54LS01 

187- 43 

54LS85 

170- 4 

54190 


174-180 

74H30 


184- 97 

74LS30 

184^110 

74S85 

170- 7 

54LS03 

187-44 

54LS86 

189- 96 

54191 


172-189 

74H35 


171- 60 

74LS32 

190- 17 

74S86 

189-110 

54LS04 

170-163 

54LS90 

173-150 

54192 


175- 38 

74H40 


185- 84 

74LS33 

190-163 

74S89 

616-103 

54LS05 

171 - 44 

54LS92 

175-124 

54193 


173- 50 

74H50 


189- 21 

74LS37 

186-155 

7400 

186- 73 

54LS08 

184- 4 

54LS93 

171 -155 

54194 


196-122 

74H51 


188,-118 

74LS38 

187- 42 

7401 

187 -\ 4 

54LS09 

184-55 

54LS95B 

196-104 



629-110 

74H52 


187-153 


187-112 

7402 

190-106 

54LS10 

185-187 

54LS96 

197- 62 

54195 


196- 31 

74H53 


188- 57, 

74LS386 

189- 97 

7403 

187- 5 

54LS107 

181 - 34 

64S02 

190-147 



630- 25 

74H54 


188- 21 

74LS40 

185- 62 

7404 

170-144 

54LS109 

180- 82 

54S04 

171 - 3 

54196 


173-183 

74H55 


188-167 

74LS42 

176-98 

7405 

171 - 23 

54LS1 1 

183- 95 

54S05 

171- 74 

54197 


172- 12 

74H60 


199- 16 

74LS51 

188-139 

7406 

178-94 

54LSt12 

180-147 

54S09 

184- 63 

54198 

- 

197-90 

74H61 


199- 26 

74LS54 

188- 7 

7407 

178- 50 

54LS113 . 

180-101 

54$1 1 

183 -119 



631 - 28 

74H62 


199- 38 

74LS55 

188-154 

7408 

183-174 

54LS114 

180-127 

54S15 

183-157 

54199 


197- 76 

74H71 


179-169 

74LS670 

192- 30 

7409 

184- 35 

54LS12 

186- 45 

54S189 

616-104 



631- 29 

74H72 


179-121 


616- 30 

7410 

185-168 

54LS13 

200- 74 

54S194 

630- 55 

542 

H 

111 - 5 

74H73 


181 - 52 

74LS73 

181 - 31 

74100 

191 - 37 

54LS132 

200- 97 

54S200 

618- 85 

5420 


184 -169 

74H74 


181 -180 

74LS74 

181 -163 

74107 

180-197 

54LS136 

189 -141 

54S201 

618 86 

5421 


183- 39 

74H76 


181 -100 

74LS75 

191 -111 

74109 

180- 64 

54 LSI 38 

177-105 

54S257 

193- 62 

54221 


195-109 

74LS00 


186- 91 

74LS76 

181 - 90 

7411 

183- 82 

54LS139 

177-70 

54S260 

190- 58 

54232 


200-106 

74LS01 


187- 40 

74LS78 

180- 43 

74116 

191 - 56 

54LS14 

200-134 

54S37 

186-162 

5426 


178-127 

74LS02 


190-135 

74LS83 

168- 80 

7412 

186- 32 

54LS145 

176-129 

54S38 

187-119 

54279 


191-120 

74LS03 


187- 41 

74LS85 

169-190 

74121 

195- 42 

54LS15 

183-140 

54S85 

170- 8 

54298 


192-145 

74LS04 


170-162 

74LS86 

189- 95 

74122 

195- 89 

54LS151 

194-125 

54S86 

189-111 

5430 


184- 89 

74LS05 


171 - 43 

74LS90 

173-149 

74123 

195-162 

54LS153 

193 -156 

54S89 

617- 8 

5432 


189-191 

74LS08 


184- 3 

74LS92 

175-123 

74125 

170- 40 

54LS157 

192-119 

540 

1 111 - 5 

5437 


186-138 

74LS09 


184- 54 

74LS93 

171 -154 

74126 

170 - 66 

54LS158 

192-191 

5400 

186- 74 

5438 


187- 94 

74LS10 


185-186 

74LS95B 

196-103 

74128 

179- 14 

54LS160 

174- 73 

5401 

186-192 

5439 


187- 95 

74LS107 


181 - 32 

74LS96 

197- 61 


387- 38 

54LS161 

172-144 

5402 

190-107 

5440 


185- 45 

74LS109 


180- 83 

74S00 

186-116 

7413' 

200- 57 

54LSt62 

174-118 

5403 

186-193 

5442 


176- 77 

74LS1 1 


183- 94 

74S02 

190-146 

74132 

200- 85 

54LS163 

172-85 

5404 

170-145 

5443 


176- 8 

74LS1 12 


180-146 

74S03 

187- 76 

7414 

200-115 

54LS164 

198- 4 

5405 

171 - 24 

5444 


176-28 

74LS113 


180-100 

74S04 

170-189 

74145 

176-121 

54LS170 

192- 16 

5406 

178- 95 

5445 


176-150 

74LS114 


180-126 

74S05 

171 - 72 

74147 

199-110 


616- 29 

5407 

178- 51 

5450 


189- 5 

74LS12 


186- 44 

74S08 

184- 17 

74148 

199- 93 

54LS174 

182-185 

5408 

183-175 

5451 


188-101 

74LS13 


200- 73 

74S09 

184- 62 

74150 

195- 17 

54LS175 

182- 57 

5409 

184- 36 

5453 


188- 40 

74LS132 


200- 96 

74S10 

186- 19 

74151 

194-101 

54LS181 

169- 47 

5410 

185-169 

5454 


187-177 

74LS136 


189-140 

74S11 

183-118 

74153 

193-133 

54LS190 

175- 11 

54100 

191 - 38 

5460 


189 -*39 

74LS138 


177-104 

74S112 

180-154 

74154 

177-177 

54LS191 

173- 21 

54107 

180-199 

5472 


179-101 

74LS139 


177- 65 

74S113 

180-108 

74155 

176-186 

54LS192 

1 75 - 59 

54109 

180- 65 

5473 


180-198 

74LS14 


200-133 

74S114 

180- 31 

74156 

177- 29 

54LS193 

173- 78 

5411 

183 - 83 

5474 


181 -146 

74LS145 


176-128 

74S133 

184-145 

74157 

192- 96 

54LS194A 

196-147 

5412 

186- 33 

5475 


191- 99 

74LS15 


183-139 

74S134 

184-135 

74f68 

192-172 

54LS195A 

196- 54 

54121 

195- 43 

5476 


181 - 77 

74LS151 


194-124 

74S135 

189-176 

7416 

178- 75 

54LS196 

174- 13 

54123 

195-163 

5477 


191 - 76 

741^152 


194- 39 

74S138 

177-114 

74160 

174-43 

54LS197 

172- 31 

54125 

170- 41 

5480 


168- 11 

74LS153 


'193-157 

74S139 

177- 80 

74161 

172-114 

54LS20 , 

184-187 

54126 

170- 67 

5483 


168- 48 

74LS157 


192-118 

74S140 

179- 69 

74162 

174- 95 

54LS21 

183- 51 

54128 

387- 40 

5485 


169-175 

74LS158 


192-190 


386- 38 

74163 

172- 57 

54LS22 

185 -113 

5413 

200- 58 

5486 


189- 76 

74LS160 


174- 72 

74S15 

183 -156 

74164 

197-172 

54LS221 

195-115 

54132 

200- 86 

5490 


173-121 

74LS161 


172-143 

74S151 

194 -140 


631-74 

54LS251 

194-177 

5414 

200-116 

5491 


198- 21 

74LS162 


174-117 

74S153 

193-165 

74165 

197-122 

54LS253 

193-190 

54145 

176.-122 



631- 86 

74LS163 


172- 84 

74S157 

192-133 


631- 42 

54LS257 

193- 54 

54147 

- 199-111 

5492 


175-108 

74LS164 


197-192 

74S158 

193- 11 

74166 

197-146 

54LS26 

187-135 

54148 

199- 94 

5494 


197- 4 

74LS1 70 


192- 15 

74S172 

192- 39 


631 - 52 

54LS260A 

190- 55 

54150 

195- 18 



630- 73 



616- 28 

74S174 

183- 5 

7417 

, 178- 31 

54LS261 

168-132 

54151 

194 -102 

5495 


196- 90 

74LS174 


182-184 

74S175 

182- 70 

74170 

191 -184 

54LS266 

189-167 

54152 

194- 40 



629-107 

74LS1 75 


182- 56 

74S178 

196- 65 

74172 

192- 36 

54LS27 

190- 87 

54153 

193-134 

5496 


197- 53 

74LS181 


169- 46 

74S179 

196- 64 

74174 

182-162 

54LS283 

168- 83 

54154 

177-178 



630-124 

74LS190 


175- 10 

74S181 

169- 59 

74175 

. 182- 34 

54LS290 

173-152 

54155 

176-187 

550 

If 

111 - 5 

74LS191 


173- 20 

74S182 

169-110 

74176 

173-180 

54LS293 

171 -156 

54156 

177-30 

55325 


395- 26 

74LS192 


175- 60 

74S189 

616- 87 

74177 

172- 9 

54LS295A 

196-170 

54157 

192- 97 

555 

f 

111 - 5 

74LS193 


173- 77 

74S194 

196-154 

74180 

199-147 

54LS30 

184-111 

54158 

192-173 

560 

f 

111 - 5 

74LS194A 


196-146 


630- 56 

74181 

169- 26 

54LS32 

190- 18 

5416 

178- 76 

561 

f 

111- 5 

74LS195A 


196- 53 

74S195 

196- 70 

74182 

169- 97 

54LS33 

190-164 

54160 

174-44 

562 

1 

111- 5 

74LS196 


174- 12 

74S196. 

174- 16 

74190 

174-179 

54LS37 

186-156 

^161 

172 -115 

565 

1 

111 - 5 

74LS197 


172- 32 

74S197 

172- 35 

74191 

1 72 -1-90 
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PRODUCT INDEX 
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Pege<Line 

Device 

Pege-Line 

Device 

Page-Line 

Device 

PagerLine 

Device 

Page-Line 

Device 


Page-Line 


75451 

395 

88 

SGI 489 

388- 

50 

SG3081 

515 

21 

SG556C 

561 -118 


1 

117- 

21 


75451A 

' 395 

89 

SG1489A 

389- 

12 

SG3082' 

515 

27 

SG710 

516- 23 



117- 

21 

74192 

175- 37 

75452B 

396 

5 

SG1495 

572- 

92 

SG3083 

514 

166 

SG710C 

517- 25 

DGM111A 


364- 

23 

74193 

173- 49 

75453B 

396 

88 

SGI 496 

571 - 

83 

SG309K . 

562 

.81 

SG711 

518- 40 



'364- 

24 

74194 

196-121 

75454B 

396 

139' 

SGI 501 

567- 

106 

SG309T 

562 

34 

SG711C 

519- 16 

DGM1 11B 


364- 

25 


629-109 

78L12C 

563 

94 


570- 

86 

SG310 " ' 

528 

22 

SG723. 

569- 69 



364- 

26 

74195 

196- 30 

78L15C 

564 

33 

SGI 501 A 

568- 

5 

<SG311 

51-7- 

50 

, SG723C 

569- 70 

DGM122A 


368- 

2 


630- 24 

8T100 , 

387 

44 


570- 

84 

SG3118 

547 

22 

SG741 

529-39 

DGM122B 


368- 

4 

74196 

173-182 

8T101 , ■ 

387 

45 

SGI 502 

570- 

91 

SG3118A 

534 

45 


544- 52 

DG116A 


365- 

18 

74197 

172- 11 

8T32 

870' 

100 

SG15J1 

570- 

46 

SG3146 

514 

152 

SG741C 

546- 50 

DG116B 


365- 

19 

74198 

197- 89 

8T33 

870 

101 

SGI 524 

573- 

46 

SG3f83 

514 

167 

SG741S 

545- 5 

DG123A 


365- 

22 


631 - 26 

8T35 

870 

106 

SGI 536 

530- 

102 

SG3183A 

514 

168 

SG741SC 

546- 18 

D6123B 


365- 

26 

74199 

1 197- 75 

8T36 

870 

107 


543- 

14 

SG320-05K 

565 

102 

SG747 

554 - ,32 

DG125A 


365- 

24 


631 - 27 

8T39 

870 

111 

SGI 556 

541 - 

26 

SG320-05T 

565 

89, 

SG747C 

555-14^ 

DG125B 


365- 

28 

7420 

184-168 

8X01 

383 

5 

SGi:558 

554- 

33 

SG320-12K 

566 

101 

SG748 

545- 25 

DG126A 


367- 

95 

7421 

183- 38 

8X02 

872 

4 

SGI 568 

567- 

106 

SG320-.12T 

566 

88 

SG748C 

546 - 34 

DG126B 


367- 

99 

74221 

195-108 


H 125 

7 

SG1568J 

570- 

78 

SG320-15K 

567 

17 

SG75138 . 

^393- 5 

DG129A 


367- 

68 

, 74232 

200-105 


1 130 

6 

SG1568T 

570- 

82 

SG320-15T • 

567 

4 

< SG7520 

397-119 

DG129B 


367 . 

80 

7426 
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8X03 

383 

7 

SGI 595 

572- 

93 

SG320-5.2K 

566 

15 

SG7521 

397-120 

DG133 

H 

116- 

18 

7427 
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28 

SGI 596 

571 - 

84 

SG320-5.2T 
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10 

SG7522 

397-142 

DG133A 


363- 

82 

74279 

191-121 


871 
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SGI 660 

547- 

37 

SG3217 
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SG7523 

397-143 

DG133B 


363- 

97 

7428 

190-108 

8X04 

383 

8 

SGI 760 

547- 

38 

SG323 

562 

92 

SG7524 

397-100 

DG134A 


364- 

10 

7;1298 

192-144 


'608 

27 

SG200 

56.9 - 

31 

SG324 

532 

85 

SG7525 

; 397-101 

DG134B 


364- 

14 

7430 

184- 88 


871 

181 

SG2001 

397- 

41 


558 

18 

SG7528 

398- 11 

DG139A 


368- 

33 

7432 

189 -190 

8X300 

870 

96 


515- 

46 

SG3250 

531 

122 

SG7529 

398- 12 

DG139B 


368- 

39 

7433 

190-153 

82S100 

868 

84 

SG2002 

397- 

52 


, 545 

54 

SG75325 

395 - 29(^ 

DG140A 


367 - 

49 

7437 

186-137 

82S101 

868 

85 


515- 

47 

SG3302 

520 

51 

SG7534 

398- 69 

DG140B 


367- 

58 

7438 

187- 92 

82S140 

.612 

67 

SG2003 

397- 

26 

SG339 

520 

36 

SG7535 

398- 70 

DG141A 


363- 

60 

7439 

187- 93 

82S141 

612 

68 


515- 

48 

SG339A 

520 

3 

SG7538 

398- 92 

DG141B 


363- 

69 

7440 

185- 44 

9324 

169 

176 

SG201. 

548 - 

24 

SG3401 

513 

63 

SG7539 

398- 93 

DG142A 


368- 

44 

7442 

176- 73 




SG201A 

539- 

16 

SG3402 

572 

91 

SG75450 

395 - 94 

Dqi42B 


368- 

48 

7443 . 

176-7 
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SG202 

528- 

33 

SG3501 

568 

3 

SG75451 

395- 95 

DG143A 


365- 

103 

7444 

176-29 




SG204 

570- 

64 

, 

570 

88 

SG7 545.2 

396-, 8 

DG143B 


365- 

109 

7445 

176-149 

SGI 00 

; 569- 

30 

SG205 

570- 

2 

SG3501A 

568 

7 

SG75453 

396- 91 

DG144A 


365- 

74 

7446 

380-124 

SG101 

545- 

16 

SG207 

538- 

43 


570 

83 

SG75454 

396-142 

DG144B 


365- 

87 

7447 

380- 97 

SG101A 

529- 

16 

SG208 

537- 

,49 

SG3502 

570 

90 

SG75460 

395- 96 

DG145A 


368- 

20 

7448 

380- 42 


539- 

15 

SG208A 

* 534 - 

29 

SG3511 

570 

47 

SG75461 

395- 97 

DG145B 


368- 

26 

7450 

189- 4 

SG102 

> 528- 

29 

SG209K 

,562 - 

80 

SG3524 

573 

48 

SG75462 

396- 9 

DG146A 


365- 

55 

7451 

188-100 

SG104 

570- 

63 

SG209T 

562- 

33 

SG3818 . ' 

514 

72 

SG75463 

396- 9,2 

DG146B 


365- 

65 

7453 

188- 39 

SGI 05 

569- 

109 

SG210 - 

528- 

8 

SG3818A 

514 

73 

SG75464 : 

396-143 

DG151A 


363- 

66 

7454 

187-176 

SGI 07 

538- 

42 

SG211 

516- 

50 

SG3821 

514 

153 

•SG777 . 

538- 5 

DG151B 


363- 

72 

7460 

189- 38 

SGI 08 

537- 

48 

SG2118 

537- 

25 

SG3822 

514 

184 

SG777C ' 

543- 49 

DG152A 


363- 

92 

7470 

179-146 

SG108A 

534- 

28 

SG2118A 

534- 

31 

SG3823 

514 

175 

SG7805CK 

, 562 - 83 

DG152B 


364- 

12 

7472 

179-100 

SG109K 

562- 

79 

. SG220-05K 

565- 

101 

SG3851 

397 

42 

SG7805K 

562- 82 

DG153A 


367 - 

56 

7473 

180-196 

SG109T 

562- 

32 

SG220-05T 

565- 

88 


515 

49 

SG7806CK 

563- 8 

DG153B 


367- 

61 

7474 

181 -145 

SG1 10 

528- 

15 

SG220-12K 
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100 

SG3852 

397 

53 

SG7806CT 

562-107, 

DG154A 
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76 
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SG1 11 

516- 

49 
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566- 

87 


515 

50 

SG7806K 

563- 9 

DG154,B 


367- 

98 

7476 
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537- 

24 
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16 

SG3853 
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27 

SG7806T 

562-106 

DG161A 


365- 

62 

7477 

191 - 75 

SG1118A 

534- 

30 

SG220-15X 

567- 

3 


515 

51 

SG7808,CK 

563- 57 

DG161B 


365- 

67 

7480 

1 68 - 9 

SG120-05K 

565- 

100 

SG220-5.2K 

566- 

14 

SG3886 

514 

154 

SG7808CT 

563-37 

DG162A 


365- 

82 

7483 

168- 47 

SG120-05T 

565- 

87 

SG220-5.2T 

566- 

9 

SG4250 

531 

123 

SG7808K . 

563- 57 

■DG162B , 


365- 

104 

7485 

169-174 • 

SG120-12K 

566- 

99 

SG223 

562- 

91 


540 

^1 

SG7808T 

' 563- 36 

DG163A 


368- 

24 

7486 

189- 74 

SG120-12T 

566- 

86 

SG224 

532- 

84 

SG4250C 

531 

124 

SG7812CK 

564- 15 

DG163B 


368- 

29 

7490 

173-120 

SG120-15K 

567- 

15 


558- 

17 


543 

9 

SG7812CT 

563-100 

DG164A 


368- 

38 

7491 

198- 19 

SG120-15T 

567- 

2 

SG2250 ^ 

531 - 

121 

SG4501 

568 

4 

SG7812K 

564- 14 

DG164B 


368- 

47 


631 - 85 

SG120-5.2K 

566- 

13 


540- 

26 


570 

89 

SG7812T 

563-101 

DG170A 


366- 

104 

7492 

175-107 

SG120-5.2T 

566- 

8 

SG239 

520 r 

35 

SG55138 

392 

30 

SG7815CK , 

564- 66 

DG170B 


366 - 

105 

7493 

171 -132 

SG1217 

544- 

38 

SG239A 

520- 

2 

SG5520 

397 

117 

SG7815CT 

564- 38 

DG170C .. 


366- 

106 

7494 

196-195 

SG123 

562- 

90 

SG2401 

513- 

63 

SG5521 

397 

118 

SG7815K 1 

564 -“ 67 

DG171 

f 

116- 

18 


630-72 

SGI 24 

532- 

83 

SG2402 

572- 

90 

SG5522 

,397 

140 

SG7815T 

564 - 39 

DG171A 


363- 

18 

7495 

196- 89 


( 557- 

10 

SG2501 

568- 

2 

SG5523 

397 

141 

SG7818CK 

564-104 

DG171B 


363- 

19 


629-108 

SGI 250 

531 - 

120' 


570- 

'87 

SG5524 

,397 

97 

SG7818CT 1 

564- 87 

DG172A 


365- 

11 

7496 

197- 52 


54o- 

25 

SG2501A 

568- 

6 

SG5525 

397 

98 

SG7818K 

564-105 

DG172B 


365- 

12 


630-123 

SGI 39 

520- 

17 


570- 

85 

SG55325 

395 

28 

SG7818T 

564- 88 

DG172C 


365- 

15 

75S107 

890 - 53 

SG139A 

519- 

42 

SG2502 

570- 

92 

SG5534 

398 

67 

SG7824CK 

565- 50 

DG173A 


368- 

50 

758108 

391- 13 

SG1401 

513- 

62 

SG2524 

573- 

47 

SG5535 

398 

68 

SG7824CT 

565- 27 

DG11 73B 


368- 

51 

75S207 

390- 34 


1 103- 

14 

SG300 

569- 

11 

SG5538 

398 

90 

SG7824K 

565- 49 

DG175A 


366;- 

14 


398-119 

SGI 402 

572- 

89 

SG301A 

548- 

7 

SG5539 

398 

91 

SG7824T 

/ 565- 26 



366- 

15 

75S208 

390- 41 


H 112- 

11 

SG302 

528- 

36 

SG55450 

395 

90 



DG175B 


366- 

16 


398-121 

SGI 436 

530- 

87 

SG304 

570- 

34 

SG55451 

395 

91 

Siliconix 




366- 

17 

7520 

397-115 


549- 

42 


570- 

65 

SG55452 

396 

6 



DG18dA 

1 

363- 

53 

7521 

397-116 

SG1436C 

530- 

83 

SG3045 

514- 

150 

SG55453 . 

396 

89 

DF211 

★ 601 



363- 

61 

7522 

397,-138 


550- 

23 

SG3046 

514- 

151 

SG55454 

39]6'-140 


527-126 

obi BOB 


363- 

55 

7523 

397-139 

SG1456 

549- 

39 

SG305 

569- 

22 

SG55460 

, 395 

92 

OF213 

* 601 



.363- 

62 

7524 

397- 95 

SGI 4560 

550- 

25 

SG305A 

570- 

12. 

SG55461 

395 

93 


527-134 

DG181 

1 

116- 

18 

7525 

397- 96 

SG1458 

529- 

58 

SG3058 

573- 

173 

SG55462 

396 

7 

DF214 

* 601 

DG181A, 


363- 

76 

75324x 

394-146 


555 - 

15 

SG3059 

573- 

174 

SG55463 

396 

90 


527-135 

' 


363- 

85 

75325 

395- 27 

SGI 468 

567- 

105 

SG307 

547- 

48 

SG55464 

396 

141 

DF215 

★ 601 

DG181B 


363- 

95 

75361 A 

394- 90 

SG1468J 

570- 

77 

SG3079 

573- 

175 

SG555 

,561 

58 


* 601 



363- 

104 

75450 ^ 

395- 86 

SG1468T 

570- 

81 

SG308 

547- 

34 

SG555C 

561 

59 


202- 99 

DG182A 


363- 

108 

75450A 

395- 87 

SG1488 

385- 

53 

SG308A 

534- 

44 

SG556 

561 

117 


561-129 



364- 

4 
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D6306C 

367 

32 

G115A 

370- 52 


* 506 

SCL4011UB 


154 

118 

SCL4052BE 


S70 

90 




DG307 

« 509 


G115B 

370- 53 

/ 

382 - 35 

SCL4011UBE 


154 

119 

SCL4053A 


366 

98 

DG1,82B 


364- 19 


I 117 

5 

G116A 

370- 36 


396- 51 

SCL4012B 


154 

37 

SCt4053AE 


366 

99 



364- 22 

"DG307A 

366 

38 

G1168 

370- 37 

S55V22 

* 506 

SCL4012BE 


154 

38 

SCL4060B 


150 

9 

DG183A 


367- 44 

DG307B 

366 

39 

G117A 

370- 41 


★ 506 

SCL4013A 

11 

90 

2 

SCL4060BE 


150 

10 



367- 50 

DG307C 

366 

40 

G117B 

370- 42 


382 - 36 

SCL4013B 


153 

15 

SCL4066B 


364 

66 

DG183B 


367- 45 

OG381 

★ 509 


G118A 

370- 54 


396- 52 

SCL4013BE 


153 

16 

SCL4066BE 


364 

67 



367- 51 

DG381A 

* 509 


G118B 

370- 55 

S75V01 

★ 506 

SCL4014B 


159 

31 

SCL4066S 


364 

46 

DG184A 


367- 64 


363 

33 

G119A 

370- 70 


★ 506 



631 

121 

SCU068B 


154 

6 



367- 71 

DG381B 

* 509 


G119B 

370- 71 


382- 37 

SCL4014BE 


159 

32 

SCL4068BE 


154 

7 

DG184B 


367- 79 
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34 

G122A 

370- 60 


396- 53 

SCL4015B 


159 

8 

SCL4069B 
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DG381C 

★ 509 
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S75V02 
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SCL4069BE 


149 

44 
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367- 87 


363 

35 

G123A 

370- 30 


★ 506 

SCL4015BE 
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9 

SCL4070B 


155 

34 



367- 90 

DG384 

* 509 


G123B 

370- 32 


382- 38 
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114 

SCL4070BE 


155 

35 

DG185B 


367-102 

OG384A 

* 509 
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370- 28 
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SCL4016A 
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90 

SCU071B 


155 
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G124B 

370- 29 

S75V11 

★ 506 

SCL4016AE 


364 

91 

SCL4071BE 


155 

129 

DG186A 


365- 50 

OG384B 

* 509 


G125A 

369- 91 


★ 506 

SCL4016B 


364 
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SCL4072B 
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34 
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382 - 39 
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91 
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OG384C 

* 509 


G127A 

369- 93 


396- 56 
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151 

4 

SCL4073B 


153 

150 



365- 58 
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35 

G128A 

369 - 94 

S75V12 

★ 506 

SCL4017BE 


151 

5 

SCL4073BE 


153 
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DG187A 


365- 70 

DG387 

* 509 


G128B 

369 - 95 
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1 

90 

2 
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104 
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* 509 
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382 - 40 
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10 
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DG187B 


365- 85 
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39 
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370- 16 


396- 57 

SCL4018BE 
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11 

SCL4076B 


153 
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DG387B 

* 509 
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370- 17 
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★ 506 
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52 

DG188A 


365- 95 
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40 

G132A 

370- 18 
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SCL4019BE 
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SCL4077B 
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★ 509 
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* 502 
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SCL4020B 


149 
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SCL4077BE 


155 

74 

DG188B 


366- 3 
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41 


375- 19 
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SCL4020BE 


149 
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147 



366- 6 
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* 509 
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53 
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DG189A 


366- 57 
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* 502 
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SCL4081B 


153 
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366- 59 
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41 
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54 
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366- 60 


366 

42 

LD111A 

* 502 

T100 
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366 

43 
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154 
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145 
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62 
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371 

69 


375- 4 


SCL4024BE 
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92 
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363 - 49 

DG506A 

372 
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93 
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38 

DG200C 
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DG506B 
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8 
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SCL4028B 
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40 
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39 

DG201A 


364- 45 

DG506C 

372 

9 

L144 
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SCL4028BE 


152 

41 

SCL4402A 

1 

89 

20 

DG201B 


364 - 47 

DG507A 
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83 


1 102- 5 

COM5014 

608- 64 

SC14029A 

f 

90 

2 

SCL4402B 
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149 

DG201C 


364- 48 

DG507B 

371 

87 

L144A 

* 604 

COM5016 

202- 9 

SCL4029B 


151 

145 
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8 

DG300 
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509 

DG507C 

371 

88 


* 604 
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SCL4029BE 
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84 


% 

117- 5 

DG508A 
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43 
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32 
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371 

46 
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9 
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DG508C 

371 
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L144B 
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383- 39 
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85 

DG300C 


363- 29 
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* 604 
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383- 48 

SCL4033BE 
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80 

SCL4404A 

I 

90 

2 
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* 

509 

DG509B 
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105 
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370- 56 

SCL4034B 


159 

84 

SCL4404B 


149 

146 


f 

117- 5 

DG509C 

370 
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556- 10 

1022 
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98 

SCL4404BE 
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147 
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365- 33 
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17 
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364 

98 

DG302B 
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1 105- 3 
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SCL4040BE 


149 
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SCL4416AE 
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99 

DG302C 


367- 29 
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51 
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366- 21 

SCL4000B 

155-165 

SCL4041B 


149 

109 

SCL4426B 


151 

70 

OG303 

* 

509 

D1238 

198 

136 

8130028 

366- 22 

SCL4000BE 

155-166 

SCL4041BE 


149 

110 

SCL4426BE 


151 

71 


1 

117- 5 


372 

52 

SI3705 

371 - 66 

SC14001B 

156- 64 

SCL4042B 


156 

122 

SCL4428B 


152 

123 

PG303A 


366- 35 

D125A 

198 

137 

S55V01 

* 506 

SCL4001BE 

156- 68 

SCU042BE 


156 

123 

SCL4428BE 


152 

124 

DG303B 


366- 36 


372 

53 


★ 506 

SCL4002B 

155-191 

SCU043A 


156 

167 

SCL4433B 


151 

81 

DG303C 


366- 37 

D125B 

198 

138 


382- 31 

SCL4002BE 

155-192 

SCL4043AE 


166 

168 

SCL4433BE 


151 

82 

DG304 

* 

509 


372 

54 


396- 47 

SCL4006A 

631- 10 

SCL4044A 


156 

145 

SCL4441B 


148 

104 


1 

117- 5 

D129A 

372 

41 

S55V02 

★ 506 


631-11 

SC14044AE 


156 

146 

SCL4441BE 


148 

105 

DG304A 


363- 30 

D129B 

372 

42 


* 506 

SCL4006B 

159-110 

SCU046A 


160 

14 

SCL4445B 


158 

93 

DG304B 


363- 31 

D130A 

198 

112 


382 - 32 

SCL4006BE 

159-111 


1 

90 

2 

SCL4446BE 


158 

94 

DG304C 


363- 32 


372 

35 


396- 48 

SCL4007B 

149- 93 

SCL4046AE 


160 

15 

SCL4446 


160 

16 

DG305 

★ 509 

D130B 

198 

113 

855V11‘ 

* 506 

SCL4007BE 

149- 94 

SCL40468 


559 

57 



559 

59 


1 

117- 5 


372 

36 


* 506 . 

, SCU008B 

148- 21 

SCL4046BE 


559 

58 

SCL4449B 


149 

45 

DG305A 


365- 36 

0132A 

■ 372 

44 


382 - 33 

SeL4008BE 

148- 22 

SCL4049B 


149 

16 

1 SCL4449BE 


149 

46 

DG305B 


365- 37 

D132B 

372 

45 


396- 49 

SCL4009B 

148-181 

SCL4049BE 


149 

17 

i SCU602B 


149 

72 

DG305C 


365- 38 

D139A 

198 

114 

S55V12 

★ 506 

SCL4009BE 

148-182 

SCU050B 


148 

140 

! SCL4502BF 


149 

73 

OG306 

* 

509 


372 

37 


★ 506 

SCUOIOB 

148-114 

SCL4660BE 


148 

141 

SCU508B 


156 

186 


11 

117- 5 

D139B 

198 

115 


382 - 34 

SCL4010BE 

148 -115 

SCL4051B 


371 

27 

SCL4508BE 


156 

187 

DG306A 


367 - 30 


372 

38 


396- 50 

SC14011B 

154-116 

SC14051BE 


371 

28 

1 SCU510B 


151 

35 

DG306B 


367- 31 

01390 

372 

39 

S55V21 

★ 506 

SCL4011BE 

154-117 

SCL4052B 


370 

89 

SCL4610BE 


151 

36 
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CJSE021 
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158- 88 

UHP-495 


381 - 20 
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380-151 
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158- 83 

UHP-500 
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152-142 
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155-168 
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156- 69 
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148- 43 
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158- 97 

UHP-502 


178-189 
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525-161 

SCL4512B 


157-174 

CM4001AE 

156-70 

CM4038AE 

148- 44 

UDN-3611, 


395-119 
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ULN-2274 


521 -176 

SCL4512BE 


157-175 

CM4002A 

155-193 

CM4039A 

157- 35 

UDN-36-12 
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UHP-503 


178-190 

ULN-2275 


521 -177 

SCL4514B 


152- 75 
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155-194 
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UDN-3613 . 
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CM404^ 
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f 

106- 14 
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149- 95 

CM4042AE 

156-125, 
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396-107 
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179- 10 

ULN-2281 


521 -125 
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150- 59 

CM4007AE 

149-96 
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156-169 
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SCL4522B 
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148- v23 

CM4043AE 

156-170 
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SCL4522BE 


151 - 51 

CM4008AE 

148- 24 

CM4044A 

156-147 

UDN-6144 

11 
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397- 13 

ULN-2300 


571 - 38 

SCL4526B 


150-106 

CM4009A 

148-183 

CM4045A 

158-95 

UDN-6144A 


381- 13 

ULN-2001A 


397- 43 


1 

114- 5 

SCL4526BE 


150-107 

CM4009AE 

148-184 

CM4045AE 

158-96 

UDN-6164 

11 

95- 19 
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ULN-2301 


571 - 36 

SCL4527B 


160- 46 
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148-116 
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158- 19 
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381 - 18 


11 
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ULN-3006 
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SCL4527BE 


160- 47 

CM4010AE 

148-117 
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158- 20 

UDN-6184 

11 

95- 19 


1 

103- 19 



571 -161 

SCL4528 

f 

89- 21 

CM4011 

154-120 

CM4048A 

156- 86 

UDN-6184A 


381 - 28 


11 

104 -. 1 


I 

117- 6 

SCL4528B 


158- 43 


154-121 

CM4048AE 

156- 87 

UDN-7183 

11 

95- 19 


11 

104- 1 


11 

117- 6 

SGL4528BE 


158- 44 

CM4012A 

154- 39 

CM4049A 

149- 18 

UDN-7183A 


381 - 46 

ULN-2002A 


397- 54 


11 

117- 7 

SCL453iB 


160- 99 

CM4012AE 

154- 40 

CM4049AE 

149- 19 

UDN-7184 

I 

95- 19 



515- 53 


I 

117- 7 

SCL4543A 


380- 22 

CM4013A 

153- 17 

CM4050A 

148-142 

UDN-7184A 


381 - 48 


11 
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f 
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SCL4543B 


152-153 
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153- 18 

CM4050AE 

148-143 
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11 
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CM4014A 
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381 - 47 


I 
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11 
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SCL4556B 


152 -113 
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CM4051AE 
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UHC/D-400 
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11 

104- 1 
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SCL4581B 


148- 53 

CM4014AE. 
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CM4052B 
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395-132 
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397- 28 

ULN-3008 


203-154 

SCL4581BE 


148- 54 

CM4015A 

159- 10 

CM4052BE 

370- 92 

UHC/D-402 


178-183 
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571 -162 

SCL4582B 


148- 67 

CM4015AD 

630- 99 

CM4053A 
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396-113 


11 

103- 19 

ULN-3303 


203-171 

SCL4585B 


148- 83 

CM4015AE 

159- 11 

CM4053AE 

366-101 

UHC/D-403 


178-184 


11 

103- 19 



561 - 60 

SCL4585BE 


148- 84 


630- 98 

CM4068A 

154- 10 



396-114 


11 

104- 1 


1 

96- 12 

SCL5411 


158- 85 

CM4016A 

364- 77 

CM4068AE 

154-11 

UHC/D-406 


178-161 


11 

104- 1 


11 

96- 12 

SCL5419 


158-104 


364- 92 

eM4069A 

149-<47 



395-133 

ULN-2004A 


397- 33 

ULN-3304 


203-178 

SCL5424 


152-167 

CM4016AE , 

364- 78 

CM4069AE 

149 -'48 

UHC/D-407 


178-170 



515- 55 



561 - 60 



381 - 2 


364- 93 

CM4070A 

155- 38 



396- 38 


11 

104- 1 


11 

96- 12 

SCL5425A 


158-109 

CM40i7A 

151 - 6 

CM4070AE 

155- 39 

UHC/D-408 


178-171 


11 

104- 1 


1 

96- 12 

SCL5427A 


158-110 

CM4017AE 

151 - 7 

CM4071A 

155-133 



396- 39 

ULN-2031A 


515- 30 

ULN-3305 
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CM4018A 
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CM4071AE 

155-134 
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CM4073A 

153-152 
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H 
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153- 54 
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397- 16 
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SCL5501S 
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CM4020AE 
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CM4077A 

155- 71 



395-134 



514- 85 
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SCL5589 
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CM4021A 

159- 55 

CM4077AE 

155- 72 

UHC/D-502 


178-185 

ULN-2074A 


397-17 

ULS-2141 


367- 7 

SCM5501S 


157-103 


631 -123 

CM4078A 

155-151 



396-115 



514-86 

ULS-2142 


367- 8 

SCM5502S 


157-123 

CM4021AE 

159- 56 

CM4078AE 

155-152 

UHC/D-5a3 


178-186 

ULN-2081A 


515- 22 

ULS-2151 


538- 17 



621 - 7 

CM4022A 

151 -173 

CM4081A 

153-176 



396-116 

ULN-2082A 


515- 28 

ULS-2171 


535- 36 

SCM5520 


157- 71 

CM4b22AE 

151 -174 

CM4081AE 

153-177 

UHC/D-506 


178-163 

ULN-2111 


523- 84 

ULS-3006 


203' -155 

SCM5520S 


617- 83 

CM4023A 

154- 82 

CM4102 

151 - 86 



395-135 



526-102 

060 

11 

114- 9 

SCM5522 


157- 83 

CM4023AE 

154- 83 


151 - 87 

UHe/D-507 


176^172 

ULN-2113 


523- 85 

400 SERIES 

n 

110- 3 



620-130 

CM4024A 

149-139 

CM4104A 

159-159 



396- 40 

ULN-2114 


525-156 


11 

114- 9 

SCM5533 


157- 27 

CM4024AE 

149-140 

CM4104AE 

159-160 

UHC/D-508 


178-173 

ULN-2120 


523-140 

500 

11 

110- 3 


1 

120- 1 

CM4025A 

156- 32 

CM4116A 

364- 94 



396- 41 

ULN-2121 


523-141 


n 

1T4- 9 

SCM5555 


157- 77 

CM4025AE 

156- 33 

CM4116AE 

364 - 95 

UHC/D-632 


179- 6 

ULN-2122 


523-142 




SCM5555D 


617- 53 

CM4026A 

151 - 72 

CM4511B 

152-143 



397- 8 

ULN-2124 


525-157 

Stewart- 

■Warner 




CM4026AE 

; 151 - 73 


380-153 

UHC/D-533 


1 79 - 7 

ULN-2125 


526- 85 

Microcircuits 


1 * A 



CM4027A 

153- 94 

CM4511BE 

152-144 



397- 9 

LILN-2126 


522- 45 



ooiixron uevices 

CM4027AE 

153- 95 


380-154 

UHP-400 


178-164 

ULN-2127 


525-158 

SWAP 


571 -llO 

CJCA001 


570- 22 

PM4028A 

152- 42 

CM4514B 

152- 76 



395-136 

ULN-2128 


523-143 

SW4001AE 


156- 71 

CJCA002 


570- 70 

CM4028AE 

152-43 

CM4514BE 

152- 77 

UHP-402 


178-187 ! 

ULN-2129 


523- 86 

SW4002AE 


156- 3 

CJCA007 


570- 23 

CM4^029A 

151 -147 

CM4515B 

152-91 



396-1 17 ; 

ULN-2136 


523- 87 

SW4011AE 


154-122 

CJCA008 


570- 71 

CM4029AE 

151 -148 

CM4515BE 

152- 92 

UHP-403 


178-188 

ULN-2137 


521- 33 

SW4012AE 


154- 41 

CJSE001 


564- 72 

CM4030A 

155-36 

CM4518B 

150-172 



396-118 

ULN-2139 


548- 35 

SW4013AE 


153- 19 

CJSE002 


567-23 

CM4030AE 

155- 37 

CM4518BE 

150-173 

UHP-406 


178-165 

,ULN-2140 . 


367- 3 

SW4015AE 


159- 12 

CJSE003 


564- 73 

CM4032A 

148- 34 

CM4520B 

150- 60 



395-137 1 

ULN-2141 


367- 4 

SW4016AE 


364- 96 

CJSE004 


567- 24 

CM4032AE 

148- 35 

CM45,20BE 

150 - 61 

UHP-407 


178-174 

ULN-2142 


367- 5 

SW4017AE 


151- 8 

CJSE005 


564 - 74 

CM4033A’ 

151 - 83 

UC4250 

540- 22 



396- 42^ 

ULN-2151 


544- 25 

SW4019AE 


154-159 

asEope 


567- 25 

CM4033AE 

151- 84. 

UC4250C 

543- 10 

UHP-408 


178-175 

ULN-2165 


526-133 

SW4020AE 


149-190 

CJSEd09 


565- 10 

CM4034A 

159- 86 





396- 43 

ULN-2171 


543- 45 i 

SW4021AE 


159- 57 

CJSE010 


567- 47 


631 - 99 

Soraaue Electric 

UHP-432 


179- 8 

ULN-2208 


523- 35 ^ 

SW4023AE 


154- 84 

CJSE01 1 


565- 11 

CM4034AE 

159- 87 

nomnanv 




397- 10 

ULN-2209 


523-36 1 

SW4024AE 


149-141 

CJSE012 


567- 48 


631 - 94 



UHP-433 


179- 9 

ULN-2210 


523-144 I 

SW4025AE 


156- 34 

•CJSE013 


565- 12 

CM4035A\ 

158-143 

TPQ3724 

514-106 


r 

397- 11 

ULN-221T 


526-134 

SW4027AE 


153- 96 

CJSE014 / 


567- 49 


630- 94 

TPQ3725 

514-107 

UHP-480 


381 - 31 


11 

107- T8 

SW4028AE 


152-44 

CJSE017 


563- 18 

CM4035AE 

158 -144 

TPQ3725A 

514-108 

UHP-481 


381 - 34 

ULN^2212 


526-135 i 

SW4029BE 


151 -149 
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Dttvioa 

Pa9*-Unt 

D«vie« 

Pag»-Linft 

Dttviea 

PagA-Una 

Daviea 

Paga-Lina 

Daviea 


Paga-Lina 

Daviea 

Paga-Una 

Stewart-Warner 


SW7492 

175 

109 

SY2535 

633 

58 

CDA1 -3 

366- 

12 



532-156 


166 

150 

M 1 Stft 


SW7493 

171 

133 

SY2535A 

633 

59 

CDA11 

367- 

10 



537- 15 

302A/C 

166 

98 




SW7494 

197 

5 

SY2802 

628 

62 

CDA11-S12 

367- 

9 



537- 16 


167 

4 

|vuni M| 




630 

74 

SY2803 

.628 

98 

CDA18 

366- 

9 

14301 


550- 30 

a02B/M 

166 

99 

SW4030AE 

155 

40 

SW7495 

196 

91 

SY2804 

629 

16 

CDA2>-3 

363- 

87 

1433 


552- 22 


167 

5 

SW4049AE 

149 

20 


629 

88 

SY2825A 

629 

33 

CDA23 

365- 

48 

143301 


551 - 40 

303A/C 

166 

168 

SW4050AE 

148 

144 

SW7496 

197 

54 

SY2826A 

629 

34 


366- 

8 

1434 


550- 29 

303B/M 

166 

169 

SW5491A 

631 

87 


630 

126 

SY2827 

629 

47 

CDA28A 

368- 

63 



550- 31 

306A/C 

167 

23 

SW5495 

629 

87 

SW9601 

195 

71 

SY2833 

633 

70 

CDA29A 

366- 

55 

143401 


550- 27 

306B/M 

167 

24 

SW5496 

630 

125 

SW9602 

195 

142 

SY2833A 

633 

71 

CDA4A 

366- 

10 

1439 


531- 29 

307A/C 

167 

26 

SW7400 

186 

75 




SY2833B 

633 

72 

CDA6 

366- 

13 



551 - 46 

307B/M 

167 

27 

SW7401 

187 

6 

Synertek 



SY2833C 

633 

73 

CDR125A 

372- 

55 

3240 


367- X3 

311A/C 

166 

111 

SW7402 

190 

109 



SY3514 

625 

69 

CDR125B 

372- 

56 

4058 


378- 47 

311B/M 

166 

112 

SW7403 

187 

7 

SYMC21H02-1 

621 

91 

SY4600 

627 

65 

CLD4 

382- 

44 

4130 

f 

109- 20 

312A/C 

166 

124 

SW7404 

170 

146 

SYMC21H02-2 

621 

94 


627 

90 

CSH101A 

573- 

86 

4550 

H 

109- 20 

312B/M 

166 

125 

SW7405 

171 

25 

SYMC21L02-1 

622 

45 

SY5001 

527 

130 

CSR301 

382- 

43 

4551 


371- 96 

313A/C 

166 

126 

SW7406 

178 

96 

SYMC21L02B 

622 

20 

SY5002 

527 

131 


396- 

60 

4552 


372- 18 

313B/M 

166 

127 

SW7407 

178 

52 

SYMC2102A 

622 

12 

SY5025 

629 

27 

CS4R101A 

367- 

84 

4855 

1 

109- 20 

321 A/C 

166 

170 

SW7408 

183 

176 

SY1103A 

614 

33 

SY5026 

629 

28 

2107B 

368- 

78 

4856 


573- 87 

32 IB/M 

166 

171 

SW7409 

184 

37 

SY1103A-X 

614 

5 

SY5027 

629 

43 

2110B 

368- 

67 




322A/C 

166 

151 

SW7410 

185 

170 

SY1103A-1 

614 

15 

SY6028 

629 

45 

2126B 

365- 

88 

Taladvna Sam icon- 

322B/M 

166 

152 

SW74100 

191 

39 

SY1402A 

628 

54 

SY5101 

157 

104 




riiicfnr 



323A/C 

167 

6 

SW74104 

179 

83 

SY1402AR 

628 

55 


619 

55 

Teledvne Philbrick 


_ 


323B/M 

167 

7 

SW74121 

195 

44 

SY1402B 

628 

43 

SY5111 

157 

105 




0555 


561 -126 

324A/C 

166 

172 

SW74122 

195 

90 

SY1402BR 

628 

44 


619 

56 

Q25AH 

529- 

134 

LM101A 


529- 18 

324B/M 

166 

173 

SW74123 

195 

164 

SY1403A 

628 

92 

SY5112 

157 

106 


532- 

133 



539- 17 

325A/C 

167 

13 

SW7413 

200 

59 

SY1403AR 

628 

93 


619 

57 


549- 

7 

LM104H 


570- 66 

325B/M 

167 

14 

SW74145 

176 

123 

SY1403B 

628 

83 

SY5232 

625 

70 

1317 

550- 

13 

LM105 


570- 3 

326A/C 

167 

15 

SW74150 

195 

19 

SY1403BR 

628 

84 

SY5270 

614 

104 

1319 

538- 

21 

LM111 


516- 51 

326B/M 

167 

16 

SW74151 

194 

103 

SY1404A 

629 

9 

SY5271 

615 

14 


544- 

24 

LM139 


520- 18 

3302 

520 

52 

SW74153 

193 

135 

SY1404AR 

629 

10 

SY5280 

614 

105 

131901 

538- 

14 

LM139A 


519- 44 

331 A/C 

167 

60 

SW74154 

177 

179 

SY1404B 

628 

103 

SY5281 

615 

15 

1320 

543 - 

43 

LM201A 


539- 18 

33 IB/M 

167 

61 

SW74155 

176 

188 

SY1404BR 

628 

104 

SY6502 

869 

153 

1321 

543- 

27 

LM204H 


570- 67 

332A/C 

166 

12 

SW74156 

177 

31 

SY21H01 

619 

68 

SY6503 

869 

154 

132101 

543- 

28 

LM205 


570- 4 


167 

54 

SW74157 

192 

98 

SY21H0M 

619 

65 

SY6504 

869 

155 

1322 

530- 

51 

LM211 


516- 52 

332B/M 

166 

13 

SW7416 

178 

77 

SY21H01-2 

619 

71 

SY6505 

869 

156 


550- 

2 

LM239 


520- 37 


167 

55 

SW7417 

178 

33 

SY21H02 

621 

92 

SY6506 

869 

157 

132201 

530- 

52 

LM239A 


520- 6 

333A/C 

167 

48 

SW74174 

182 

164 

SY21H02-1 

621 

90 

SY6512 

869 

158 


550- 


LM2901 


520- 44 

333B/M 

167 

49 

SW74175 

182 

36 

SY21H02-2 

621 

93 , 

SY6514 

869 

159 

1323 

543- 

36 

LM301A 


548- 8 

334A/C 

166 

30 

SW74180 

199 

148 

SY21H11 

619 

69 

SY6515 

869 

160 

132301 

540- 

30 

LM304 


570- 35 

334B/M 

166 

31 

SW74182 

169 

99 

SY21H11-1 

619 

66 

SY6520 

869 

169 

132302 

540- 

32 

LM305A 


570- 14 

335A/C 

166 

23 

SW74193 

173 

51 

SY21H11-2 

619 

72 


872 

29 

1332 

530- 

103 

LM311 


517- 51 

335B/M 

166 

24 

SW7420 

184 

170 

SY21H12 

619 

70 

SY6522 

870 

3 


546- 

8 

LM339 


520- 38 

341 A/C 

167 

35 

SW7423 

190 

47 

SY21H12-1 

619 

67 


872 

30 

1339 

548- 

12 

LM339A 


520- 7 

34 IB/M 

167 

36 

SW7425 

190 

37 

SY21H12-2 

619 

73 

SY6530 

869 

164 

133901 

548- 

11 

LM376 


569.- 46 

342A/C 

167 

83 

SW7426 

178 

132 

SY21L02 

622 

75 

SY6532 

869 

165 

133902 

541 - 

7 

MM74C00 


154-123 

342B/M 

167 

84 

SW7427 

190 

72 

SY21L02*1 

622 

44 

SY6540 

! 870 

5 

1340 

533- 

26 

MM74C02 


156- 72 

343A/C 

166 

3 

SW7430 

184 

90 

SY21L02B 

622 

19 

SY6541 

870 

6 

1402 

540- 

6 

MM74C04 


149- 49 

343B/M 

166 

4 

SW7432 ’ 

190 

4 

SY2101 

620 

113 

SY7103 

614 

3 

140202 

535- 

27 

MM74C10 


154- 85 

344 A/C 

167 

30 

SW7437 

186 

139 

SY2 101-1 

620 

67 

SY7712 

628 

113 

140410 

543- 

32 

MM74C107 


153-112 

344B/M’ 

167 

31 

SW7438 

187 

96 

SY2101-2 

620 

88 

SY7722 

628 

114 

140411 

535- 

37 

MM74C151 


157-184 

346 

167 

78 

SW7440 

185 

46 

SY2101A 

619 

120 

SY7780 

628 

19 

141410 

530- 

9 

MM74C154 


152-121 

347 

H 94 

15 

SW7442 

176 

80 

SY2101A-2 

619 

89 

SY8316A 

627 

66 


530- 

42 

MM74C157 


157-156 

347A/C 

167 

86 

SW7443 

176 

9 

SY2101A-4 

620 

32 

SY8316B 

627 

48 


542- 

52 

MM74Cr60 


150-135 

347B/M 

167 

87 

SW7444 

176 

30 

SY2102 

622 

’74 




1421 

550- 

37 

MM74C161 


150- 25 

348 

167 

121 

SW7445 

176 

151 

SY2102-6 

621 

107 

iTeledvne Crvstal- 


1421-24 

550- 

38 

MM74C162 


150-152 

349A/C 

167 

124 

SW7446 

380 

125 

SY2102A 

622 

11 

onics 



1421-25 

550- 

33 

MM74C163 


150- 40 

349B/M 

167 

125 

SW7446A 

380 

126 

SY2111 

620 

114 




142101 

550- 

34 

MM74C164 


159- 70 

350A/C 

167 

70 

SW7447 

380 

98 

SY2111-1 

620 

64 

CAG10 

363 

12 

142102 

550- 

32 

MM74C173 


,153- 55 

350B/M 

167 

71 

SW7447A 

380 

99 


620 

68 

CAG10A 

363 

7 

1422 

550- 

39 

MM74C192 


151- 37 

351 A/C 

167 

73 

SW7448 

380 

45 

SY2111-2 

620 

89 

CAG10B 

363 

15 

142201 

550- 

35 

MM74C193 


150- 91 

351 B/M 

167 

74 

SW7450 

189 

6 

SY2111A 

619 

121 

CAG10C 

363 

9 

142301 

531 - 

94 

MM74C195 


158-155 

355A/C 

561 

64 

SW7451 

188 

102 

SY2111A-2 

619 

90 

CAG10D 

363 

11 

142302 

531 - 

75 

MM74C20 


154-42 

355B/M 

561 

65 

SW7453 

188 

41 

SY2T11A-4 

620 

33 

CAG13 

363 

98 

1424 

552- 

14 

MM74C42 


152- 45 

361 A/C 

167 

105 

SW7454 

187 

178 

SY2112 

620 

115 

CAG14 

363 

16 

1425 

536- 

26 

MM74C73 


153-111 

36 IB/M 

167 

106 

SW7460 

189 

40 

SY2 112-1 

620 

65 

CAG24 

363 

73 

142501 

531 - 

39 

MM74C74 


153- 20 

362A/C 

167 

95 

SW7470 

179 

149 


620 

72 

CAG27 

363 

51 


535- 

11 

MM74C76 


153- 97 

362B/M 

167 

96 

SW7472 

179 

102 

SY2 112-2 

620 

90 

CAG27-10 

363 

52 

142502 

531- 

40 

MM74C95 


158-167 

363A/C 

167 

101 

SW7473 

181 

4 

SY2112A 

619 

122 

CAG30 

363 

17 


535- 

12 

1458 


529 - 59 

363B/M 

167 

102 

SW7474 

181 

147 

SY2112A-2 

619 

91 

CAG42 

363 

99 

1426 

536- 

30 



555- 17 

367 

H 94 

18 

SW7475 

191 

101 

SY2112A-4 

620 

34 

CAG45A 

363 

100 

142601 

535- 

15 

1458C 


555- 47 

367A 

389 

20 

SW7476 

181 

78 

SY2 113-1 

620 

66 

CAG48A 

364 

104 

142602 

535- 

26 

1558 


554- 35 

367A/C 

167 

127 

SW7480 

168 

13 

SY2316A 

627 

64 

CAG49 

364 

101 

142603 

535- 

25 

2740B 


542- 13 

367B 

389 

24 

SW7481 

169 

28 

SY2316B 

627 

47 


364 

102 

1427 

535- 

28 

2740C 


549- 5 

367B/M 

167 

128 

SW7482 

168 

25 

SY2401 

629 

19 

CAG50 

364 

103 

142701 

534- 

3 

2740D 


551 - 26 

367C 

389 

25 

SW7483 ' 

168 

49 

SY2401-1 

629 

22 

CAG6 

363 

8 

1429 " 

531 - 

28 

300 SERIES 

1 

94- 14 

367M 

389 

21 

SW7485 

169 

177 

SY2405 

628 

100 

CAG6-10 

363 

10 


542- 

4 


1 

94-17 

368A 

389 

22 

SW7486 

189 

78 

SY2530 

625 

71 

CAG7 

365 

47 

1 142901 

531 - 

20 


H 

95- 21 

368A/C 

167 

131 

SW7490 

173 

122 

SY2533 

633 

67 

CAG7-10 

365 

49 


535- 

7 

301 A/C 


166- 91 

368B 

389 

26 

SW7491 

198 

22 

SY2534 

633 

65 

CAM601A 

371 

7 

1430 

529-1 

115 



166-149 

368B/M 

167 

132 

SW7491A 

631 

88 

SY2534A 

633 

66 

CAM604A 

364 

100 


530- 

76 

30 IB/M 


166- 92 

368C 

389 

27 
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Page-Line 
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Page-Line 
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TL74100 
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192-146 
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562-118 

LF357 

549- 

35 
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TL74104 
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TL7430 
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mA78M06M 

562-118 

LF357A 

537- 

11 
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TL74105 

179- 85 

TL7432 

190- 3 

M78M08C 

563- 47 

LH0061 

529- 

94 

368M 

389- 23 

8701 

373- 73 

TL74107 

181 - 6 

TL7433 

190-154 

mA78M08M 

563- 48 


541 - 

48 

370A/C 

166-104 


1 130-* 7 

TL74110 

179-126 

TL7437 

186-140 

mA78M12C V 

564- 2 

LH0061C 

529- 

95 

370B/M 

166-105 

8702 

373- 98 

TL74111 

181 -106 

TL7438 

187- 97 

mA78M12M 

563 -112 


550- 

6 

371 A/C 

166- 48 


1 130- 7 

TL74115 

181 -115 

TL7440 

185- 47 

mA78M15C 

564- 50 

LM101A 

529- 

19 

37 IB/M 

166- 49 

8703 

373- 23 

TL74116 

191- 57 

TL7442 

176- 81 

/tA78M15M 

564- 51 


539- 

19 

372A/C 

166- 38 

8704 

373- 74 

TL74118 

191-143 

TL7443 

176- 10 

M78M20C 

565 - 7 

LM104 

570- 

68 

372B/M 

166-39 


373- 99 

TL74119 

191-144 

TL7445 

176-152 

mA78M20M 

565- 8 

LM105 

570- 

5 

373A/C 

166- 51 

8750 

375- 15 

TL7412 

186- 34 

TL7446 

380-127 

mA78M24C 

565- 36 

LM106 

516- 

17 

373B/M 

166-52 

9400 

573-154 

TL74121 

195- 45 

TL7447 

380-102 

mA78M24M 

565- 37 

LM107 

538- 

44 

374A/C 

166- 41 



TL74122 

195- 91 

TL7448 

380- 46 

mA7805M 

562 - 84 

LM109 

562- 

35 

374B/M 

166- 42 

AEG^Tfilafunkan 

TL74123 

195-165 

TL7450 

189- 7 

mA7806C 

563- 14 

LM111 

516- 

31 

375 

1 94- 16 



TL74125 

170- 42 

TL7451 

188-103 

mA7806M 

563- 15 

LM117 

569- 

85 

375A/C 

167- 91 

SAB2000 

526- 57 

TL74126 

170- 68 

TL7453 

188-42 

mA7808C 

563- 61 

LM118 

530- 

.43 

375B/M 

167- 92 

SAB2010 

526- 58 

TL74128 

179- 15 

TL7454 

187 -179 

mA7808M 

663- 60 


541 - 

45 

380 

1 94- 19 

SAB2020 

526- 59 

TL74129 

175- 39 


187-190 

mA7810 

563- 80 

LM124 

532- 

86 

380A/C 

166- 75 

SAS660 

524-148 

TL74132 

200- 87 

TL7460 

189- 41 

MA7812C 

564- 16 


557- 

11 


382- 25 


526-161 

TL74136 

189 -123 

TL7470 

179-150 

mA7812M 

564- 17 

LM139 

520- 

19 

380B/M 

166- 76 

SAS66P0 

524-150 

TL7414 

175-173 

TL7472 

179-103 

mA7815C 

564- 68 

LM158 

532- 

32 


382- 26 

SAS6610 

. 524-151 


200-117 

TL7473 

181- ,5 

MA7815M 

564- 69 


554- 

10 

381 A/C 

166- 65 

SAS670 

524-149 

TL74141 

382- 21 

TL7474 

181-148 

mA7818C 

564-107 

LM193 

518- 

50 


382- 27 


52J^-162 

TL74142 

175-169 

TL7475 

191 -102 

mA7818M 

564 -106 

LM201A 

539- 

20 

38 IB/M 

166- 66 

SAS6700 

524 -1 52 

TL74143 

175-179 

TL7476 

181- 79 

mA7824C 

‘565- 51 

LM204 

570- 

69 


382- 28 

SAS6710 

524-153 

TL74145 

176- 31 

TL7480 

168- 14 

mA7824M / 

665-52 

LM205 

570- 

6 

382A/C 

166- 81 

TAA861 

550- 16 


176-124 


199-149 

mA7885C 

563- 70 

LM206 

516- 

18 


382- 12 

TAA865 

550- 17 

TL74147 

199-1li2 

T17481 

191-165 

mA7885,M 

563- 71 

LM207 

538- 

45 

382B/M 

166- 82 

TBA120 

523- 89 

TL74148 

199- 95 

TL7482 

168-26 

/IA79M05 

565- 90 

LM209 

562- 

36 


382- 13 


526-136 

TL74150 , 

195- 20 

TL7483 

168- 50 

mA79M06 

566- 31 

LM217 

569- 

86 

383A/C 

166- 55 

TBA520 

525-163 

TL74151 

194-104 

TL7484 

191-171 

mA79M08 

566- 53 

LM218 

541 - 

46 


380-100 

TBA530 

525-164 

TL74153 

193-136 

TL7485 

169 -178 

mA79M12 

566- 92 

LM224 

532 - 

87 

383B/M 

166- 56 

TBA540 

525-165 

TL74154 

177-180 

TL7486 

189- 79 

mA79M15 

567- 8 


557. 

12 


380-101 

TBA560 

525-166 

TL74155 

176-189 

TL7489 

617- 16 

mA79M20 

567- 45 


558- 

19 

384A/C 

166- 69 

TBA570 

521-60 

TL74156 

/ 177- 32 

TL7490 

173-123 

mA79M24 

567- 60 

LM239 

520- 

39 


380-133 

TBA810 

521 -159 

TL74157 

192- 99 

TL7490S1 

173-124 

MA7905C 

565-103 

LM258 

532- 

33 

384B/M 

166- 70 

TBA990 

525-167 

TL7416 

178- 78 

TL7491 

198- 23 

mA7905M 

565-104 


555- 

34 


380-134 

TCA830 

521-126 

TL74160 

174-,45 

TL7492 

175-110 

mA7906 

566 - 36 

LM2901 

520- 

45 

390 

166-132 

TCA940 

521 -169 

TL74161 

172-116 

TL7493 

171 -134 

mA7906C 

566- 42 

LM2902 

558- 

24 


395-124 

TDA1062 

523-157 

TL74162 

174- 97 

TL7494 

197- 6 

mA7908C 

566- 64 

LM293 

519- 

3 

391 

166-130 

TDA1068 

524-104 

TL74163 

172- 59 

TL7495 

196- 92 

mA7908M 

566-43 

LM301A 

548- 

9 


395- 49 

TDA2140. 

525-168 

TL74164 

197-174 

TL7496 

197- 55 


566 -*65 

LM304 

570- 

36 

392 

166-137 

TDA2150 

525-169 

TL74.165 

197-124 

TL7497 

199- 66 

mA7912C 

566-105 

LM305 

569- 

23 


395-141 

TDA2160 

525-170 

TL74166 

197-148 

U102 

572- 59 

aA7912M 

566-106 

LM305A 

570- 

15 

393 

167- 19 

TDA4180 

512-172 

TL74167 

199- 70 

U106 

573-176 

mA7915 

567- 22 

LM306 

517- 

19 


396- 67 

TDA440 

513- 68 

TL7417 

178-34 

U112 

573-177 

/IA7915C 

567- 21 

LM307 

547- 

49 

394 

167- 21 


527- 32 

TL74170 

191-186 

U113 

524-154 

aA791'8C 

567- 41 

LM309 

562- 

37 


396-121 

TDA4400 

527- 33 

TL74172 

192- 37 

74190 

174-181 

mA7918M 

567- 42 

LM311 

517- 

40 

395 

166-139 

TDA4410 

527- 34 

TL74173 

182- 16 



MA7924C 

567- 69 

LM317 

569- 

87 


396- 21 

TDA800 

521 -158 

TL74174 

182-165 

Taxas Instrumants 

/iA7924M 

567- 70 

LM318 

530- 

44 


1 1 AO 

TL1 709 

544- 36 

TL741 75 

182- 37 



EPN2inO 

H 111-20 


550- 

] ] 

09D 

556 

I 00 -l4o 

561 -114 

TL1 709C 

548- 32 

TL74176 

173-186 

mA702M 

532-131 

ur I V4U I \J\J 

EPN2500 

1 112- 1 

LM324 

532- 

88 

709B 

544 - 35 

TL1723 ’ 

569- 74 

TL74177 

172- 15 


537. 52 

LF155 

529- 79 


558- 

20 

709C 

548- 31 

TU741 

529- 41 

TL74178 

197- 19 


539- 39 


542- 24 

LM339 

520- 

40 

710B 

516- 24 


544- 54 

TL74179- 

197- 33 

mA709AM 

539- 31 

LF155A 

536- 40 

LM358 

532- 

34 

7 IOC 

517- 27 

TU741C 

546- 52 

TL74181 

169- 29 

#tA709C 

548- 34 

LF156 

542- 36 


555- 

35 

711B 

518- 39 

TL3709C 

548- 33 

TL74182 

169-100 

mA709M 

544- 37 

LF156A 

536- 50 

LM376 

569- 

47 

711C 

519-18 

TL3723 

569- 75 

TL74184 

200- 7 

ItA^IOM 

516- 26 

LF157 

542- 48 

LM393 

519- 

4 

723 

f 116- 1 

TL3741C 

546- 53 

TL74185 

200- 17 

«A711C 

519- 17 

LF157A 

537- 10 

MCI 458 

529- 

60 

723BE 

569- 71 

TL4741C 

546- 54 

TL74191 

172-191 

mA711M 

518- 41 

LF2115A 

552- 49 


555- 

19 

723CE 

569- 72 

TL74H15 

183-149 

TL74192 

173-187 

mA723C 

569- 76 

LF2155- 

553-41 

MCI 558 

554- 

37 

741 B 

544- 53 

TL74H183 

168-111 

TL74193 

173-52 

mA723M 

569- 77 

LF2156 

553 - 43 

ML231 

525- 

45 

741C 

546- 51 

TL74H87 

198-184 

TL74194 

196-123 

mA733C 

513- 69 

LF2156A 

552- 51 

ML232 

525- 

46 

747B 

554- 34 

TL7400 

186- 76 

TL74195 

196- 32 

mA733M 

513- 70 

LF2157 ■ 

553 - 45 

NE555 

561 - 

67 

747C ' 

555- 16 

TL7401 

187- 8 

TL74197 

172- 16 

mA741 

529 - 42 

LF2157A 

553- 2 

RC4136 

557- 

54 

748B 

545- 26 

TL7401S1 

187- 9 

TL74198 

197- 91 

mA741C 

546 - 55 

LF2255 

553- 42 

RC4136C . 

558- 

39 

748C 

545- 27 

tL7401S3 

187- 10 

TL74199 

197- 77 

mA747C 

555- 18 

LF2256 

553- 44 

RC4558 

555- 

24 

823 

1 116- 1 

TL7402 

190-110 

TL7420 

184-171 

mA747M 

554. 36 

LF2257 

553- 46 

RM4136 

557- 

31 

823AE 

570- 18 

TL7403 

187-, 11 

TL74200 

618- 87 

mA748C 

546- 35 

LF2355 

555- 42- 

RM4558 

554- 

39 

823BE 

569- 73 

TL7403S1 

187- 12 

TL7422 

185-100 

mA748M 

545- 28 

LF2355A 

552- 50 

SBP0400 

f 130- 

10 

829B 

563- 86 

TL7403S2 

187- 13 

TL7423 

190- 48 

mA749M 

544- 54 

LF2356 

555- 43 

SBP0400AC 

#t102 


829C 

563- 87 

TL7404'N 

170-147 

T17425 

190- 38 

/iA777C 

54^- 50 

LF2356A 

552- 51 


867- 

75 

830B 

564- 25 

TL7405 

171- 26 

TL7426 

178-133 

mA777M 

538- 6 

LF2357 

555- 44 

SBP0400AM 

★1102 


830C 

564- 26 

TL740531 

171- 27 

TL7427 

190- 73 

mA78L02C 

562- 5 

LF2357A 

553- 3 


867- 

,76 

835B 

557- 14 

TL740533 

171 - 28 

U74278 

199- 76 

mA78L05C 

562- 13 

LF255 

542- 25 

SBPOAOiA 

★1103 


835C 

557- 49 

TL7406 

178- 97 

TL74279 

191-122 

mA78L06C 

563-25 

LF266 

542 - 37 


867- 

77 

836B 

557- 15 

TL7407 

178- 53 

TL7428 

190-111 

mA78L08 

563- 33 

LF257 

542 --49 

SBP9900 

871- 

132 

836C 

558- 29 

TL7408 

183-177 

TL74283 

168- 51 

M78L12C 

563 - 95 

LF355 

549- 21 

SBP9920 

871 - 

158 

844B 

538- 7 

TL7409 

184- 38 

TL74284 

168-147 

mA78L15C 

564- 34 

LF355A 

536- 41 

SE555 

561 - 

66 

844C 

539- 22 

TL7409S1 

184- 39 

TL74285 

168-152 

mA78M05C 

562 - 48 

LF356 

549- 28 

SN10140 

163- 

72 

846B 

538- 8 

TL7410 

185-171 

TL74298 

182-110 

mA78M05M 

562- 49 

LF356A 

536. 51 


617- 

51 


I Arranged aiphanumerically from left to right * 
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Devictt . Pag«-Liii« | Dtvic* Pag*-Un« | Device Pege-Line I Device Pege-Lino I Device Pege-Line 1 Device Pege-Une 


TavftfS InstriimAnfft 

SN54LS12 

186- 46 

SN54LS323 

197-109 

SN54S114 

180- 32 


611-42 

SN54174 

182-166 



SN54LS122 

195- 96 

SN54LS324 

200-139 

SN54S124 

200-153 

SN54S472 

# 863 

SN54175 

182- 38 



SN54LS123 

195-175 


559-175 


560- 44 


612- 25 

SN54176 

173-188 

SN10142 

163 - 57 

SN54LS124 

200-145 

SN54LS325 

200-147 

SN54S132 

200-102 

SN54S473 

# 863 

SN54177 

172- 17 


617- 42 


560- 43 


560- 47 

SN5AS133 

184-146 


612- 23 

SN54178 

197- 20 

SN10144 

163- 93 

SN54LS125 

170- 51 

SNEi4LS326 

200-149 

SN54S134 

184-136 

SN54S474 

# 864 


629-112 


617-108 

SN54LS126 

170- 77 

560- 49 

SN54S135 

189-177 


612- 29 

SN54179 

197- 34 

SN10147 

163- 79 

SN54LS13 

200- 75 

SN54LS327 

200-151 

SN54S138 

177-115 

SN54S475 

# 864 


629-113 


617- 72 

SN54LS132 

200- 98 


560- 51 

SN54S139 

177- 81 


612- 27 

SN54180 

199-150 

SN10148 

163- 67 

SN54LS136 

,189-142 

SN54LS33 

190-165 

SN54S140 . 

179- 70 

SN54S481 

#1098 

SN54181 

169- 30 


617- 52 

SN54LSi38 

177-106 

SN54LS352 

194- 10, 


386- 39 


#1098 

SN54182 

169-101 

SN10164 

163-119 

SN54LS139 

177-71 < 

SN54LS362 

871-136 

SN54S15 

183-158 


169-152 

SN54184 

200- 8 

SN10174 

163-130 

SN54LS14 

200 -1 35 

SN54LS363 

191 - 24 

SN54S151 

194-141 


869- 70 


607- 26 

SN29300 

196-33 

SN54LS145 

176-134 

SN54LS364 

182-101 

SN54S153 

193-166 

SN54S482 

#1099 

SN54185A 

200- 18 

SN29301 

176-82 

SN54LS15 

183-141 

SN54LS365 

170-100 

SN54S157 

192-135 


#1099 


607- 38 

SN29308 

191- 58 

SN54LS151 

194-126 

SN54LS366 

171 - 98 

.SN54S158 

193- 13 


201 - 55 

SN54186 

610- 58 

SN29309 

194- 26 

SN54LS152 

194- 51 

SN54LS367 

170-102 

SN54S162 

174-121 

) 

869- 73 

SN54187 

624- 69 

SN29310 

174- 46 

SN54LS153 

193-158 

SN54LS368 

171 -100 

SN54S163 

172-153 

SN54S51 

188-125 

SN54188A 

610- 32 

SN29311 

177-181 

SN54LS155 

177- 13 

SN54LS37 

186-157 

SN54S168 

175- 85 

SN54S64 

188- 73 

SN54190 

174-182 

SN29312 

194- 79 

SN54LS156 

177-46 

SN54LS373 

191 - 26 

SN54Si69 

173- 94 

SN54S65 

188- 85 

SN54191 

172-192 

SN29316 

172-117 

SN54LS157 

192-120 

SN54LS374 

182-103 

SN54S174 

183- 6 

SN54S74 

181-188 

SN54192 

175-40 

SN29318 

199- 96 

SN54LS158 

193- 4 

SN54LS375 

191 -115 

SN54S175 

182- 72 

SN54S85 

170- 9 

SN54193 

173- 53 

SN29601 

195- 72 

SN54LS160 

174- 74 

SN54LS377 

183- 20 

SN54S181 

169-60 

SN54S86 

189-112 

SN54194 

196-124 

SN39300 

196- 34 

SN54LS161 

172-145 

SN54LS378 

182-144 

SN54S182 

169-111 

SN5400 

186- 77 


629-114 

SN39301 

176-83 

SN54LS162 

174-1^19 

SN54LS379 

182-,79 

SN54$188 

★ 860 

SN5401 

187,- 14 

SN54195 

196- 35 

SN39308 

191 - 59 

SN54LS163 

172- 86 

SN54LS38 

187-114 


610- 22 

SN5402 

190-112 


630- 26 

SN39309 

194- 27 

SN54LS164 

198- 5 

SN54LS384 

168-159 

SN54S189 

616-105 

SN5403 

187- 15 

SN54196 

173-189 

SN39310 

174-47 

SN54LS165 

197-133 

SN54LS385 

168-117 

SN54S194 

196-155 

SN5404 

170-148 

SN54197 

172- 18 

SN39311 

177-182 

SN54LS166 

197-151 

SN54LS386 

189-101 


630- 51 

SN5405 

171 - 29 

SN54198 

197- 92 

SN39312 

194- 80 

SN54LS168 

175- 83 

SN54LS390 

174-151 

SN54S195 

196- 73 

SN5406 

178-98 


631 - 30 

SN39316 

172-118 

SN54LS169 

173- 90 

SN54LS393 

171 -168 


630- 52 

SN5407 

178- 54 

SN54199 

197- 78 

SN39318 

199- 97 

SN54LS170 

192- 17 

SN54LS395 

196-183 

SN54S196 

174- 18 

SN5408 

183-178 


631 - 31 

SN52506 

518- 18 


616- 33 

SN54LS396 

183- 28 

SN54S197 

172- 37 

SN5409 

184- 40 

SN5420 

184-172 

SN54H00 

186-108 

SN54LS174 

182-186 

SN54LS398 

182-133 

SN54S20 

185- 24 

SN5410 

185-172 

SN5422 

185-101 

SN54H01 

187- 64 

SN54LS1 75 

182- 58 


193-107 

SN54S201 

618-103 

SN54100 

191 - 41 

SN54221 

195-110 

SN54H04 

170-181 

SN54LS181 

169- 48 

SN54LS399 

182-135 

SN54S214 

622- 83 

SN54107 

181 - 9 

SN5423 

190- 49 

SN54H05, 

171 - 61 

SN54LS190 

175- 12 


193-109 

SN54S22 

185-143 


199- 71 

SN54246 

380-129 

SN54H10 

186- 13 

SN54LS191 

173- 22 

SN54LS40 

185- 64 

SN54S226 

200-184 

SN54109 

180- 66 

SN54247 

380-104 

SN54H101 

179-178 

SN54LS192 

175- 61 

SN54LS42 

176-ipO 

SN54S251 - 

194-188 

SN54110 

179-131 

SN54248 

380- 48 

SN54H102 

179-159 

SN54LS193 

173- 79 

SN54LS424 

870-165 

SN54S257 

193- 64 

SN54116 

191 - 60 

SN5425 

190- 39 

SN54H103 

179-188 

SN54LS194A 

196-148 

SN54LS47 

380-105 

SN54S260 

190- 60 

SN5412 

186- 35 

SN54251 

194-159 

SN54H106 

180-165 

SN54LS195A 

196- 55 

SN54LS48 

380- 49 

SN54S270 

625- 56 

SN54120 

200- 21 

SN54259 

191- 9 

SN54H108 

180- 12 

SN54LS196 

174- 14 

SN54LS49 

380- 69 

SN54S271 

625- 7 

SN54121 

195- 46 

SN5426 

178-134 

SN54H11 

183-112 

SN54LS197 

172- 33 

SN54LS490 

174-153 

SN54S275 

168-181 

SN54122 

195- 92 

SN54265 

200- 40 

SN54H15 

183-150 

SN54LS20 

184-188 

SN54LS51 

188-141 

SN54S280 

199-162 

SN54123 

195-166 

SN5427 

190- 74 

SN54H183 

168-112 

SN54LS21 

183- 54 

SN54LS54 

188- 9 

SN54S281 

169-119 

SN54125 

170- 43 

SN54278 

199- 77 

SN54H20 

185-\15 

SN54LS22 

185-115 

SN54LS55 

188-156 

SN54S283 

168- 88 

SN54126 

170- 69 

SN54279 

191 -123 

SN54H22 

185-129 

SN54LS221 

195-116 

SN54LS63 

201 - 46 

SN54S287 

* 861 

SN54128 

179- 16 

SN5428 

190 -113 

SN54H30 

184-98 

SN54LS240 

201 - 30 

SN54L?670 

192- 32 


611 - 23 


387- 41 

SN54283 

168 -' 54 

SN54H40 

185- 85 

SN54LS242 

200 -1 74 


616- 34 

SN54S288 

610- 23 

SN5413 

200- *60 

SN54284 

168-148 

SN54H50 

189- 22 

SN54LS243 

200-176 

SN54LS73 

181 - 35 

SN54S289 

616-106 

SN54132 

200- 88 

SN54285 

168-153 

SN54H51 

188-119 

SN54LS244 

201 - 43 

SN54LS74 

181 -165 

SN54S30 

184-127 

SN54136 

189-124 

SN54290 

173-125 

SN54H52 

187-154 

SN54LS247 

380-106 

SN54LS75 

191 -113 

SN54S301 

618-102 

SN5414 

200-118 

SN54293 

171 -137 

,$N54H53 

188- 58 

SN54LS248 

380- 50 

SN54LS76 

181- 92 

SN54S314 

622- 81 

SN54143 

175-178 

SN54294 

380- 68 

SN54H54 

188- 22 

SN54LS249 

380- 70 

SN541.S77 

191 - 82 

SN54S32 

190- 23 

SN54144 

175-174 

SN54298 

182-111 

SN54H55 

188-168 

SN54LS251 

194-179* 

SN54LS78 

180- 46 

SN54S330 

#1100 

SN54145 

176-125 


192-147 

SN54H60 

199- 17 


871 -141 

SN54LS83A 

168- 84 


#1100 

SN54147 

199-113 

SN5430 

184- 92 

SN54H61 

199- 27 

SN54LS253 

193-191 

SN54LS85 

170- 5 


#1100 

SN54148 

199- 98 

SN5432 

190- 5 

SN54H62 

199- 39 

SN54LS257 

193- 55 

SN54LS86 

189- 99 


198-177 

SN54150 

195- 21 

SN5433 

190-155 

SN54H71 

179-170 

SN54LS259 

191- 13 

SN54LS90 

173-153 


608- 96 

SN54151A 

194-105 

SN54365 

170- 88 

SN54H72 

179-122 


871-160 

SN54LS91 

198- 27 


869- 76 

SN54152A 

194- 41 


179- 31 

SN54H73 

181 - 53 

SN54LS26 

187-136 

SN54LS92 

175-125 

SN54S331 

#1101 

SN54153 

193-137 

SN54366 

171 - 86 

SN54H74 

181 -181 

SN54LS261 

168-133 

SN54LS93 

171 -158 


#1101 

SN54154 

177-183 


179- 37 

SN54H76 

181 -102 

SN54LS266 

189-168 

SN54LS95B 

196-105 


#1101 

SN54155 

176-190 

SN54367 

170-89 

SN54H78 

180- 52 

SN54LS27 

190- 88 

SN54LS96 

197- 63 


198-179- 

SN54156 

177- 33 


179- 43 

SN54H87 

199- 4 

SN54LS273 

183- 15 

SN54L164 

631 - 57 


608- 98 

SN54157 

192-100 

SN54368 

171 - 87 

SN54LS00 

186- 93 

SN54LS278 

199- 79 

SN54L91 

631 - 76 


869- 78 

SN54159 

177-192 


179-49 

SN54LS01 

187-46 

SN54LS279 

191 -134 

SN54L95 

629- 51 

SN54S37 

186-159 

SN5416 

178- 79 

SN5437 

186-141 

SN54LS02 

190-139 

SN54LS28 

190-141 

SN54L99 

629- 52 

SN54S370 

625- -57 

SN54160 

174-48 

SN54376 

181 -118 

SN54LS03 

187- 48 

SN54LS283 

168- 86 

SN54S SERIES 

1 94-. 8 

SN54S371 

625- 8 

SN54161 

172-119 

SN5438 

187-. 98 

SN54LS04 

170-164 

SN54LS290 

173-155 i 

SN54S00 

186-117 

SN54S373 

191- 28 

SN54162 

174- 98 

SN54390 

174-143 

SN54LS05 

171 - 45 

SN54LS293 

171 -159 

SN54S02 

190-148 

SN54S38 

187-116 

SN54163 

172- 60 

SN54393 

171 -164 

SN54LS08 

184- 5 

SN54LS295A 

196-171 

SN54S03 

187- 77 

SN54S381 

169- 75 

SN54164 

197-175 

SN5440 

185- 48 

SN541.S09 

184- 56 

SN54LS298 

182-127 

SN54S04 

171 - 4 

SN54S387 

# 861 

SN54165 

197-125 

SN5442A 

176- 84 

SN54LS10 

185-188 


193-105 

SN54S05 

171 - 75 


611 - 22 


631-43 

SN54425 

170- 44 

SN54LS107 

181 - 37 

SN54LS299 

197-105 

SN54S08 

184- 19 

SN54S40 

185- 92 

SN54166 

197-149 

SN54426 

/ 170- 71 

SN54LSld9 

180- 84 

SN54LS30 

184-112 

SN54S09 

184- 64 

SN54S412 

191- 30 


631 - 53 

SN5443A 

176- 11 

SN54LS1 1 

183- 96 

SN54LS32 

190- 19 

SN54S10 

186- 20 


871- 25 

SN5417 

178- 35 

SN5444A 

176- 32 

SN54LS112 

180-148 

SN54LS322 

168-165 

SN54S1 1 

183-120 

SN54S470 

# 862 

SN54170 

191-187 

SN5445 

176-153 

SN54LS113 

180-102 


197-107 

SN54S112 

180-155 


611-41 


616- 32 

SN5446A 

380-128 

SN54LS114 

180-128 


198- 34 

SN54S113. 

180-109 

SN54S471 

# 862 

SN54173 

182- 17 

SN5447A 

380-103 


H Indicates page number in Application Note Directory 
* Indicates additional data is provided on the page noted 
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SN55239 

398 

42 


560 

45 

SN74LS324 

200 

140 

SN74S124 

200-154 

SN74S374 

182-105 





SN5524 

397 

102 

SN741S126 
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52 
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560- 46 

SN74S38 

187-117 





SN55244 
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SN74LS126 

170 

78 

SN74LS325 

200 

148 

SN74S132 

200-103 

SN74S381 
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SN5448 
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47 

SN5525 

397 
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SN74LS13 

200 

76 
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48 

SN74S133 

184-147 

SN74S387 

* 861 

SN5449 
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67 

SN5528 
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13 

SN74LS132 
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99 

SN74LS326 
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144 
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14 

SN74LS136 
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50 
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185- 93 

SN6450 
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8 
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30 

SN74LS138 
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SN74LS327 
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SN74S138 

177-116 

SN74S412 
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SN545QB 

1 
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11 

SN55326 

395 

5 


871 

7 
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52 

SN74S139 
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871 - 26 

SN5451 
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SN55327 
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10 

SN74LS139 
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72 

SN74LS33 
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SN74S140 
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12 
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11 
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151 
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99 
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13 
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194 

52 
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SN74S472 

* 863 

SN6473 


181 

7 

$N55453B 
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94 

SN74LS163 
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SN74LS366 
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99 
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612- 26 

SN5474 
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SN56454B 

396 

145 

SN74LS155 
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14 

SN74LS367 

170 

103 
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SN74S473 
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SN55460 

395 
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47 
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SN5476 
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80 
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158 
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191 

77 
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15 
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5 
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27 
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SN5480 


168 

15 
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95 
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75 
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396 
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49 
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183 

21 
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SN74S481 
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SN5482 
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27 

SN55471 
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103 

SN74LS163 
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87 

SN74LS378 

182 

145 

SN74S182 

169-112 


*1098 

SN5483A 


168 

52 

SN65472 

396 

17 

SN74LS164 

198 

6 

SN74LS379 

182 

80 

SN748188 

★ 860 


169-153 

SN5484A 


191 

172 

SN55473 

396 

96 

SN74LS165 

197 

134 

SN74LS38 

187 

115 


610- 14 


869- 71 



616 

50 

SN74H00 

186 

109 

SN74LS166 

197 

152 

SN74LS384 

168 

160 

SN74S189 

616- 88 

SN74S482 

*1099 . 

SN5485 


169 

179 

SN74H01 

187 

65 

SN74tS168 

175 

84 

SN741S385 

168 

118 

SN74S194 

196-156 


*1099 

SN5486 


189 

80 

SN74H04 

170 

182 

SN741S169 

173 

91 

SN74LS386 

189 

102 


630- 53 


201 - 56 

SN5488A 


624 

15 

SN74H05 

171 

62 

SN74LS170 

192 

18 

SN74LS390 

174 

152 

SN74S195 

196- 74 


869- 74 

SN5490A 


173 

126 

SN74H10 

186 

14 


616 

36 

SN74LS393 

171 

169 


630- 54 

SN74S51 

188-126 

SN5491A 


198 

24 

SHTAHm 

179 

179 

SN74LS174 

182 

187 

SN74LS396 

196 

184 

SN74S196 

174- 19 

SN74S64 

188- 74 



631 

89 

SN74H102 

179 

160 

SN74LS175 

182 

59 

SN74LS396 

183 

29 

SN74S197 

172- 38 

SN74S65 

188- 86 

SN5492A 


175 

111 

SN74H103 

179 

189 

SN74LS180 

199 

154 

SN74LS398 

182 

134 

SN74S20 

185,- 25 

SN74S74 

181-189 

SN5493A 


171 

135 

SN74H106 

180 

166 

SN74LS181 

169 

49 


193 

108 

SN74S201 

618- 72 

SN74S85 

170- 10 

SN5494 


197 

7 

SN74H108 

180 

13 

SN74LS190 

175 

13 

SN74LS399 

182 

136 

SN74S209 

623- 12 

SN74S86 

189 -113 



630 

75 

SN74H1 1 

183 

113 

SN74LS191 

173 

23 


193 

110 

SN74S214 

622- 84 

SN7400 

186- 78 

SN5495A 


196 

93 

SN74H15 

183 

151 

SN74LS192 

175 

62 

SN74LS40 

185 

68 

SN74S?2 

185-144 


f 95-22 



629 

111 

SN74H182 

1 123 

11 

SN74LS193 

173 

80 

SN74LS42 

176 

101 

SN74S225 

192- 62 

SN7401 

187- 16 

SN5496 


197 

56 

SN74H183 

168 

113 

SN74LS194A 

196 

149 

SN74LS424 
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166 


608- 33 

SN7402 

190-114 
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127 
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11 
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56 
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67 
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15 

SN74L$48 

380 
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87 

19 
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68 
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f 
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11 
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54 
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SN55107B 
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24 

SN74H40 
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86 

SN74LS221 
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117 
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188 
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SN74S270 

625- 45 

SN7409 
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1 

92 

10 

SN74H50 
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23 

SN74LS240 
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31 

SN74LS63 
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47 

SN74S271 
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SN7410 

185-173 


1 

92 

11 

SN74H51 
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120 

SN74LS242 

200 

175 

SN74LS670 
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33 

SN74S274 . 

168 -139 
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SN55108A 
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14 

SN74H52 
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m 
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37 

SN74S275 
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SN74107 
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SN55108B 
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34 

SN74H63 
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59 

SN74LS244 
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44 

SN74LS73 
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36 

SN74S280 
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1|0- 67 

SN55109 


387 

16 

SN74H54 
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23 

SN74LS247 
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SN74LS74 
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166 

SN74S281 

169 -120 
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179 -132 


1 

92 

10 

SN74H55 
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SN74LS248 

380 

54 

SN74LS75 
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114 

SN74S283 

168- 89 
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181 -108 


f 

92 

11 

SN74H60 

199 

18 

SN74LS249 

380 

74 

SN74LS76 

181 

93 

SN74S287 

* 861 

SN74116 

191 - 61 

SN55110 


387 

29 

SN74H61 

199 

28 

SN741S251 

194 

180 

SN74LS77 

191 

83 


611- 3 

SN7412 

' 175-170 


1 

92 

10 

SN74H62 

199 

40 


871 

142 

SN74LS78 

180 

47 

SN74S288 

610- 15 


186- 36 


1 

92 

11 

SN74H71 

179 

171 

SN74LS253 

193 

192 

SN74LS83A 

168 

85 

SN74S289 

616- 89 

SN74120 

200- 22 

SN65113 


386 

26 

SN74H72 

179 

123 

SN74LS257 

193 

56 

SN74L$85 

170 

6 

SN74S291 

173-102 

SN74121 ^ 

195- 47 

SN66114 


386 

24 

SN74H73 

181 

54 

SN74LS269 

191 

14 

SN74LS86 

189 

100 


_197- 38 


f 96- 15 

SN55t15 


390 

5 

SN74H74 

181 

182 


871 

161 

SN74LS90 

173 

154 

SN74S299 

197-111 

SN74122 

,195- 93 

SN55116 


393 

18 

SN74H76 

181 

103 

SN74LS26 

187 

137 

SN74LS91 

198 

28 


631 - 34 

SN74123 

195-167 

SN55tl7 


393 

20 

SN74H78 

180 

53 

SN74LS261 

168 

134 

SN74LS92 

175 

126 

SN74S30, 

184-128 

SN74125 

170-45 

SN55118 


393 

22 

SN74H87 

199 

5 

SN741S266 

189 

169 

SN74LS93 

171 

160 

SN74S301 

618- 73 

SN74126 

170- 70 

SN55119 


393 

24 

SN74LS00 

186 

94 

SN74LS27 
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89 1 

SN74LS95B 
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106 

SN74S309 

623- 11 

SN74128 

179- 17 
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385 

28 

SN74LS01 

187 

47 

SN74LS273 
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16' 

SN74LS96 

197 

64 

SN74S314 

622- 82 


387- 39 

SN55122 


388 

34 

SN74LS02 

190 

140 

SN741S278 

199 

80 

SN74L164 

631 

58 

SN74S32 

190- 24 

SN7413 

200- 61 

SN55138 


392 

31 

SN74LS03 

187 

49 

SN74kS279 

191 

135 

SN74L91 

631 

77 

SN74S330 

*1100 

SN74132 

200-89 

SN56142 


388 

5 

SN74LS04 

170 

165 

SN74LS28 

190 

142 

SN74L95 

629 

53 


*1100 

SN74136 

189-125 

SN55180 


198 

128 

SN741S06 

171 

46 

SN741S280 

199 

153 

SN74L99 

629 

54 


*1100 

SN7414 

200-119 

SN55182 

/ 

390 

21 

SN74LS08 

184 

6 

SN74LS283 
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87 
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8 


198-178 

SN74141 

382- 22 

SN56183 


386 

40 

SN74LS09 

184 

57 
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156 
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186 
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608- 97 

SN74144 
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SN5520 


397 
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SN74LS10 

185 
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SN74LS293 
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SN74S02 

190 
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869- 77 

SN74145 

176-126 

SN6521 


397 
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SN74LS107 

181 

38 

SN74LS295A 
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SN74S03 

187 

78 

SN74S331 

*1101 

SN74147 

199-114 

SN5522 


397 

144 

SN74LS109 

180 

85 

SN74LS298 

182 

132 

SN74S04 

171 

5 


*1101 

SN74148 

199- 99 

SN6523 


397 

145 

SN74LS11 

183 

97 


193 

106 

SN74S05 

171 

76 


*1101 


871 -146 

SN55232 


398 

71 

SN74LS112 

180 

149 

SN74LS299 

197 

106 

SN74S08 

184 

20 


198-180 

SN74150 

195- 22 

SN55233 


398 

P 

SN741S113 

180 

103 

SN74U30 

184 

113 

SN74S09 

184 

69 


608- 99 

SN74151A 

194-106 

SN55234 


398 

30 

SN74LS114 

180 

129 

SN74LS32 

190 

20 

SN74S10 

186 

21 


869- 79 

SN74r53 

193-138 

SN55235 


388 

31 

SN74LS12 

186 

47 

SN74LS322 

168 

166 

SN74S1 1 

183 

121 

SN74S37 

186-160 

SN74154 . 

177-184 

SN55236 


398 

101 

SN74LS122 

195 

97 


197 

108 

SN74S112 

180 

156 

SN74S370 

625- 46 

SN74155 

176-191 

SN55237 


398 

102 

1SN74LS123 

195 

176 


198 

35 

SN74S113 

180 

110 

SN74S371 

624-101 

SN74156 

177- 34 

SN55238 


398 

41 

SN74LS124 
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146 

SN74LS323 

197 

110 

SN74S114 

180 

33 

SN74S373 

^ 191-29 

SN74157 

192-101 
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Devic« 


Pag«>Lirt« 

Devica 


Pag*-Una 

Davica 


Paga-Lina 

Davica 


Paga-Lina 

Davica 

Paga-Lina 

Davica 

Paga-Lina 

TAvafi Instrumantfi 

SN74283 


168 

55 

SN75107 

H 

92 

It) 

SN75327 


395 

11 

SN76401 

523 

181 

TF4051A/B 

371 

31 

(Cont'd) 





f 

87 

123 

168 

17 

1 1 



92 

95 

96 

22 

1 

SN76328 

SN75329 

SN75358 


395 

395 

163 

13 

33 

158 

SN 76402 
SN76423 
SN76425 

523 

523 

523 

182 

183 

184 

TF4052A/B 

TF4068B 

TF4069A 

370 

154 

149 

93 

12 

50 

SN74159 


178 

4 

SN74284 


149 


.1 


SN7416 


178 

80 


11 

87 

17 

SN75107A 


390 

55 

SN7536 

H 

122 

12 

SN76426 

523 
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TF4P70B 

155 

43 

SN74160 


174 

49 
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123 

11 

SN75107B 


391 

25 

SN75361A 


394 

91 

SN76427 

523 

186 

TF4071B 

155 

135 


11 

91 

8 

SN74285 


168 

154 

SN75108 

H 

92 

10 

SN75362 


394 

92 

SN76428 

523 

187 

TF4072B 

155 

92 

SN74161 


172 

120 


11 

87 

17 


1 

92 


SN75363 


394 

97 

SN76450 

523 

188 

TF4073B 

153 

1.54 


1 

91 

8 


H 

123 

11 

SN75108A 


391 

15 

SN75364 


394 

123 

SN76460 

523 

188 

TF4075B 

155 

106 

SN74162 


174 

99 

SN74290 


173 

127 

SN76108B 


391 

35 

SN75365 


394 

112 

SN76524 

526 

86 

TF4076B “ 

153 

56 


' 1 

91 

8 

SN74293 
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138 

SN75109 


387 

17 


• H 
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12 

SN76525 

526 

29 

TF4078B 

156 

173 

SN74163 


172 

61 

SN74298 
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112 


f 

92 

10 

SN75367 


198 

156 

SN76544 

526 

87 

TF4081B 

153 
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f 

91 

8 
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148 


11 

92 

11. 

SN75368 
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152 

SN76545 

526 

88 

TF4082B 

153 

138 

SN74164^ 


197 

176 

SN7430 


184 

93 


1 

96 

1 



394 

122 

SN76565 

525 

14 

TF4085B 

154 

175 

SN74165 


197 

126 

SN7432 
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6 

SN75110 


387 

30 
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394 

35 

SN76600 

527 

35 

TF4093B 

160 

146 
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44 

SN7433 
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11 

92 

10 

SN75370 


394 

100 

SN76635 

521 

34 

TF4099B 

156 

106 

SN74166 


197 

150 

SN74351 


194. 
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11 

92 

11 


1 

95 

22 

SN76642 

523 

90 

TF4175B 

153 

34 



631 

54 

SN74365 
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90 

SN75112 


387 

33 

SN75401 


395 

104 

SN76643 

523 

91 

TF4301A/UB 
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75 

SN74167 
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72 
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32 

SN75113 
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371 - 32 

TA7069 

527- 38 



631-100 

TD3473 

181- 11 

TMS2200 SERIE9I 96 • 8 


615-117 

TP4052A/B 

370- 94 

TA7070 

525-16 

TC4035 


158-147 

TD3474 

181-151 

TMS2300 

624- 2 

TMS4070-1 

615-113 

TP4053A/B 

366-102 

TA7071 

526-144 



630- 87 

TD3475 

191-105 

TMS2501 

606- 16 

TMS4070-2 

; 615-109 

TP4068B 

154- 13 

TA7072 

526-145 

TC4038 


148- 45 

T03476 

181- 82^ 

TMS2502 

1 112- 1 

TMS4103 

606- 20 

TP4069A 

149- 51 

TA7073 

526-146 

TC4040 


149-169 

TD3490 

173-129' 

TMS2708 

★ 856 

TMS4200 

624- 5 

TP4070B 

155- 44 

TA7074 

527- 39 

TC4042 


156-131 

TD3491 

198- 26 

TMS3101 

632 - 98 

TMS4700 

★ 856 

TP4071B 

155-136 

TA7076 

527- 40 

TC4043 


156-175 

TD3492 

175-113 

TMS3112 

632- 45 


626- 59 

TP4072B 

155- 93 

TA7081 

513- 74 

TC4044 


156-150 

TD3493 

171 -139 

TMS3113 

633- 35 

TMS4732 

★ 856 

TP4073B 

153-155 

TA7083 

521-131 

TC4047 


. 158- 23 

T03495 

196-95 

TMS3114 

633- 19 

TMS4800 

627- 77 

TP4076B 

155-107 

TA7084 

513- 75 

TC4049 

1 

149- 23 

TD3503 

197-177 

TMS3120 

632- 88 


627- 96 

TP4076B 

153- 57 

TA7085 

570- 44 

TC4050 


148-147 

TL5007 

157-107 

;TMS3121 

632- 73 

'TMS4908 

871 - 81 

TP4078B 

156-174 

TA7102 

525-177 

TC4051 


371- 33 

TMMin 

617- 73 

TMS3122 

632 - 46 

TMS500i 

383- 49 

TP4081B 

153-179 

TA7103 

525-178 

TC4052 


370- 95 

TMM121 

612- 20 

TMS3123 

632- 47 

TMS5501 

★1096 

TP4082B 

153-139 

TA7108 

522- 50 

TC4053 


366-103 

TMM121-1 

612- 17 

TMS3126 

632- 94 


★1096 

TP4085B 

154-176 

TA7117 

523-168 

TC4061 


157- 72 

TMM141 

608- 9 

TMS3127 

632- 99 


870-180 

TP4093B 

160-147 

TA7120 

522- 14 

TC4066 


364 - 68 

TMM141-1 

608- 7 

TMS3128 

633- 22 


871 - 30 

TP4099B 

156-107 

TA7122 

522- 15 

TC4068 


154- 14 


608- 8 

TMS3129 

633- 32 


1 130- 9 

TP4175B 

153-35 

TA7124 

527v 41 

TC4069 


149- 54 

TMM142 

608- 13 

TMS3130 

633- 36- 


I 130- 9 

TP4301A/UB 

156- 76 

TA7125 

526-150 

TC4071 


155 -137 

TMM211 

614- 43 

TMS3131 

633- 38 


f 130- 10 

TP4302A/B 

154-185 

TA7126 

526- 38 

TC4072 


155-94 

TMM211-1 

614- 26 

TMS3132 

633- 44 


I 130- 10 

TP4303A/B 

154 -188 

TA7129 

522- 16 

TC4073 


153-156 

TMM311 

620-119 



Arranged alphanumerically from left to right 


1C MASTER 1977 


1261 





















1262 


f Indicates page number in Application Note Directory 
it Indicates adoitional data is provided on the page noted 


1C MASTER 1977 










EVERYTHING YOU NEED TO KNOW 



Since 1936, UNITED TECHNICAL PUBLICATIONS 
has been the leader in electronic product infor- 
mation distribution. Today we are the worlds’ 
largest publisher in the electronics field. 



eem/ELECTRONIC ENGINEERS MASTER 


eem is the source book for detailed product speci- 
fications and where-to-buy infprmation on just 
about everything in electronics. Interested? You 
may bb one of the 86,000 engineers, buyers and 
specifiers who qualify annually. Send for a quali- 
fication card today. 


ELECTRONIC PRODUCTS MAGAZINE 

The magazine with more electronic product infor- 
mation than any other publication in the world. 
Every month it features the latest developments 
In electronic products as well as everything that’s 
new In the IC field. So Electronic Products Mag- 
azine functions as a monthly update for both 
eem and IC Master. Interested? Write today for a 
qualification card: 


Patti Foley 

UNITED TECHNICAL PUBLICATIONS, INC. 
645 Ctewart Avenue 
Garden City, NY 11530 








ABBREVIATIONS OF COMPANY NAMES 

AD Analog Devices MOS MOS Technology 


AMD Advanced Micro Devices 

AMI American Microsystems, Inc. 

AMS Advanced Memory Systems (Intersil) 

Analogic Analogic Corp. 

Beckman Beckman Instruments, Helipot Division 
Burr-Brown Burr-Brown Research 

Cermetek Cermetek 

CMA Consumer Microcircuits of America 

Collins Collins, Rockwell International 

Data Gen Data General 

Datel Datel Systems i 

DDC Data Devices Corp. 

EA ' Electronic Arrays 

EMM/Semi EMM Semi, Div. of Electronic Memories & Magnetics 

Essex Essex International 

Exar Exar Integrated Systems 

Fairchild Fairchild Semiconductor Systems 

Ferranti Ferranti Electric 

Fujitsu Fujitsu 

Gl ; General Instrument 

Harris Harris Semiconductor^ 

Hitachi Hitachi America, Ltd. 

Hughes Hughes Aircraft, MOS Division 

Hybrid Sys Hybrid Systems 

IMI Internatibnal Microcircuits, Inc. 

Intech Intech/Function Modules 

Intel Intel 

Interdesign Interdesign 

Intersil Intersil 

tPI Integrated Phptomatrix, Inc. 

ITT ITJ Semiconductors 

Lithic Sys Lithic Systems 

Litronix Litronix ^ 

LSI Comp LSI Computer Systems 

Micro Comp Micro Components 

Micro Net Micro Networks 

Micropac Micropac industries 

Micro Power Micro Power Systems 

Mitel Mitel Semiconductor 

Mitsubishi Mitsubishi International 

MMi Monolithic Memories, Inc. 


Mostek 

Mostek 

Motorola 

Motorola Semiconductor 

National 

National Semiconductor 

NCR 

National Cash Register, Microelectronics Div. 

NEC 

NEC Microcomputers 

Nippon 

Nippon Electric Co. 

Nitron 

Nitron 

Nortec 

Nortec Electronics 

NPC 

Nucleonic Products Co. 

Panasonic 

Panasonic, Matsushita Electric Corp, 

Plessey 

Plessey Semiconductors 

PMC 

Power Monolithics Co. 

PMI 

Precision Monolithics, Inc. 

Ragen 

Ragen Semiconductor 

Raytheon 

Raytheon Semiconductor 

RCA 

RCA Solid State Division 

Reticon 

Reticon 

Rockwell 

Rockwell, Microelectronic Div. 

Sanken 

Sanken Electric 

SGS 

SGS-ATES Semiconductor 

Siemens 

Siemens ^ 

Signetics 

Signetics 

Silicon G 

Silicon General 

Siliconix 

Siliconix 

SMC 

SMC Microsystems Corp. 

SMS 

Scientific Micro ^ 

Solitron 

Solitron Devices 

Sprague 

Sprague Electric Company 

SSS 

Solid State Scientific 

SW 

Stewart-Warner Microcircuits 

Synertek 

Synertek 

Teiedyne C 

Teledyne Crystalonics 

Teledyne P 

Teledyne Philbrick 

Teledyne S 

Teledyne Semiconductor 

Telefunken 

AEG-Telefunken 

Tl 

Texas Instruments 

TMX 

TMX 

Toshiba 

Toshiba 

TRW 

TRW 

Western 

Western Digital 

Zilog 

Zilog 
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■ FIVE MASTER SELECTION GUIDES 

84 companies’ IC’s organized by type, function, 
key parameters 

■ OVER 1000 PAGES OF 
TECHNICAL INFORMATION 

Provided directly by manufacturers covering 
17,000 IC’s 

■ ALTERNATE SOURCE DIRECTORY 

The only industry-wide, pin-for-pin version available 

■ MILITARY PARTS INDEX 

AND CROSS REFERENCE CHART 

Identifies ail IC’s with JAN qualification 

■ MILITARY DEVICE TESTING TABLE 

List companies that screen to Mil. Std. 883 

■ MILITARY PARTS INDEX 

The first functional guide to JAN qualified parts 

■ PART NUMBER INDEX 

Parts from 84 manufacturers, in numerical sequence 

■ APPLICATION NOTE DIRECTORY 

Digest of currently active application note material 

■ PRODUCT INDEX 

Provides alphanumeric listing of 84 manufacturers’ 
lines 

■ PART NUMBER GUIDE 

Instantly decodes each company’s part 
numbering system 

■ MANUFACTURERS 

AND DISTRIBUTORS DIRECTORY 




